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Welcome 

Dear colleagues,

Thank you very much for the enthusiasm you have shown to contribute to the ND2016 conference.

Together with our co-organizers the OECD-NEA and the IAEA, we from the European Commission’s DG Joint Research Centre 

welcome you to ND2016.

On Sunday 11 September we kick-off in the historical provincial court “Het Provinciaal Hof” on De Grote Markt in Brugge 

(Bruges) with registration from 16:00 to 19:00 and a welcome drink with your partner at the reception from 17:00-19:00.

On Monday 12 September we start the conference with the keynote opening session in the 

concert hall “Het Concertgebouw” on ‘t Zand in Brugge. A stimulating view on future needs and main developments of inter-

est to our field will be provided by the DDG of the European Commission’s Joint Research Centre, Maive Rute, the DG of the 

OECD Nuclear Energy Agency, William Magwood, the DDG of the IAEA and Head of the Department of Nuclear Sciences and 

Applications, Aldo Malavasi, the Scientific Director of the Nuclear Energy Division at the French Commission for Atomic and 

Alternative Energies (CEA), Frank Carré, the DG of the JAEA, Nuclear Science and Engineering Center, Shigeaki Okajima, the 

����1(������	�X�6*'��'.)+#0��7%.'#4��'5'#4%*��'064'X��#/+&��Ò6��$&'44#*+/�#0&�	04+%1��*+#8'4+�4'24'5'06+0)�6*'����1(�

CERN. Registration will be open from 08:00 and the keynote session will start at 09:30.

Still at the Concertgebouw we will start the technical sessions on Monday 12 September at 14:00. On Monday evening at 

18:00 you can enjoy a guided tour of Bruges, which is open to accompanying persons as well.

Technical sessions continue on Tuesday Morning 13 September at 08:30 at the Site Oud St Jan, Zonnekemeers in Bruges, 

at just a two minutes’ walk from the Concertgebouw. Technical sessions continue at this venue until Friday 16 September 

13:00. For those who missed the guided tour of Bruges on Monday evening a second opportunity is given Wednesday eve-

ning at 18:15.

You and your partner are kindly invited to the conference banquet at the Stadshallen under the Belfort on De Grote Markt, 

Thursday evening 15 September starting at 20:00. The conference photo will be taken at the start of this event in the court 

of this historic landmark.

We wish you a pleasant journey to Bruges and hope to see you there from Sunday onwards. For suggestions on how to reach 

Bruges please remember to consult the travel directions at our website www.nd2016.eu.

Enjoy the conference.

Arjan Plompen

Chair of the ND2016  

organising committee.



2

ND 2016 - PROGRAMME & ABSTRACT BOOK 

Committees

General Chairs

Vladimir Šucha, Director-General Joint Research Centre, European Commission
William D. Magwood, IV, Director-General OECD Nuclear Energy Agency

Organized by

Joint Research Centre, European Commission

KƌŐĂŶŝǌŝŶŐ���ŽŵŵŝƩĞĞ

Arjan Plompen (chair)
Wim Mondelaers
Peter Siegler
Carmen Cabanillas Platero
Franz-Josef Hambsch
Jan Heyse
Stefan Kopecky
Stephan Oberstedt
Peter Schillebeeckx

/ŶƚĞƌŶĂƟŽŶĂů��ĚǀŝƐŽƌǇ��ŽŵŵŝƩĞĞ

Ait Abderrahim Hamid, SCK-CEN
Arzu Alpan F., Westinghouse
Bauge Eric, CEA/DAM
Blomgren Jan, INBEX
Bruna Giovanni, IRSN
Capote Noy Roberto, IAEA
Chadwick Mark, LANL
Chiaveri Enrico, CERN
Chiba Satoshi, Tokyo Tech.
Colonna Nicola, INFN Bari
David Sylvain, CNRS
Dobes Jan, NPI
Dunn Michael, ORNL
Finck Philip, INL 
Fioni Gabriele, CEA
Forrest Robin, IAEA
Fukahori Tokio, JAEA
Fulop Zsolt, ATOMKI
Ganesan Srinivasan, BARC
Ge Zhigang, CIAE
Gonzalez Romero Enrique, CIEMAT
Goriely Stephane, ULB
Gulliford Jim, OECD-NEA
Guillemaud-Mueller Dominique, CNRS
Harakeh Muhsin, KVI
Harissopoulos Sotirios, Demokritos
Herman Michal, BNL

Hlavac Stanislav, SAV
Igashira Masayuki, Tokyo Tech.
Jacqmin Robert, CEA
Junghans Arnd, HZDR
Knebel Joachim, KIT
Koning Arjan, NRG
Lecarpentier David, EdF
Lee Young-Ouk, KAERI
Leeb Helmut, TU Wien
Maj Adam, IFJ-PAN
McNabb Dennis, LLNL
Mills Robert, NNL
Nichols Alan, U.Surrey
Niessen Stefan, AREVA
Pautz Andreas, PSI
Pronyaev Vladimir, IPPE
Salvatores Massimo, INL
Steyn Deon, iThemba Labs
Sublet Jean-Christophe, CCFE 
Duppen Piet, KUL
Zaetta Alain, CEA
Zamfir Victor, IFIN-HH
Zhao Zhixiang, CIAE



3

ND 2016 - PROGRAMME & ABSTRACT BOOK 

/ŶƚĞƌŶĂƟŽŶĂů�WƌŽŐƌĂŵŵĞ��ŽŵŵŝƩĞĞ

Algora Alejandro, CSIC
Audouin Laurent, CNRS
Bacri Charles-Olivier, CNRS
Belgya Tamas, KfK
Benlliure Jose, USC
Bernstein, Lee, UC Berkeley
Billebaud Annick, CNRS
Billowes Jon, U. Manchester
Brown David, BNL
Cabellos Oscar, OECD-NEA
Cano Ott Daniel, CIEMAT
Cantargi Florencia, CNEA
Canton Luciano, INFN
Carlson Brett, ITA
Chiba Go, U. Hokkaido
Cho Young-Sik, KAERI
Cole Philip, INL
Danon Yaron, RPI
Dessagne Philippe, CNRS
Dupont Emmeric, CEA
Fischer Ulrich, KIT
Goutte Heloise, CEA
Greenwood Larry, PNNL
Gritzay O, KINR
Gunsing Frank, CERN
Haight Robert, LANL
Harada Hideo, JAEA
Hill Tony, ISU
Iwamoto Osamu, JAEA
Jenkins David, U. York
Judge Steven, NPL
Jurado Beatriz, CNRS

Kato Kiyoshi, U. Hokkaido
Kawano Toshihiko, LANL
Kelic Alexandra, GSI
Koester Uli, ILL
Leal Luiz, ORNL
Ledoux Xavier, GANIL
Letang Eric, IRSN
MacMahon Desmond
Negret Alexandru, IFIN-HH
Nolte Ralf, PTB
Palmiotti Giuseppe, INL
Penttilä Heikki, JYU
Perry Ray, AMEC
Pomp Stephan, Uppsala U.
Qaim, Syed, FZ Juelich
Räisänen Jyrki, U. Helsinki
Reifarth Rene, Goethe U.
Rossbach Mathias, FZJ
Roubtsov Danila, AECL
Ruan Xichao, CIAE
Schumann Dorothea, PSI
Shor Asher, SOREQ
Siem Sunniva, UIO
Tang Jingyu, IHEP
Toki Hirsoshi, RCNP
Utsunomiya, Hiroaki, Konan University
Van den Eynde Gert, SCK-CEN
Wagemans Jan, SCK-CEN
Wallner Tony, ANU
Watanabe Yukinobu, Kyushu U.
Woods Phil, U. Edinburgh
Zwermann Winfrid, GRS



4

ND 2016 - PROGRAMME & ABSTRACT BOOK 

Venue and Dates
The ND2016 Conference will take place at the following 
locations:

Monday 12 September 2016
Keynote opening Session 
Concertgebouw Brugge
Address: ‘t Zand 34, 8000 Brugge

Tuesday 13 September till Friday 16 September 2016
Technical Sessions
Conference Site Oud Sint-Jan
Address:  (pedestrian) Mariastraat 38, 8000 Brugge
    (vehicle) Zonnekemeers, 8000 Brugge

Registration and Information desk 
The registration and information desk will be open during 
the whole congress as follows:

Opening hours:
Sunday, 11 September 16.00-19.00hrs
Monday, 12 September  08.00-17.30hrs
Tuesday, 13 September  08.00-18.30hrs
Wednesday, 14 September  08.00-18.30hrs
Thursday, 15 September  08.00-18.30hrs
Friday, 16 September  08.00-13.00hrs

Special Information Point
During the meeting:
Phone: +32 (0)9 233 86 60
Fax: +32 (0)9 233 85 97

House Rules
%� The venue is a public non-smoking building. Those who 

need nicotine from time to time will find ashtrays in 
front of the main entrance.

%� Switch off your mobile during sessions.
%� When you take a cup, glass or plate into a room, 

please take it out as well. 

Use of Internet
Wireless internet is available.
 password: ND2016
 network: Bruges

Lost and Found
For lost and found personal belongings, please contact 
the Information desk.

First Aid
In case of emergency, please contact the Information 
Desk.

Name badge
Your personal badge is your entrance ticket to all sessions 
and the exhibition. Please, remember to wear your badge 
at the congress center and the social events. If you lose 
your badge, a new one can be purchased against proof of 
your original registration, at a cost of 4.00 Euros.

Coffee breaks
Coffee/tea are included in the registration fee and will be 
served daily in the different levels and the poster exhibition 
area.

Banks and Post office
Most banks open at 09.00hrs and close around 16.00hrs 
Monday through Friday. They are generally closed for 
lunch between 12.00-14.00hrs. Post offices are open be-
tween 09.00 and 16.00hrs. Please, note that there will 
be no exchange facilities at the congress venue.

Climate and Dress
The Belgian climate is distinctly maritime and usually mild, 
and the city of Bruges is no exception to this. At this time 
of the year temperatures will be around 18-20°C. An um-
brella might be useful as the most precipitation on aver-
age occurs in September. Dress will be business casual 
throughout the conference. 

Electrical supply
Electricity is supplied at 220 volts, 50 Hz. Some hotels 
provide 110 volts AC sockets for electric razors only. For 
all other equipment, an adaptor/converter is necessary.

Insurance and Liability
The ND2016 Organization committees and Semico n.v. 
do not accept liability for personal medical expenses/
travel expenses/losses of whatever nature incurred by 
delegate

General and Practical Information
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Social Programme

Welcome Reception (17.00 until 19.00 hrs)
Sunday, 11 September
Provinciaal Hof
Address: Markt 3, 8000 Brugge

Opportunity for every participant to pick-up registration materials and meet old friends and make new ones.

Guided Walk of Bruges (17.30 until 19.00 hrs)
Bruges, the Venice of the North 
Monday, 12 September 2016
Following the Keynote Opening session.
Start: Concert Gebouw Brugge
Address: ‘t Zand 34, 8000 Brugge

Conference Dinner (20.00 until 23.00hrs)
Thursday 15 September 2016 
Stadshallen in the Belfry of Bruges
Address:  Markt 7, 8000 Brugge
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Scientific Information

/ŶǀŝƚĞĚ͕�ZĞŐƵůĂƌ�ĂŶĚ�^ŚŽƌƚ�KƌĂů��ŽŶƚƌŝďƵƟŽŶƐ

Parallel sessions will take place in the Ambassadeur, Beethoven, Mozart, Strauss, Morus, Erasmus and Vives rooms.

/ŶƐƚƌƵĐƟŽŶƐ�ĨŽƌ�KƌĂů��ŽŶƚƌŝďƵƚŽƌƐ

�� �*'�5.+&'�24'8+'9�411/�+5�.1%#6'&�#6�6*'�)4170&�(.114�#0&�9+..�$'�12'0�(41/�*#.(�#0�*174�$'(14'�6*'�(+456�5'55+10�
until half an hour after the last session of the day;

�� �.'#5'X�*#0&�+0�;174�24'5'06#6+10�10�j���g56+%-k�#6�6*'�5.+&'�24'8+'9�411/�#6�.'#56�691�*1745�$'(14'�;174�
presentation is scheduled;

�� �2'#-'45�#4'�4'37'56'&�61�%1/'�61�6*'�/''6+0)�411/�#6�.'#56�I�/+076'5�24+14�61�6*'�56#46�1(�6*'�5'55+10�#0&�
identify them to the chair;

�� �+%412*10'5�9+..�$'�70&'4�%10641.�1(�6*'�6'%*0+%+#0�#..�6*'�6+/'T��*'4'�+5�01�0''&�61�59+6%*�6*'/�10Y
�� �4'5'06'45�/756�6#-'�2.#%'�#6�5'#65�+0�(4106�1(�6*'�411/�(14�6*'�&74#6+10�1(�6*'�5'55+10T��*'�%*#+4�9+..�%#..�;17�61�

the lectern in sequence. Delegates will be seated in theatre style.

Allocated Presentation Time for Oral Contributions
�� 
08+6'&��1064+$76+10�
 Invited Contributions are indicated as ‘I‘ in the programme and abstract book. 
 The slot allocated to an invited contribution is 30 minutes: 25 minutes for presentation and 5 minutes for 

questions. 
�� �')7.#4��1064+$76+10�
 Regular Contributions are indicated as ‘R’ in the programme and abstract book. 
 The slot allocated to a regular contribution is 20 minutes: 15 minutes for presentation and 5 minutes for 

questions.
�� �*146��1064+$76+10�
 Short Contributions are indicated as ‘S’ in the programme and abstract book. 
 The slot allocated to a short contribution is 5 minutes (maximum of 4 slides). In addition short contributions 

have a poster for discussion and further presentation.
 The poster will be on display for the whole day, on the same day of the oral presentation. 

/ŶƐƚƌƵĐƟŽŶƐ�ĨŽƌ�WŽƐƚĞƌ�WƌĞƐĞŶƚĞƌƐ

�� �156'4�$1#4&5�9+..�$'�.1%#6'&�+0�6*'�411/�Z�+66'��115��10�6*'�5'%10&�(.114T��156'45�9+..�10.;�$'�&+52.#;'&�(14� 
ONE (1) day on the day of your short contribution. 

�� �156'45�5*17.&�$'�/1706'&�$'(14'�NMUNN�#0&�.'(6�10�&+52.#;�6+..�ELUNN�j2156'45�/756�$'�4'/18'&�#6�ELUGN�#6�6*'�
latest).

�� �.'#5'�'0574'�6*#6�;174�2156'4�+5�&+52.#;'&�10�6*'�%144'%6�2156'4�$1#4&T��156'45�.'(6�$'*+0&�#6�6*'�%10%.75+10�
of the conference will be discarded. Please ensure that you collect your poster at the conclusion of the day your 
poster was on display. 

�� �1706+0)�/#6'4+#.5�9+..�$'�#8#+.#$.'�105+6'
�� �4'5'06+0)�#76*145�#4'�#5-'&�61�#66'0&�6*'+4�2156'4�&74+0)�6*'�%1((''�$4'#-5T�

WŽƐƚĞƌ��ŝƐƉůĂǇ�

Posters will be displayed in the Witte Roos Room.

 Tuesday 12 September (P001-P052)   Short contributions: S007-S162
 Wednesday 13 September( P053-P099) Short contributions: S172-S328
 Thursday 14 September (P100-P142) Short contributions: S338-S491
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^ƵŶĚĂǇ�ϭϭ�^ĞƉƚĞŵďĞƌ�ϮϬϭϲ

Site �418+0%+##.��1( (Markt 3, 8000 Brugge)

16:00-19:00 Registration

17:00-19:00 Welcome Reception

Site
�10%'46)'$179 (‘t Zand 34, 8000 Brugge)
Concert Hall

08:00-17:30 Registration / Information desk

Keynote Opening Session

09:30-09:40 Welcome

09:40-10:00 Keynote: Nuclear Science and the challenges of the European Union

10:00-10:20 Keynote: Nuclear Science: Meeting the Challenges of the Future

10:20-10:40 Keynote: Nuclear data and its impact on the IAEA programme

10:40-11:00 �';016'U��7%.'#4��%+'0%'X�07%.'#4�&#6#�#0&�#&8#0%'&�07%.'#4�'0'4);�51.76+105

11:00-11:20 �';016'U��'452'%6+8'5�1(�07%.'#4�&#6#�#%6+8+6+'5�(41/�2#56�61�(7674'

11:20-11:40 �';016'U��������h���0'9�.#4)'�+0(4#5647%674'�(14��n��10�(7'.�%;%.'T��''&5�(14�0'9�07%.'#4�&#6#

11.40-12.00 Keynote: Nuclear data @ CERN: fundamental physics and applications

12:00-12:30 Discussion and summary

12:30-14:00 Lunch break

Site
�10%'46)'$179 (‘t Zand 34, 8000 Brugge)
Concert Hall

Plenary Session

14:00-14:45 From science to applications, the role of measurements, evaluations, databases and validation

14:45-15:30 Systematic approach to nuclear data evaluation

15:30-16:00 Coffee break

16:00-16:45 Towards more accurate and reliable predictions for nuclear applications

16:45-17:30 Considerations on the direction of nuclear data as a database

17:30 Closing of day 1 of the conference

17:30 -19:00 Guided Walk of Bruges

DŽŶĚĂǇ�ϭϮ�^ĞƉƚĞŵďĞƌ�ϮϬϭϲ
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dƵĞƐĚĂǇ�ϭϯ�^ĞƉƚĞŵďĞƌ�ϮϬϭϲ

08:30-12:20 Parallel Sessions

10:20-10:40 Coffee break

Room
Ambassadeur Topic track: Fission physics and observables

Session title: Fission theory and experiments I

�''6*18'0 Topic track: Evaluation
Session title: Evaluation I

Mozart Topic track: Nuclear reaction measurements
Session title: Thermal and resonance neutrons I

Strauss
Topic track: Astro nuclear physics
Session title: Astro nuclear physics I

Morus
Topic track: Experimental facilities, equipment, techniques and methods
Session title: Experimental facilities, equipment, techniques and methods I

Erasmus
Topic track: Thermal scattering laws and libraries
Session title: Thermal scattering laws and libraries

�+8'5
Topic track: Medical applications
Session title: Medical applications I

Witte Roos Poster display

14:00-18:10 Parallel Sessions

16:00-16:20 Coffee break

Room
Ambassadeur Topic track: Fission physics and observables

Session title: Fission theory and experiments II

�''6*18'0 Topic track: Evaluation
Session title: CIELO

Mozart Topic track: Nuclear reaction measurements
Session title: Thermal and resonance neutrons II

Strauss
Topic track: Astro nuclear physics
Session title: Astro nuclear physics II

Morus
Topic track: Experimental facilities, equipment, techniques and methods
Session title: Experimental facilities, equipment, techniques and methods II

Erasmus
Topic track: Integral experiments, benchmarks and data validation
Session title: Integral experiments, benchmarks and data validation I

�+8'5
Topic track: Theory of nuclear reactions and structure, models and codes
Session title: Theory of nuclear reactions and structure, models and codes I

Witte Roos Poster display

18:10 Closing of day 2 of the conference
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tĞĚŶĞƐĚĂǇ�ϭϰ�^ĞƉƚĞŵďĞƌ�ϮϬϭϲ

08:30-12:20 Parallel Sessions

10:20-10:40 Coffee break

Room
Ambassadeur Topic track: Fission physics and observables

Session title: Prompt fission gamma-ray emission

�''6*18'0 Topic track: Evaluation
Session title: Evaluation II

Mozart Topic track: Nuclear reaction measurements
Session title: Fast neutrons I

Strauss
Topic track: Nuclear data for applications
Session title: ADS and spallation reactions

Morus
Topic track: Experimental facilities, equipment, techniques and methods
Session title: Experimental facilities, equipment, techniques and methods III

Erasmus
Topic track: Integral experiments, benchmarks and data validation
Session title: Integral experiments, benchmarks and data validation II

�+8'5
Topic track: Medical applications
Session title: Medical applications II

Witte Roos Poster display

14:00-18:10 Parallel Sessions

16:00-16:20 Coffee break

Room
Ambassadeur Topic track: Fission physics and observables

Session title: Prompt fission neutron emission

�''6*18'0 Topic track: Evaluation
Session title: Evaluation III

Mozart Topic track: Nuclear reaction measurements
Session title: Fast neutrons II

Strauss
Topic track: Nuclear data for applications
Session title: Non-Destructive Assay

Morus
Topic track: Experimental facilities, equipment, techniques and methods
Session title: Experimental facilities, equipment, techniques and methods IV

Erasmus
Topic track: Integral experiments, benchmarks and data validation
Session title: Integral experiments, benchmarks and data validation III

�+8'5
Topic track: Theory of nuclear reactions and structure, models and codes
Session title: Theory of nuclear reactions and structure, models and codes II

Witte Roos Poster display

18:10 Closing of day 3 of the conference
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dŚƵƌƐĚĂǇ�ϭϱ�^ĞƉƚĞŵďĞƌ�ϮϬϭϲ

08:30-12:20 Parallel Sessions

10:20-10:40 Coffee break

Room
Ambassadeur Topic track: Fission physics and observables

Session title: Fission theory and experiments III

�''6*18'0 Topic track: Evaluation
Session title: Evaluation IV

Mozart Topic track: Nuclear reaction measurements
Session title: Fast neutrons III / Charged particles I

Strauss
Topic track: Nuclear data for applications
Session title: Fusion

Morus
Topic track: Nuclear masses, structure and decay data measurements
Session title: Nuclear masses, structure and decay data measurements I

Erasmus
Topic track: Gamma-ray strength functions
Session title: Gamma-ray strength functions I

�+8'5
Topic track: Theory of nuclear reactions and structure, models and codes
Session title: Theory of nuclear reactions and structure, models and codes III

Witte Roos Poster display

14:00-18:10 Parallel Sessions

16:00-16:20 Coffee break

Room
Ambassadeur Topic track: Fission physics and observables

Session title: Prompt fission neutron emission IV

�''6*18'0 Topic track: Evaluation
Session title: Evaluation V

Mozart Topic track: Nuclear reaction measurements
Session title: Charged particles II

Strauss
Topic track: Nuclear data for applications
Session title: Reactors and fuel

Morus
Topic track: Nuclear masses, structure and decay data measurements
Session title: Nuclear masses, structure and decay data measurements II

Erasmus
Topic track: Gamma-ray strength functions
Session title: Gamma-ray strength functions II

�+8'5
Topic track: Knowledge Transfer
Session title: Knowledge Transfer

Witte Roos Poster display

18:10 Closing of day  4 of the conference

20:00-23:00 Conference DInner
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&ƌŝĚĂǇ�ϭϲ�^ĞƉƚĞŵďĞƌ�ϮϬϭϲ

Room Ambassadeur

Plenary Session

08:30-09:15 Knowledge management of Nuclear Data at the NEA

09:15-10:00 General description of fission observables: the GEF code

10:00-10:45 Reactor simulations using JEFF-3 nuclear data: assessing performance and needs

10:45-11:00 Coffee break

11:00-11:45 CIELO collaboration advances in evaluating cross sections for 239Pu, 238U, 235U, 56Fe, 16O and 1H

11:45-12:30 CENDL project, the Chinese Evaluated Nuclear Data Library

12:30 Award ceremony, announcement of ND2019 and conference closing
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Monday 12 September   08:30-12:00   Concert Hall

<ĞǇŶŽƚĞ�ŽƉĞŶŝŶŐ�^ĞƐƐŝŽŶ

Ϭϴ͗ϬϬ� ZĞŐŝƐƚƌĂƟŽŶ�н�tĞůĐŽŵĞ�ĐŽīĞĞ

Ϭϵ͗ϯϬ� tĞůĐŽŵĞ�
� ďǇ��ƌũĂŶ�WůŽŵƉĞŶ͕��ŚĂŝƌŵĂŶ�ŽĨ�ƚŚĞ�E�ϮϬϭϲ�ŽƌŐĂŶŝƐŝŶŐ�ĐŽŵŵŝƩĞĞ

Ϭϵ͗ϰϬ� EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�ƚŚĞ�ĐŚĂůůĞŶŐĞƐ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�hŶŝŽŶ
 Maive Rute, Deputy Director General of the Joint Research Centre, European Commission

ϭϬ͗ϬϬ� EƵĐůĞĂƌ�^ĐŝĞŶĐĞ͗�DĞĞƟŶŐ�ƚŚĞ��ŚĂůůĞŶŐĞƐ�ŽĨ�ƚŚĞ�&ƵƚƵƌĞ
� tŝůůŝĂŵ��͘�DĂŐǁŽŽĚ�/s͕��ŝƌĞĐƚŽƌͲ'ĞŶĞƌĂů�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �KƌŐĂŶŝƐĂƟŽŶ�ĨŽƌ��ĐŽŶŽŵŝĐ� 
� �ŽͲŽƉĞƌĂƟŽŶ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ

ϭϬ͗ϮϬ� EƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ŝƚƐ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�/����ƉƌŽŐƌĂŵŵĞ
� �ůĚŽ�DĂůĂǀĂƐŝ͕��ĞƉƵƚǇ��ŝƌĞĐƚŽƌ�'ĞŶĞƌĂů�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ ��ĞƉĂƌƚŵĞŶƚ�� � �
� ĨŽƌ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͘

ϭϬ͗ϰϬ� EƵĐůĞĂƌ�^ĐŝĞŶĐĞ͕�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƐŽůƵƟŽŶƐ
� &ƌĂŶĐŬ��ĂƌƌĠ͕�^ĐŝĞŶƟĮĐ��ŝƌĞĐƚŽƌ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�Ăƚ�ƚŚĞ��ŽŵŵŝƐƐĂƌŝĂƚ�ă�ů͛�ŶĞƌŐŝĞ��ƚŽŵŝƋƵĞ͕�&ƌĂŶĐĞ

ϭϭ͗ϬϬ� WĞƌƐƉĞĐƟǀĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂĐƟǀŝƟĞƐ�ĨƌŽŵ�ƉĂƐƚ�ƚŽ�ĨƵƚƵƌĞ
 Shigeaki Okajima, Director General of the Nuclear Science and Engineering Center, Japan Atomic Energy   
 Agency

ϭϭ͗ϮϬ� DzZZ,��ʹ���ŶĞǁ�ůĂƌŐĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĨŽƌ�ZΘ��ŽŶ�ĨƵĞů�ĐǇĐůĞ͘�EĞĞĚƐ�ĨŽƌ�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ
� ,ĂŵŝĚ��Ţƚ��ďĚĞƌƌĂŚŝŵ͕��ĞƉƵƚǇ��ŝƌĞĐƚŽƌ�'ĞŶĞƌĂů�^�<ͻ��E͕��ŚĂŝƌŵĂŶ�^E�dW͕ ��ĞůŐŝƵŵ

ϭϭ͗ϰϬ� EƵĐůĞĂƌ�ĚĂƚĂ�Λ���ZE͗�ĨƵŶĚĂŵĞŶƚĂů�ƉŚǇƐŝĐƐ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶƐ
� �ŶƌŝĐŽ��ŚŝĂǀĞƌŝ͕���ZE͕��ƵƌŽƉĞĂŶ�KƌŐĂŶŝƐĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ���ZE��'

ϭϮ͗ϬϬ� �ŝƐĐƵƐƐŝŽŶ�ĂŶĚ�ƐƵŵŵĂƌǇ�
 by the co-organizers Maive Rute (JRC), William D. Magwood IV (OECD-NEA) and Aldo Malavasi (IAEA)

ϭϮ͗ϯϬͲϭϰ͗ϬϬ� >ƵŶĐŚ�ďƌĞĂŬ
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Programme in detail

Monday 12 September   14:00-17:30   Concert Hall

WůĞŶĂƌǇ�^ĞƐƐŝŽŶ

� �ŚĂŝƌ͗��D͘��Ğƫ͕��ŝƌĞĐƚŽƌ�ŽĨ�:Z���ŝƌĞĐƚŽƌĂƚĞ�'�͚EƵĐůĞĂƌ�^ĂĨĞƚǇ�ĂŶĚ�^ĞĐƵƌŝƚǇ͛

ϭϰ͗ϬϬ�� � &ƌŽŵ�ƐĐŝĞŶĐĞ�ƚŽ�ĂƉƉůŝĐĂƟŽŶƐ͕�ƚŚĞ�ƌŽůĞ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĞǀĂůƵĂƟŽŶƐ͕�ĚĂƚĂďĂƐĞƐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ
� � �ƌũĂŶ�WůŽŵƉĞŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�'ĞĞů͕��ĞůŐŝƵŵ

ϭϰ͗ϰϱ  W>ϬϬϭ�� ^ǇƐƚĞŵĂƟĐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ
� � �ƌũĂŶ�<ŽŶŝŶŐ͕�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ

ϭϱ͗ϯϬ� � �ƌĞĂŬ

ϭϲ͗ϬϬ�� W>ϬϬϮ� dŽǁĂƌĚƐ�ŵŽƌĞ�ĂĐĐƵƌĂƚĞ�ĂŶĚ�ƌĞůŝĂďůĞ�ƉƌĞĚŝĐƟŽŶƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ
� � ^ƚĠƉŚĂŶĞ�'ŽƌŝĞůǇ͕ �hŶŝǀĞƌƐŝƚĠ�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ

ϭϲ͗ϰϱ   �ŽŶƐŝĚĞƌĂƟŽŶƐ�ŽŶ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƐ�Ă�ĚĂƚĂďĂƐĞ
  dŽŬŝŽ�&ƵŬĂŚŽƌŝ͕�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕

ϭϳ͗ϯϬ�� � �ůŽƐŝŶŐ�ŽĨ�ĚĂǇ�ϭ�ŽĨ�ƚŚĞ�ĐŽŶĨĞƌĞŶĐĞ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Tuesday 13 September   08:30-12:20   Ambassadeur

�ŵďĂƐƐĂĚĞƵƌ

dŽƉŝĐ�ƚƌĂĐŬ͗�� &ŝƐƐŝŽŶ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŽďƐĞƌǀĂďůĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� &ŝƐƐŝŽŶ�ƚŚĞŽƌǇ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚƐ�/

�ŚĂŝƌ͗�� W͘ �dĂůŽƵ͕�dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

Ϭϴ͗ϯϬ� /ϬϬϯ� WĂƌĂůůĞů�ƚŚĞŽƌĞƟĐĂů�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ƚǁŽ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ͗�
ĚǇŶĂŵŝĐĂůůǇ�ƌĞůĞĂƐĞĚ�Ăƚ�ƐĐŝƐƐŝŽŶ�ĂŶĚ�ĞǀĂƉŽƌĂƚĞĚ�ĨƌŽŵ�ĨƵůůǇ�ĂĐĐĞůĞƌĂƚĞĚ�ĨƌĂŐŵĞŶƚƐ   

� �ĂƌũĂŶ�E͘�;EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�� � �
� ZŽŵĂŶŝĂ�ĂŶĚ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂͿ

Ϭϵ͗ϬϬ� ZϬϬϰ� sĂůŝĚĂƟŽŶ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ŐƌŽƵƉ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�Ϯϯϱh�ďǇ�ĐƌŝƟĐĂů�ĞǆƉĞƌŝŵĞŶƚ   
� � zŝŶ�z͘ �;/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ŚĞŵŝƐƚƌǇ͕ �DŝĂŶ�zĂŶŐ͕�W͘ Z͘�ŚŝŶĂͿ
Ϭϵ͗ϮϬ� ZϬϬϱ� �ŶŐƵůĂƌ�ĐŽƌƌĞůĂƟŽŶƐ�ŝŶ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ŝŶ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ�ϮϱϮ�Ĩ

<ŽƉĂƚĐŚ�z͘ �;:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;:/EZͿ͕��ƵďŶĂ͕�ZƵƐƐŝĂͿ
Ϭϵ͗ϰϬ� ZϬϬϲ� �ŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ĂŶŝƐŽƚƌŽƉǇ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĨƌŽŵ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
� � � ĮƐƐŝŽŶ�ŝŶ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ϭͲϮϬϬ�DĞs

sŽƌŽďǇĞǀ��^͘�;EZ��͞<ƵƌĐŚĂƚŽǀ�/ŶƐƟƚƵƚĞ͕͟ �'ĂƚĐŚŝŶĂ͕�ZƵƐƐŝĂͿ
ϭϬ͗ϬϬ� ^ϬϬϳ� EĞƵƚƌŽŶͲŵƵůƟƉůŝĐŝƚǇ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ĞŶŚĂŶĐĞĚ�ĮƐƐŝŽŶ�ŵŽĚĞůůŝŶŐ

Al-Adili A. (Uppsala University, Uppsala, Sweden)
ϭϬ͗Ϭϱ� ^ϬϬϴ� �ŝŐŝƚĂů�ƐƉĞĐƚƌŽŵĞƚĞƌ�ĨŽƌ�ĮƐƐŝŽŶ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚ

<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ
ϭϬ͗ϭϬ� ^ϬϬϵ� DĞĂƐƵƌŝŶŐ�W&E^�Ăƚ�ƚŚĞ��ŚŝͲEƵ��ǆƉĞƌŝŵĞŶƚ

'ŽŵĞǌ�:�͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϬ͗ϭϱ� ^ϬϭϬ� WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ĚĂƚĂ�ĨƌŽŵ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�
� � � ĮƐƐŝŽŶͲĨƌĂŐŵĞŶƚ�ĚĞͲĞǆĐŝƚĂƟŽŶ

KďĞƌƐƚĞĚƚ�^͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵͿ
ϭϬ͗ϮϬ� ^ϰϭϰ� D�EWϲ�ƵƉĚĂƚĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�Ăƚ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐŝĞƐ

Kerby L. (Idaho State University, Nuclear Engineering and Health Physics, Pocatello, Idaho, USA 
ĂŶĚ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�Ϳ

ϭϬ͗Ϯϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϭϭϭ� ^ĞŶƐŝƟǀŝƚǇ�ŽĨ�ϮϱϮ�&;^&Ϳ�ŶĞƵƚƌŽŶ�ŽďƐĞƌǀĂďůĞƐ�ƚŽ�&Z�z��ŝŶƉƵƚ�ĚŝƐƚƌŝďƵƟŽŶƐ
ZĂŶĚƌƵƉ�:͘�;>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ĞƌŬĞůĞǇ͕ ���͕�h^�Ϳ

ϭϭ͗ϮϬ� ZϬϭϮ� /ŶŇƵĞŶĐĞ�ŽĨ�ƐĐŝƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ŽŶ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĐĂůĐƵůĂƟŽŶƐ
Serot O. (Cadarache center, Saint Paul lez Durance, France)

ϭϭ͗ϰϬ� ZϬϭϯ� �ǆƉĞƌŝŵĞŶƚĂů�ƉƌŽŐƌĂŵŵĞ�ŽŶ�ĂďƐŽůƵƚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ǇŝĞůĚƐ�ǁŝƚŚ�ƚŚĞ�>ŽŚĞŶŐƌŝŶ�
� � � ƐƉĞĐƚƌŽŵĞƚĞƌ�Ăƚ�/>>͗�ŶĞǁ�ŽƉƟĐĂů�ĂŶĚ�ƐƚĂƟƐƟĐĂů�ŵĞƚŚŽĚŽůŽŐŝĞƐ

<ĞƐƐĞĚũŝĂŶ�'͘�;hŶŝǀĞƌƐŝƚĠ�'ƌĞŶŽďůĞͲ�ůƉĞƐ͕��EZ^ͬ/EϮWϯ͕�'ƌĞŶŽďůĞ��ĞĚĞǆ͕�&ƌĂŶĐĞͿ
ϭϮ͗ϬϬ� ZϬϭϰ� �īĞĐƚƐ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ�ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐ�ŽŶ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ĐĂůĐƵůĂƚĞĚ�ďǇ�
� � � >ĂŶŐĞǀŝŶ�ĞƋƵĂƟŽŶ�ĂŶĚ�ŝƚƐ�ƐǇƐƚĞŵĂƟĐƐ

hƐĂŶŐ�D�͘�;dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ�ĂŶĚ�DĂůĂǇƐŝĂŶ�EƵĐůĞĂƌ��ŐĞŶĐǇ͕ ��ĂŶŐŝ͕�DĂůĂǇƐŝĂͿ
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Programme in detail

Tuesday 13 September   08:30-12:20   Beethoven

�ĞĞƚŚŽǀĞŶ

dŽƉŝĐ�ƚƌĂĐŬ͗��ǀĂůƵĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��ǀĂůƵĂƟŽŶ�/

� �ŚĂŝƌ͗�� Z͘��ĂƉŽƚĞ͕�E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

Ϭϴ͗ϯϬ� /Ϭϭϱ� &ƌŽŵ�ĐƵƫŶŐͲĞĚŐĞ�ƉŽŝŶƚǁŝƐĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƚŽ�ŐƌŽƵƉǁŝƐĞ�ƌĞĂĐƟŽŶ�ƌĂƚĞ͗�Ă�ƉƌŝŵĞƌ
Sublet J.-Ch. (United Kingdom Atomic Energy Authority, Culham Science Centre, UK) 

Ϭϵ͗ϬϬ� ZϬϭϲ� �ƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵ�'�>/>��Ͳϭ�
:ŽƵĂŶŶĞ��͘�;����^ĂĐůĂǇ͕ �>>WZ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ��

Ϭϵ͗ϮϬ� ZϬϭϳ� �ǀĂůƵĂƚĞĚ�ĚŝƐƉůĂĐĞŵĞŶƚ�ĂŶĚ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ŵĂƚĞƌŝĂůƐ�ŝƌƌĂĚŝĂƚĞĚ�
ǁŝƚŚ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐǇ�ŶƵĐůĞŽŶƐ
<ŽŶŽďĞǇĞǀ��z͘ �;<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ŐŐĞŶƐƚĞŝŶͲ>ĞŽƉŽůĚƐŚĂĨĞŶ͕�'ĞƌŵĂŶǇͿ

Ϭϵ͗ϰϬ� ZϬϭϴ� /ŵƉŽƌƚĂŶƚ�ĐŽŵŵĞŶƚƐ�ŽŶ�ŬĞƌŵĂ�ĨĂĐƚŽƌƐ�ĂŶĚ��W��ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ŝŶ�ĂĐĞ�ĮůĞƐ�ŽĨ�
:�E�>Ͳϰ͘Ϭ͕�:�&&Ͳϯ͘Ϯ�ĂŶĚ��E�&ͬ�Ͳs//͘ϭ
Konno C. (Japan Atomic Energy Agency, Japan)

ϭϬ͗ϬϬ� ^ϬϮϬ� WǇEũŽǇ�ϮϬϭϮ͗�Ă�ƐǇƐƚĞŵ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ƚŚĞ��Z�'KE�ůĂƫĐĞ�
ĐŽĚĞ
,ĠďĞƌƚ��͘�;/ŶƐƟƚƵƚ�ĚĞ�'ĠŶŝĞ�EƵĐůĠĂŝƌĞ͕�DŽŶƚƌĞĂů��ĂŶĂĚĂͿ

ϭϬ͗Ϭϱ� ^ϬϮϭ� �ĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ďĂƐĞĚ�ŽŶ�ZKKd
WĂƌŬ�d^͘�;^ƵŶŐŬǇƵŶŬǁĂŶ�hŶŝǀĞƌƐŝƚǇ͕ �^ƵǁŽŶ͕�<ŽƌĞĂͿ

ϭϬ͗ϭϬ� ^ϬϮϮ� �ŶĐŽĚĞĚ�ƉŚǇƐŝĐƐ�ŬŶŽǁůĞĚŐĞ�ŝŶ�ĐŚĞĐŬŝŶŐ�ĐŽĚĞƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�Ăƚ�
>ŽƐ��ůĂŵŽƐ
WĂƌƐŽŶƐ��<͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ

ϭϬ͗ϭϱ� ^ϬϮϯ� E:KzϮϭ͗�EĞǆƚ�ŐĞŶĞƌĂƟŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ĐĂƉĂďŝůŝƟĞƐ
�ŽŶůŝŶ�:z͘ �;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϬϮϰ� WƌŽŐƌĞƐƐ�ŽŶ��ŚŝŶĂ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ĐŽĚĞ�ƐǇƐƚĞŵ
>ŝƵ�W͘ �;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂͿ

ϭϭ͗ϮϬ� ZϬϮϱ� &ƌĞŶĚǇ͗�ƚŚĞ�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵ�ĨŽƌ�:�E�>
dĂĚĂ�<͘�;:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶͿ

ϭϭ͗ϰϬ� ZϬϮϲ� E���͗��Ŷ�E���ƉůĂƞŽƌŵ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƚĞƐƟŶŐ͕�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ďĞŶĐŚŵĂƌŬŝŶŐ
�ŝĞǌ��:͘�;K����E��͕��ĂƚĂ��ĂŶŬ͕�WĂƌŝƐ͕�&ƌĂŶĐĞͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Tuesday 13 September   08:30-12:20    Mozart

Mozart

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�dŚĞƌŵĂů�ĂŶĚ�ƌĞƐŽŶĂŶĐĞ�ŶĞƵƚƌŽŶƐ�/

� �ŚĂŝƌ͗�� &͘ �'ƵŶƐŝŶŐ͕�/Z&h͕�����^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ

Ϭϴ͗ϯϬ� /ϬϮϳ� DĞƚŚŽĚƐ͕�ƐĞƚƵƉƐ�ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�Ăƚ�ƚŚĞ�
ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�'�>/E�
<ŽƉĞĐŬǇ�^͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵͿ

Ϭϵ͗ϬϬ� ZϬϮϴ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝůĞ�ŝƐŽƚŽƉĞ�Ϯϯϱh�ǁŝƚŚ�
ƚŚĞ���ZE�ŶͺdK&�ƚŽƚĂů�ĂďƐŽƌƉƟŽŶ�ĐĂůŽƌŝŵĞƚĞƌ�ĂŶĚ�Ă�ĮƐƐŝŽŶ�ƚĂŐŐŝŶŐ�ďĂƐĞĚ�ŽŶ�ŵŝĐƌŽŵĞŐĂƐ�
ĚĞƚĞĐƚŽƌƐ
�ĂůŝďƌĞĂ�:͘�;�/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶͿ

Ϭϵ͗ϮϬ� ZϬϮϵ� �ŝƐŵƵƚŚ�ĂĐƟǀĂƟŽŶ�ǁŝƚŚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ǁŝƚŚ�DĂǆǁĞůůŝĂŶ�ŶĞƵƚƌŽŶƐ�Ăƚ�Ŭd�ϯϬ�ŬĞs
^ŚŽƌ��͘�;^ŽƌĞƋ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �zĂǀŶĞ͕�/ƐƌĂĞůͿ

Ϭϵ͗ϰϬ� ZϬϯϬ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞƐŽŶĂŶĐĞƐ�ĨŽƌ�ƉůĂƟŶƵŵ�ƵƐŝŶŐ�ƚŚĞ�'Ğ�
ƐƉĞĐƚƌŽŵĞƚĞƌ�ĂŶĚ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ�Ăƚ�ƚŚĞ�:ͲW�Z�ͬD>&ͬ�EEZ/
Kino K. (Hokkaido University, Sapporo, Japan)

ϭϬ͗ϬϬ� ^Ϭϯϭ� dŚĞ�Ϯϯϲh�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�ŶͺdK&���ZE�ĨĂĐŝůŝƚǇ
DĂƐƚƌŽŵĂƌĐŽ�D͘�;/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝƐĂ�EƵĐůĞĂƌĞ͕��Ăƌŝ͕�/ƚĂůǇͿ

ϭϬ͗Ϭϱ� ^ϬϯϮ� EĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�WƵͲϮϰϮ;Ŷ͕ɶͿ ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�ŶͺdK&ͲĞĂƌϭ�ĨŽƌ�DKy�ĨƵĞůƐ  
  Lerendegui-Marco J. (Universidad de Sevilla, Sevilla, Spain)
ϭϬ͗ϭϬ� ^Ϭϯϯ� �ǆƉĞƌŝŵĞŶƚĂů�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϮϯϳEƉ�ŝŶ�ǀĂƌŝĂďůĞ�ŶĞƵƚƌŽŶ�� �
� � ĮĞůĚ�Ăƚ�<hZZ/Ͳ>/E��

zĂƐŚŝŵĂ�,͘�;<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�KƐĂŬĂ͕�:ĂƉĂŶͿ

ϭϬ͗ϭϱ�� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϭϯϰ� ZĞƐĞĂƌĐŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ�ĂĐĐƵƌĂĐǇ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�
ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ
Harada H. (Japan Atomic Energy Agency, Nuclear Science and Engineering Center, Ibaraki, Japan)

ϭϭ͗ϮϬ� ZϬϯϱ� �ďƐŽůƵƚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ϮϰϮWƵ�ŶĞƵƚƌŽŶͲĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ
�ƵĐŬŶĞƌ�DY͘�;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ���͕�h^�Ϳ

ϭϭ͗ϰϬ� ZϬϯϲ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ��ŵϮϰϭ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�ƚŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ�Ăƚ���ZE
DĞŶĚŽǌĂ��͘�;�/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶͿ

ϭϮ͗ϬϬ� ZϬϯϳ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�Ϯϯϴh�Ăƚ�'�>/E�
<ŝŵ�,/͘�;<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ĂĞũĞŽŶ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂͿ
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Programme in detail

Tuesday 13 September    08:30-12:20   Strauss

^ƚƌĂƵƐƐ

dŽƉŝĐ�ƚƌĂĐŬ͗��ƐƚƌŽ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��ƐƚƌŽ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�/

� �ŚĂŝƌ͗�� :͘>͘�dĂŝŶ͕�/ŶƐƟƚƵƚŽ�ĚĞ�&ŝƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ͕ ��͘^͘/͘�͘�ĂŶĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�sĂůĞŶĐŝĂ͕�WĂƚĞƌŶĂ͕�^ƉĂŝŶ

Ϭϴ͗ϯϬ� /Ϭϯϴ� ZĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�Ɖ�ƉƌŽĐĞƐƐ
,ĂƌŝƐƐŽƉƵůŽƐ�^͘�;/ŶƐƚ͘�ŽĨ�EƵĐůĞĂƌ�ĂŶĚ�WĂƌƟĐůĞ�WŚǇƐŝĐƐ͕�E�^Z�͞�ĞŵŽŬƌŝƚŽƐ͕͟ ��ƚŚĞŶƐ͕�'ƌĞĞĐĞͿ

Ϭϵ͗ϬϬ� ZϬϯϵ� ZĞĂĐƚŽƌ�ŶĞƵƚƌŽŶƐ�ŝŶ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ
Reifarth R. (Goethe University Frankfurt, Frankfurt,Germany)

Ϭϵ͗ϮϬ� ZϬϰϬ� EĞǁ�ĂĐĐƵƌĂƚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ĨŽƌ�ƌĞůĞǀĂŶƚ�ĮƐƐŝŽŶ�
ƉƌŽĚƵĐƚƐ
�ŐƌĂŵƵŶƚ�:͘�;/ŶƐƟƚƵƚŽ�ĚĞ�&ŝƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ͕ �sĂůĞŶĐŝĂ͕�^ƉĂŝŶͿ

Ϭϵ͗ϰϬ� ZϬϰϭ� dŝŵĞͲŽĨͲŇŝŐŚƚ�ĂŶĚ�ĂĐƟǀĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ϭϰϳWŵ�ĂŶĚ�ϭϳϭdŵ�ĨŽƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ
Guerrero C. (Universidad de Sevilla, Sevilla, Spain)

ϭϬ͗ϬϬ� ZϬϰϮ� ��ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ƚŚĞ�,ƵďďůĞ��ŽŶƐƚĂŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ
� � ,ĞƌŵĂŶ�D͘t͘�;EE��͕��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�h^�
ϭϬ͗ϮϬ� ^Ϭϰϯ� EĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ϲϵ͕ϳϭ'Ă�ĂŶĚ�ϲϯ͕ϲϱ�Ƶ�Ăƚ�Ϯϱ�ĂŶĚ�ϵϬ�ŬĞs

Göbel K. (Goethe University, Frankfurt, Germany)

ϭϬ͗Ϯϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϭϰϰ� ��ŶĞǁ�ŵŽĚĞů�ĨŽƌ�ďĞƚĂͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶƐ�ƚŽ�ƚŚĞ�
ĂƐƚƌŽƉŚǇƐŝĐĂů�ƌͲƉƌŽĐĞƐƐ�ŽĨ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ
DƵŵƉŽǁĞƌ�D͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>Ăď͕�dŚĞŽƌǇ��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ

ϭϭ͗ϮϬ� ZϬϰϱ� EƵĐůĞĂƌ�ĚĂƚĂ�ĨƌŽŵ�ĐŽƐŵŽůŽŐŝĐĂů�ŽďƐĞƌǀĂƟŽŶƐ͗�ŶĞƵƚƌŝŶŽ�ĞŶĞƌŐǇ�ƚƌĂŶƐƉŽƌƚ�ĂŶĚ�ďŝŐ�
ďĂŶŐ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ
WĂƌŝƐ�D͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>Ăď͕�dŚĞŽƌǇ��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ

ϭϭ͗ϰϬ� ZϬϰϲ� ϳ�Ğ;Ŷ͕_Ϳ�ĂŶĚ�ϳ�Ğ;Ŷ͕ƉͿ��ƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĨŽƌ�ƚŚĞ�ĐŽƐŵŽůŽŐŝĐĂů�ůŝƚŚŝƵŵ�
ƉƌŽďůĞŵ�Ăƚ�ƚŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ�Ăƚ���ZE
�ŽůŽŶŶĂ�E͘�;/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝĐĂ�EƵĐůĞĂƌĞ͕��Ăƌŝ͕�/ƚĂůǇͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Tuesday 13 September    08:30-12:20   Morus

DŽƌƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�/

Chair:  E. Chiaveri, CERN, Geneva, Switzerland

Ϭϴ͗ϯϬ� /Ϭϰϴ� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ�ƐƵƉƉŽƌƟŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Ăƚ�ƚŚĞ�>ŽƐ��ůĂŵŽƐ�ŶĞƵƚƌŽŶ�� �
� � ƐĐŝĞŶĐĞ�ĐĞŶƚĞƌ

DŽĐŬŽ�D͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
Ϭϵ͗ϬϬ� ZϬϰϵ� ZĞĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚͲŵŽĚĞƌĂƚŽƌͲƌĞŇĞĐƚŽƌͲƐŚŝĞůĚ�ĂƐƐĞŵďůǇ�ĨŽƌ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ��
� � ŝŶ�ƚŚĞ�ĞƉŝƚŚĞƌŵĂů�ĂŶĚ�ŵĞĚŝƵŵ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ�Ăƚ�ƚŚĞ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ

EŽǁŝĐŬŝ�^͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
Ϭϵ͗ϮϬ� ZϬϱϬ� d�E'Z��Ͳ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�ĨŽƌ�ďĂƐŝĐ�ĂŶĚ�ĂƉƉůŝĞĚ�ŶƵĐůĞĂƌ�ƌĞƐĞĂƌĐŚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ϭϰ͘ϭ�DĞs���
� � ŶĞƵƚƌŽŶƐ

ZƵƐŬŽǀ�/͘�;:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ�ĂŶĚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�
ĂŶĚ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ŽĨ��ƵůŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�^ŽĮĂ͕��ƵůŐĂƌŝĂͿ

Ϭϵ͗ϰϬ� ZϬϱϭ� ��ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƉŚŽƚŽͲŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ĨŽƌ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ�<��Z/
<ŝŵ�:t͘�;<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕��ĂĞũĞŽŶ͕�<ŽƌĞĂͿ

ϭϬ͗ϬϬ� ^ϬϱϮ� �^W�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͗�ĨƵƚƵƌĞ�ĐĂƉĂďŝůŝƟĞƐ
Woolhead V. (Science Group, Aldermaston, UK)

ϭϬ͗Ϭϱ� ^Ϭϱϯ� WƌĞůŝŵŝŶĂƌǇ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ƉůĂŶ�ŽĨ��ƵƌŽƉĞĂŶ�ƐƉĂůůĂƟŽŶ�ƐŽƵƌĐĞ
�ŶĞ��͘�;�ƵƌŽƉĞĂŶ�^ƉĂůůĂƟŽŶ�^ŽƵƌĐĞ��Z/�͕�>ƵŶĚ͕�^ǁĞĚĞŶͿ

ϭϬ͗ϭϬ� ^Ϭϱϰ� ϵϮ͕ϵϰ�ŝƌĐŽŶŝƵŵ�ŝƌƌĂĚŝĂƟŽŶ�ĨŽƌ�ϭ�ŬĞs�Ͳ�ϭ�DĞs�ŶĞƵƚƌŽŶ�ŇƵǆ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ďǇ�ŵĞĂŶƐ�ŽĨ� 
� � ;Ŷ͕�ŐĂŵŵĂͿ�ƌĞĂĐƟŽŶ

Sergeyeva V. (CEA, DEN, DER, Cadarache, St Paul Lez Durance, France)
ϭϬ͗ϭϱ� ^Ϭϱϱ� �ŶĂůǇƐŝƐ�ŽĨ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŝŶ�ƚŚĞ�<hZZ/Ͳ>/E���ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ĨĂĐŝůŝƚǇ

^ĂŶŽ�d͘ �;<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕KƐĂŬĂ͕�:ĂƉĂŶͿ

ϭϬ͗Ϯϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϭϱϲ� EƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂĐƟǀŝƟĞƐ�Ăƚ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ
ZƵĂŶ�y͘�;/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂͿ

ϭϭ͗ϮϬ� ZϬϱϳ� EƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�Ăƚ�^ŽƌĞƋ�ĂƉƉůŝĞĚ�� �
� � ƌĞƐĞĂƌĐŚ�ĂĐĐĞůĞƌĂƚŽƌ�ĨĂĐŝůŝƚǇ

,ĂůĨŽŶ�^͘�;^ŽƌĞƋ�EZ�͕�zĂǀŶĞ͕�/ƐƌĂĞůͿ
ϭϭ͗ϰϬ� ZϬϱϴ� /ŶĚƵĐĞĚ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ƐƚƵĚŝĞƐ�ŽĨ�ƚŚĞ�ƐŚŝĞůĚŝŶŐ�ĂŶĚ�ďĞĂŵůŝŶĞ�ĞƋƵŝƉŵĞŶƚ�ŽĨ�ƚŚĞ�ŚŝŐŚ�ŝŶƚĞŶƐŝƚǇ�� �
� � ƉƌŽƚŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�ĨĂĐŝůŝƚǇ�Ăƚ�W^/

KƟŽƵŐŽǀĂ�W͘ �;WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐŝƟƚĞ�;W^/Ϳ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚͿ
ϭϮ͗ϬϬ� /Ϭϱϵ� ^ŽůǀŝŶŐ�ĐŚĂůůĞŶŐĞƐ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ƐĂĨĞƚǇ�ŽĨ��ƵƌŽƉĞĂŶ�ŶƵĐůĞĂƌ�ĨĂĐŝůŝƟĞƐ�Ͳ�ƚŚĞ��,�E���� �
� � �ƵƌĂƚŽŵ�ƉƌŽũĞĐƚ

'ŽŶǌĄůĞǌͲZŽŵĞƌŽ��D͘�;DĞĚŝŽĂŵďŝĞŶƚĂůĞƐ�Ǉ�dĞĐŶŽůſŐŝĐĂƐ��/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶͿ
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Programme in detail

Tuesday 13 September    08:30-12:20   Erasmus

�ƌĂƐŵƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� dŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůĂǁƐ�ĂŶĚ�ůŝďƌĂƌŝĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� dŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůĂǁƐ�ĂŶĚ�ůŝďƌĂƌŝĞƐ

 Chair:  G. Noguere, SPRC/LEPh, CEA Cadarache, Saint Paul Les Durance, France

Ϭϴ͗ϯϬ� /ϬϲϬ� EĞǁ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ůŝŐŚƚ�ĂŶĚ�ŚĞĂǀǇ�ǁĂƚĞƌ
� � DĄƌƋƵĞǌ��ĄŵŝĂŶ�:/͘�;�ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ͕��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂͿ
Ϭϵ͗ϬϬ� ZϬϲϭ� /ŵƉŽƌƚĂŶƚ�ŝŶƚĞŐƌĂů�ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŝŶ�ůŝƋƵŝĚƐ

Roubtsov D. (Canadian Nuclear Laboratories, Chalk River, ON, Canada)   
Ϭϵ͗ϮϬ� ZϬϲϮ� EĞǁ�ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞůƐ�ĨŽƌ�ĞƚŚĂŶĞ�ĂŶĚ�ƚƌŝƉŚĞŶǇůŵĞƚŚĂŶĞ�Ăƚ�ĐƌǇŽŐĞŶŝĐ�ƚĞŵƉĞƌĂƚƵƌĞƐ

�ĂŶƚĂƌŐŝ�&͘ �;�ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ�;�E��Ϳ͕��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂͿ�
Ϭϵ͗ϰϬ� ^Ϭϲϱ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ůŝŐŚƚ�ǁĂƚĞƌ�Ăƚ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�� �
� � ƉƌĞƐƐƵƌĞ�ƚŽ�ŐĞŶĞƌĂƚĞ�^;ĂůƉŚĂ͕ďĞƚĂͿ�

:ĂŝƐǁĂů�s͘ �;/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞͿ�
ϭϬ͗ϬϬ� ^Ϭϲϰ�� dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĞǀĂůƵĂƟŽŶ�ĨƌĂŵĞǁŽƌŬ

�ŚĂƉŵĂŶ��͘�;'ĞŽƌŐŝĂ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ƚůĂŶƚĂ͕�h^�Ϳ
ϭϬ͗Ϭϱ� ^Ϭϲϲ� ^ƚƵĚǇ�ŽĨ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŽƌŐĂŶŝĐ�ƟƐƐƵĞ�ƚŚƌŽƵŐŚ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�

�ĂŶƚĂƌŐŝ�&͘ �;�ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ͕��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂͿ
ϭϬ͗ϭϬ��� ^Ϭϲϳ�� dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĨŽƌ�>ŝ&�ĂŶĚ��Ğ&Ϯ

tĂŶŐ�:͘�;/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ

ϭϬ͗ϭϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϭϲϵ� dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�Ăď�ŝŶŝƟŽ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ
Hawari AI. (North Carolina State University, Raleigh, NC, USA)

ϭϭ͗ϮϬ� ZϬϳϬ� WƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�ĨŽƌ�ǁĂƚĞƌ�ŝĐĞ�ǁŝƚŚ�ĚĞŶƐŝƚǇ�ĨƵŶĐƟŽŶĂů��� �
� � ƚŚĞŽƌǇ�ĂŶĚ�ůĂƫĐĞ�ĚǇŶĂŵŝĐƐ�

,ŽůŵĞƐ�:�͘�;�ĞƫƐ��ƚŽŵŝĐ�WŽǁĞƌ�>ĂďŽƌĂƚŽƌǇ͕ �tĞƐƚ�DŝŋŝŶ͕�W�͕�h^�Ϳ
ϭϭ͗ϰϬ ZϬϳϭ�� ��ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�ĨŽƌ�ǇƩƌŝƵŵ�ŚǇĚƌŝĚĞ

�ĞƌŬůĞ�D>͘�;�ƚŽŵŝĐ�WŽǁĞƌ�>ĂďŽƌĂƚŽƌǇ͕ �tĞƐƚ�DŝŋŝŶ͕�W�͕�h^�Ϳ
ϭϮ͗ϬϬ� ZϬϳϮ�� EĞƵƚƌŽŶ�ƚŚĞƌŵĂůŝǌĂƟŽŶ�ŝŶ�ƵƌĂŶŝƵŵ�ŵŽŶŽŶŝƚƌŝĚĞ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ĨƵĞů�ĐĂŶĚŝĚĂƚĞ�ĨŽƌ�ůŝŐŚƚ�� � �
� � ǁĂƚĞƌ�ƌĞĂĐƚŽƌƐ

�ůͲYĂŝƐƌ�/͘�;hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ŚĂƌũĂŚ͕�^ŚĂƌũĂŚ͕�hŶŝƚĞĚ��ƌĂď��ŵŝƌĂƚĞƐͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Tuesday 13 September    08:30-12:20   Vives

sŝǀĞƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� DĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��DĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�/

 Chair:  S. Smith, Idaho Accelerator Center, Idaho State University, Pocatello, USA

Ϭϴ͗ϯϬ� /Ϭϳϯ� ,ŝŐŚͲƉƌĞĐŝƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ĨŽƌ�ĞŶŚĂŶĐŝŶŐ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ŵĞĚŝĐĂů�ŝƐŽƚŽƉĞƐ��� �
  DĐ�ƵƚĐŚĂŶ���͘�;EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EĞǁ�zŽƌŬ͕�h^�Ϳ
Ϭϵ͗ϬϬ� ZϬϳϰ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŚĂůĨͲůŝĨĞ�ŽĨ�ϭϳϳ>Ƶ

&ĞƌƌĞŝƌĂ�<͘�;EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �DŝĚĚůĞƐĞǆ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵͿ
Ϭϵ͗ϮϬ� ZϬϳϱ�� WƌŽĚƵĐƟŽŶ�ŽĨ�ŝƐŽƚŽƉĞƐ�ǁŝƚŚ�ůŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌƐ

Arias de Saavedra F. (Universidad de Granada, Granada, Spain)
Ϭϵ͗ϰϬ� ZϬϳϲ� EĞǁ�ƚŚĞŽƌĞƟĐĂů�ĂƚŽŵŝĐ�ƌĂĚŝĂƟŽŶ�ůŝďƌĂƌǇ�ĨŽƌ�ďĂƐŝĐ�ƐĐŝĞŶĐĞ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶƐ

>ĞĞ��Y͘�;�ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĐƚŽŶ͕��ƵƐƚƌĂůŝĂͿ
ϭϬ͗ϬϬ� ^Ϭϳϳ�� EĞǁ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŶĂƚͲ�ů;Ɖ͕ǆͿϳͲ�Ğ�ŶƵĐůĞĂƌ�ƉƌŽĐĞƐƐ͗�ŵŽŶŝƚŽƌŝŶŐ�ƉƌŽƚŽŶ�ďĞĂŵ�ĞŶĞƌŐǇ�ǀŝĂ��
� � ƚŚĞ�ϮϮͲEĂͬϳͲ�Ğ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĂƟŽ�ďĞƚǁĞĞŶ�ϰϱ�ĂŶĚ�ϮϬϬ�DĞs

^ǌĞůĞĐƐĠŶǇ�&͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�ŽĨ�ƚŚĞ�,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��dKD</͕�
Debrecen, Hungary)

ϭϬ͗Ϭϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϭϳϴ�� EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŵĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͗�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƉƌĞƐĞŶƚ�ƐƚĂƚƵƐ�ĂŶĚ�ĨƵƚƵƌĞ�ŶĞĞĚƐ
YĂŝŵ�^D͘�;&ŽƌƐĐŚƵŶŐƐǌĞŶƚƌƵŵ�:ƺůŝĐŚ͕�:ƺůŝĐŚ͕�'ĞƌŵĂŶǇͿ

ϭϭ͗ϮϬ�� ZϬϳϵ�� �ĞĐĂǇ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ƉƌŽũĞĐƚ͗�ĞǀĂůƵĂƟŽŶ�ŽĨ�ϱϮDŶ�ĂŶĚ�ϱϮŵDŶ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĚĂƚĂ
>ƵĐĂ��͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZΘ��ŝŶ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�DĂŐƵƌĞůĞ͕�
Romania)

ϭϭ͗ϰϬ� ZϬϰϳ� dŚĞ�ϯϯ^;Ŷ͕_ͿϯϬ^ŝ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ŶͺdK&��ǆƉĞƌŝŵĞŶƚĂů��ƌĞĂ�Ϯ�;��ZEͿ͗�
ĨƌŽŵ�ƚŚĞƌŵĂů�ƚŽ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ
Sabaté-Gilarte M. (CERN, Geneva, Switzerland and 2 University of Seville, Seville, Spain)
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Programme in detail

Tuesday 13 September   14:00-18:10   Ambassadeur

�ŵďĂƐƐĂĚĞƵƌ

dŽƉŝĐ�ƚƌĂĐŬ͗�� &ŝƐƐŝŽŶ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŽďƐĞƌǀĂďůĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� &ŝƐƐŝŽŶ�ƚŚĞŽƌǇ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚƐ�//

� �ŚĂŝƌ͗�� :͘�ZĂŶĚƌƵƉ͕�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ��ŝǀŝƐŝŽŶ͕�>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ĞƌŬĞůĞǇ͕ �h^�

ϭϰ͗ϬϬ�� /ϬϴϬ� �ǇŶĂŵŝĐĂů�ĂƉƉƌŽĂĐŚ�ƚŽ�ůŽǁͲĞŶĞƌŐǇ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ŝŶ�ƚĞƌŵƐ�ŽĨ�>ĂŶŐĞǀŝŶ�ĞƋƵĂƟŽŶ
�ŚŝďĂ�^͘�;dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶͿ

ϭϰ͗ϯϬ� ZϬϴϭ� ,ŝŐŚͲĮĚĞůŝƚǇ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�Ϯϯϱh�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ŝŶĐůƵĚŝŶŐ�ŶĞǁ�� � �
� � ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ŝŵƉƌŽǀĞĚ�ŵŽĚĞů�ŝŶĨŽƌŵĂƟŽŶ

tŚŝƚĞ�D�͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϰ͗ϱϬ� ZϬϴϮ�� &ŝƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĂŶĚ�ŵĂƐƐ�ǇŝĞůĚƐ�ĨŽƌ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�� � �
� � ϮϯϱͲhƌĂŶŝƵŵ�ĂŶĚ�ϮϯϴͲhƌĂŶŝƵŵ�ǁŝƚŚ��Ŷ�с�ϮϬϬ�ŬĞs�Ͳ�ϯϬ�DĞs

�ƵŬĞ��>͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϱ͗ϭϬ� ZϬϴϯ� EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�Ϯϯϰh�ǁŝƚŚ�;ƋƵĂƐŝͲͿ�ŵŽŶŽĞŶĞƌŐĞƟĐ�� �
� � ďĞĂŵƐ�ŝŶ�ƚŚĞ�ŬĞs�ĂŶĚ�DĞs�ƌĂŶŐĞ�ƵƐŝŶŐ�DŝĐƌŽŵĞŐĂƐ�ĚĞƚĞĐƚŽƌƐ

dƐŝŶŐĂŶŝƐ��͘�;EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ�ĂŶĚ��ƵƌŽƉĞĂŶ�KƌŐĂŶŝƐĂƟŽŶ�ĨŽƌ�
Nuclear Research (CERN), Geneva, Switzerland)

ϭϱ͗ϯϬ�� ^Ϭϴϰ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐĞůĞĐƚĞĚ�/Z�&&�ŵĂƚĞƌŝĂůƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�Ϯϯϱh�ĂŶĚ�ϮϱϮ�Ĩ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌĂ
:ĄŶƐŬǉ��͘�;ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ZĞǌ͕�,ƵƐŝŶĞĐͲZĞǌ͕��ǌĞĐŚ�ZĞƉƵďůŝĐͿ

ϭϱ͗ϯϱ� ^Ϭϴϱ� &ŝƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ�ŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ĚĞĐĂǇ�ŚĞĂƚ�ĞƐƟŵĂƟŽŶ�ŽĨ�Ă�ŶƵĐůĞĂƌ�ĨƵĞů
'ŝů��͘^͘�;<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�zƵƐĞŽŶŐ͕��ĂĞũĞŽŶ͕�<ŽƌĞĂͿ

ϭϱ͗ϰϬ� ^Ϭϴϲ� sĂůŝĚĂƟŶŐ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĐŽĚĞƐ�ǁŝƚŚ�ŝŶƚĞŐƌĂů�ŶƵĐůĞĂƌ�ŽďƐĞƌǀĂďůĞƐ
DĂƩĞƌĂ��͘�;hƉƉƐĂůĂ�hŶŝǀĞƌƐŝƚǇ͕ �hƉƉƐĂůĂ͕�^ǁĞĚĞŶͿ

ϭϱ͗ϰϱ� ^Ϭϴϳ� DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ŶƵĐůĞŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŝŶ�ƚŚĞ�'Ğs�ĞŶĞƌŐǇ�ƌĂŶŐĞ
dĂƌƌŝŽ��͘�;hŶŝǀ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ��Ğ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ�ĂŶĚ�hƉƉƐĂůĂ�hŶŝǀ͕ ͕�
Uppsala, Sweden)

ϭϱ͗ϱϬ� ^Ϭϴϴ� �ŝƐƐŝƉĂƟǀĞ�ĞīĞĐƚƐ�ŝŶ�ĮƐƐŝŽŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ŝŶ�ĐŽŵƉůĞƚĞ�ŬŝŶĞŵĂƟĐ�ŵĞĂƐƵƌĞŵĞŶƚƐ
ZĂŵŽƐ��͘�;hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶͿ�ĂŶĚ�dĂŝĞď�:͘�
(CEA/DAM/DIF, Arpajon, France)

ϭϱ͗ϱϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /Ϭϴϵ� WŽŝŶƚͲďǇͲƉŽŝŶƚ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĚŝƐƚƌŝďƵƟŽŶ�ʆ;�Ϳ�ĨŽƌ�Ϯϯϴh;Ŷ͕&Ϳ�� �
� � Ăƚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ϭ�DĞs�ƚŽ�ϴϬ�DĞs

dƵĚŽƌĂ��͘�;hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂͿ
ϭϲ͗ϱϬ� ZϬϵϬ� &ŝƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĚĞĞǆĐŝƚĂƟŽŶ�ƐƚƵĚǇ�ďǇ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ǁŝƚŚ�ƚŚĞ��y/>>�ĞǆƉĞƌŝŵĞŶƚ

DĂƚĞƌŶĂ�d͘ �;^WŚE͕�/Z&h͕��Z&͕ �����^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ
ϭϳ͗ϭϬ� ZϬϵϭ� DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ŐĂŵŵĂ�ĂŶĚ�ĮƐƐŝŽŶ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶƐ�ƵƐŝŶŐ�ĞǆƚĞŶĚĞĚ�ZͲŵĂƚƌŝǆ�� �
� � ƚŚĞŽƌǇ͗�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�hͲϮϯϳΎ�ƐǇƐƚĞŵ

�ŽƵůĂŶĚ�K,͘�;���ͬ��Zͬ^WZ�ͬ>�WŚ͕�^ĂŝŶƚͲWĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞͿ
ϭϳ͗ϯϬ�� ZϬϵϮ� ^ƚƵĚŝĞƐ�ŽŶ�ĮƐƐŝŽŶ�ǁŝƚŚ��ůĂĚŝŶ͗�ƉƌĞĐŝƐĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�Ϯϯϲh�ŝƐŽƚŽƉŝĐ�ǇŝĞůĚƐ�ŝŶ�ŝŶǀĞƌƐĞ��� �
� � ŬŝŶĞŵĂƟĐƐ

Grente L. (CEA, DAM, DIF, Arpajon, France)
ϭϳ͗ϱϬ�� ZϬϵϯ�� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ϮϰϬWƵ;Ŷ͕ĨͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�Ăƚ�ƚŚĞ�ĐĞƌŶ�ŶͺdK&�ĨĂĐŝůŝƚǇ͗�ĮƌƐƚ�ƌĞƐƵůƚƐ�ĨƌŽŵ�� �
� � ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�ŝŝ�;ĞĂƌͲϮͿ

^ƚĂŵĂƚŽƉŽƵůŽƐ��͘�;EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕��ƚŚĞŶƐ͕�'ƌĞĞĐĞͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Tuesday 13 September    14:00-18:10   Beethoven

�ĞĞƚŚŽǀĞŶ

dŽƉŝĐ�ƚƌĂĐŬ͗��ǀĂůƵĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��/�>K

� �ŚĂŝƌ͗�� : Ͳ͘�͘�^ƵďůĞƚ͕�dĞĐŚŶŽůŽŐǇ��ĞƉĂƌƚŵĞŶƚ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵ��ƚŽŵŝĐ��ŶĞƌŐǇ��ƵƚŚŽƌŝƚǇ͕ ��ďŝŶŐĚŽŶ͕��
  United Kingdom

ϭϰ͗ϬϬ� /Ϭϵϰ� �ƌŝƟĐĂůŝƚǇ�ĚĂƚĂ�ƚĞƐƟŶŐ�ŽĨ�ĐŽůůĂďŽƌĂƟǀĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌǇ�ŽƌŐĂŶŝǌĂƟŽŶ�ĞǀĂůƵĂƚĞĚ�� �
� � ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ
� � <ĂŚůĞƌ���͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϰ͗ϯϬ�� ZϬϵϱ� EĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ĐĂƌďŽŶ�ĂŶĚ�ŽǆǇŐĞŶ�ĨƌŽŵ�ŶĞǁ�ZͲŵĂƚƌŝǆ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�ϭϯ͕ϭϰ��ĂŶĚ�� �
� � ϭϳK�ƐǇƐƚĞŵƐ

,ĂůĞ�'D͘�;'ƌŽƵƉ�dͲϮ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϰ͗ϱϬ� ZϬϵϲ� ^ƚĂƚƵƐ�ŽĨ��/�>K�ĞǀĂůƵĂƟŽŶ�ĨŽƌ�ŝƌŽŶ

,ĞƌŵĂŶ�D͘�;�ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�h^�Ϳ
ϭϱ͗ϭϬ� ZϬϵϳ� dŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ƌĂŶŐĞ�ĨŽƌ�Ŷнϱϲ&Ğ

YŝĂŶ�:͘�;�ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ�;�E��Ϳ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂͿ
ϭϱ͗ϯϬ�� ^Ϭϵϴ� &ĂƐƚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ŽĨ��/�>K�ƚĞƐƚ�ĮůĞƐ
  Cornock M. (Physics, AWE.plc, Aldermaston, United Kingdom)
ϭϱ͗ϯϱ� ^Ϭϵϵ� hƐĞ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�Ă�ŶĞǁ�Ϯϯϱh�ĞǀĂůƵĂƟŽŶ

/ĐŚŽƵ�Z͘�;W^EͲ�yWͬ^E�ͬ>EZ͕�/Z^E͕�&ŽŶƚĞŶĂǇͲĂƵǆͲƌŽƐĞƐ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϰϬ� ^ϭϬϬ� EĞǁ�Įƚ�ŽĨ�ŶĞƵƚƌŽŶ�ƚŚĞƌŵĂů�ĐŽŶƐƚĂŶƚƐ�ĨŽƌ�hͲϮϯϯ͕Ϯϯϱ͕WƵͲϮϯϵ͕Ϯϰϭ�ĂŶĚ��ĨͲϮϱϮ͗�ŵŝĐƌŽƐĐŽƉŝĐ�ǀƐ�� �
  integral data

�ĂƉŽƚĞ�Z͘�;/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ
ϭϱ͗ϰϱ� ^ϭϬϭ� WƌĞƉĂƌŝŶŐ�ĨŽƌ��E�&ͬ�Ͳs///
� � �ƌŽǁŶ���͘�;�ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �Ez͕ �h^�Ϳ

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϭϬϮ� hͲϮϯϴ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ƵƉ�ƚŽ�ϮϬ�DĞs
�ĂƉŽƚĞ�Z͘�;/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ

ϭϲ͗ϱϬ�� ZϭϬϯ� �ǀĂůƵĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�Ϯϯϴh�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ
^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �;:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�
'ĞĞů͕��ĞůŐŝƵŵͿ

ϭϳ͗ϭϬ� ZϭϬϰ� hͲϮϯϱ��ǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ƵƉ�ƚŽ�ϮϬ�DĞs
<ŽŶŝŶŐ��͘�;/���͕�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ

ϭϳ͗ϯϬ� ZϭϬϱ� ZĞͲĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�Ϯϯϱh�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ƚŽ�Įƚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ƌĞĐŽŵŵĞŶĚĞĚ�ǀĂůƵĞƐ
>ĞĂů�>͘�;W^EͲ�yWͬ^E�ͬ>EZ͕�/Z^E͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞͿ

ϭϳ͗ϱϬ� ZϭϬϲ� Ϯϯϱh�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƟĞƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ďĞůŽǁ�ϭϬϬ�Ğs
WŝŐŶŝ�Dd͘ �;KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�Ϳ
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Programme in detail

Tuesday 13 September    14:00-18:10   Mozart

Mozart

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�dŚĞƌŵĂů�ĂŶĚ�ƌĞƐŽŶĂŶĐĞ�ŶĞƵƚƌŽŶƐ�//

 Chair:  H. Harada, Nuclear Science and Engineering Center, Japan Atomic Energy Agency, Ibaraki, Japan

ϭϰ͗ϬϬ� /ϭϬϳ� dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉƌŽŐƌĂŵŵĞ�Ăƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŶͲdK&�Ăƚ���ZE   
� � 'ƵŶƐŝŶŐ�&͘ �;/ƌĨƵ͕�����^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ
ϭϰ͗ϯϬ� ZϭϬϴ� EĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�

'ƵďĞƌ�<͘�;KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�Ϳ
ϭϰ͗ϱϬ� ZϭϬϵ� /ƌŽŶͲϱϲ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�Ăƚ�ƚŚĞ�ZW/�>/E���ĐĞŶƚĞƌ��

�ĂŶŽŶ�z͘ �;ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�dƌŽǇ͕ �Ez͕ �h^�Ϳ
ϭϱ͗ϭϬ� ZϭϭϬ� EĞƵƚƌŽŶ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ŶĂƚƵƌĂů�ƟƚĂŶŝƵŵ�

KůĂĐĞů��͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲ
Magurele, Romania)

ϭϱ͗ϯϬ� ^ϭϭϭ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϵϵdĐ�ƵƐŝŶŐ��EEZ/�Ăƚ�:ͲW�Z�
<ĂƚĂďƵĐŚŝ�d͘ �;dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ͕�
Japan)

ϭϱ͗ϯϱ� ^ϭϭϮ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŶĂƚƵƌĂů�ƐŝůǀĞƌ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�� �
� � ƌĂŶŐĞ�ǁŝƚŚ�ƚŚĞ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ� �

Šalamon L. (DER, DEN, CEA Cadarache, Saint-Paul-lez-Durance, France and EC-JRC-IRMM, Geel, 
�ĞůŐŝƵŵͿ

ϭϱ͗ϰϬ� ^ϭϭϯ� EĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽŶ�ϭϲK;Ŷ͕ĂůƉŚĂͿ�ƌĞĂĐƟŽŶ�Ăƚ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�;>�E^��Ϳ�
>ĞĞ�,z͘ �;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>Ăď͕͘�>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ

ϭϱ͗ϰϱ� ^ϭϭϰ� �ƉƉůŝĐĂƟŽŶ�ŽĨ�ŵŽĚŝĮĞĚ�Z�&/d�ĐŽĚĞ�ĨŽƌ�:ͲW�Z�ͬD>&�ƚŽ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�� �
� � ƐĞĐƟŽŶ�ŽŶ�ϭϱϱ͕ϭϱϳ'Ě�

Mizuyama K. (Japan Atomic Energy Agency, Nuclear Science and Engineering Center, Japan)
ϭϱ͗ϱϬ� ^ϱϬϰ� ZĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĚǇƐƉƌŽƐŝƵŵ�ŝƐŽƚŽƉĞƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ��
� � ƌĂŶŐĞ�ϭϬ�Ͳ�ϭϬϬϬ�Ğs

<ŝŵ�'͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�<ǇƵŶŐƉŽŽŬ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĂĞŐƵ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂͿ

ϭϱ͗ϱϱ� � �ƌĞĂŬ
 
ϭϲ͗ϮϬ� /ϭϭϱ� ZĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĚǇƐƉƌŽƐŝƵŵ�ĂŶĚ�ƌŚĞŶŝƵŵ�

>ĞŝŶǁĞďĞƌ�'͘�;�ĞĐŚƚĞů�DĂƌŝŶĞ�WƌŽƉƵůƐŝŽŶ��ŽƌƉ͕͘�<ŶŽůůƐ��ƚŽŵŝĐ�WŽǁĞƌ�>ĂďŽƌĂƚŽƌǇ͕ �^ĐŚĞŶĞĐƚĂĚǇ͕ �Ez͕�h^�Ϳ
ϭϲ͗ϱϬ� Zϭϭϲ� EĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�^ŶͲϭϮϬ͕�^ŶͲϭϮϮ�ĂŶĚ�^ŶͲϭϮϰ�ǁŝƚŚ�ƚŚĞ�ĂƌƌĂǇ�ŽĨ�� �
� � ŐĞƌŵĂŶŝƵŵ�ƐƉĞĐƚƌŽŵĞƚĞƌ�Ăƚ�ƚŚĞ�:ͲW�Z�ͬD>&ͬ�EEZ/�

<ŝŵƵƌĂ��͘�;:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͕ �dŽŬĂŝͲŵƵƌĂ͕�
Japan)

ϭϳ͗ϭϬ� Zϭϭϳ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŬĞsͲŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĐĂƉƚƵƌĞ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂ�ŽĨ��^Ͳ��
� � ϭϯϯ�ĂŶĚ�/ͲϭϮϳ�

hŵĞǌĂǁĂ�^͘�;dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶͿ
ϭϳ͗ϯϬ� Zϭϭϴ� ,ŝŐŚ�ƉƌĞĐŝƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƌĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�Ϯϯϴh�Ăƚ�ƚŚĞ�ŶͺdK&���ZE���
� � ĨĂĐŝůŝƚǇ�

DŝŶŐƌŽŶĞ�&͘ �;�ƵƌŽƉĞĂŶ�KƌŐĂŶŝǌĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚͿ
ϭϳ͗ϱϬ� Zϭϭϵ� /ŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŝŶ�ĐŽůĚ�ĂŶĚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ� �

�ĞƌŽǀŶŝŬ�'͘�;��Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵͿ�
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Tuesday 13 September    14:00-18:10   Strauss

^ƚƌĂƵƐƐ

dŽƉŝĐ�ƚƌĂĐŬ͗��ƐƚƌŽ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��ƐƚƌŽ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�//

� �ŚĂŝƌ͗�� ^͘�,ĂƌŝƐƐŽƉƵůŽƐ͕�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�ĂŶĚ�WĂƌƟĐůĞ�WŚǇƐŝĐƐ͕�E�^Z�͞�ĞŵŽŬƌŝƚŽƐ͕͟ ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ

ϭϰ͗ϬϬ� /ϭϮϬ� ^ƚƌŽŶŐ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ŶĞƵƚƌŽŶͲƵŶďŽƵŶĚ�ƐƚĂƚĞƐ�ƉŽƉƵůĂƚĞĚ�ŝŶ�ďĞƚĂͲĚĞĐĂǇ͗�ŝŵƉĂĐƚ�ŽŶ���
� � ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĞƐƟŵĂƚĞƐ�

dĂŝŶ�:>͘�;/ŶƐƟƚƵƚŽ�ĚĞ�&ŝƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ͕ ��^/��Ͳ�h͘�sĂůĞŶĐŝĂ͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶͿ
ϭϰ͗ϯϬ� ZϭϮϭ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŚĞĂǀŝĞƐƚ�ďĞƚĂͲĚĞůĂǇĞĚ�ϮͲŶĞƵƚƌŽŶ�ĞŵŝƩĞƌ�ϭϯϲ^ď�

�ĂďĂůůĞƌŽͲ&ŽůĐŚ�Z͘�;dZ/hD&͕ �sĂŶĐŽƵǀĞƌ͕ ��ĂŶĂĚĂ�ĂŶĚ�Ϯ�hW�͕��ĂƌĐĞůŽŶĂ͕�^ƉĂŝŶͿ
ϭϰ͗ϱϬ� ZϭϮϮ� /ƐŽŵĞƌŝĐ�ƌĂƟŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ƚŚĞ�ƌĂĚŝĂƟǀĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ϭϳϲ>Ƶ;Ŷ͕�Ϳ�Ăƚ���E���

�ĞŶŝƐͲWĞƟƚ��͘�;���͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϭϬ� ZϭϮϯ� EƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ŽĨ�ϭϴϬ͕ϭϴϭdĂ�ĂŶĚ�ŶƵĐůĞŽͲƐǇŶƚŚĞƐŝƐ�ŽĨ��
� � ϭϴϬdĂ�

DĂůĂƚũŝ�<>͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�tĞƐƚĞƌŶ��ĂƉĞ͕��ĞůůǀŝůůĞ͕�^ŽƵƚŚ��ĨƌŝĐĂͿ
ϭϱ͗ϯϬ� ZϭϮϰ� �ŵƉŝƌŝĐĂů�ĞƐƟŵĂƟŽŶ�ŽĨ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ƌĂƚĞƐ�ŽĨ�ϭϬϲ�Ě�ĂŶĚ�ϭϬϴ�Ě�

^ƚŽƉĂŶŝ�<�͘�;^ŬŽďĞůƚƐǇŶ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�>ŽŵŽŶŽƐŽǀ�DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �
Moscow, Russia)

ϭϱ͗ϱϬ� ^ϭϮϱ� �ǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ĂůƉŚĂ�ƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ƉͲŶƵĐůĞŝ�
KƉƌĞĂ��͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZΘ��ŝŶ�WŚǇƐŝĐƐ�ĂŶĚ�
Nuclear Engineering (IFIN-HH), Magurele, Romania)

ϭϱ͗ϱϱ� ^ϭϮϲ� �ƌŽƐƐ�ƐĞĐƟŽŶ�ĂŶĚ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƌĞĂĐƟŽŶ�ƌĂƚĞ�ŽĨ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ƌĞĂĐƟŽŶ�ŝŶ�ƉͲƉƌŽĐĞƐƐ͗�� �
� � ƐǇƐƚĞŵĂƟĐ�ĐĂůĐƵůĂƟŽŶ�ĂŶĚ�ĨƵƚƵƌĞ�ĞǆƉĞƌŝŵĞŶƚ�ďĂƐĞĚ�ŽŶ��>/ͲEW�

yƵ�z͘ �;Z�ϰ͕��ǆƚƌĞŵĞ�>ŝŐŚƚ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�Ͳ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�͕�DĂŐƵƌĞůĞ͕�ũƵĚ͘�/ůĨŽǀ͕ �ZŽŵĂŶŝĂͿ

ϭϲ͗ϬϬ� � �ƌĞĂŬ
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Programme in detail

Tuesday 13 September    14:00-18:10   Morus

DŽƌƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�//

 
� �ŚĂŝƌ͗�� �͘�'ŽŶǌĂůĞǌ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͕ �EƵĐůĞĂƌ�&ŝƐƐŝŽŶ��ŝǀŝƐŝŽŶ͕��/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶ

ϭϰ͗ϬϬ� /ϭϮϳ� dŚĞ�ŶĞƵƚƌŽŶƐ�ĨŽƌ�ƐĐŝĞŶĐĞ�ĨĂĐŝůŝƚǇ�Ăƚ�^W/Z�>ͲϮ
>ĞĚŽƵǆ�y͘�;'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞͿ��

ϭϰ͗ϯϬ�� ZϭϮϴ� ^ŝŵƵůĂƟŽŶƐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ�Ăƚ�/'/^K>�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�� �
� � ĮƐƐŝŽŶ�ǇŝĞůĚ�ƐƚƵĚŝĞƐ

Lantz M. (Uppsala University, Uppsala, Sweden)
ϭϰ͗ϱϬ�� ZϭϮϵ� �ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŵĞĚůĞǇ�ƐĞƚƵƉ�ĨŽƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�Ăƚ�� �
� � ƚŚĞ�'�E/>ͲE&^�ĨĂĐŝůŝƚǇ

dĂƌƌŝŽ��͘�;hƉƉƐĂůĂ�hŶŝǀĞƌƐŝƚǇ͕ �hƉƉƐĂůĂ͕�^ǁĞĚĞŶͿ
ϭϱ͗ϭϬ�� ZϭϯϬ� �ĞǀĞůŽƉŵĞŶƚƐ�ŽĨ�Ă�ŶĞǁ�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ�Ăƚ��EEZ/

EĂŬĂŽ�d͘ �;EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ�;E^��Ϳ͕�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ͕�
Ibaraki, Japan)

ϭϱ͗ϯϬ�� ^ϭϯϭ�� �ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƚĞƐƚ�ŽĨ�Ă�ĐŽŵƉĂĐƚ�ŵƵůƟͲƉůĂƚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĨŽƌ�ƚŚĞ�ƐŝŵƵůƚĂŶĞŽƵƐ�� � �
� � ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƵƌĂŶŝƵŵͲϮϯϯ�ĐĂƉƚƵƌĞ�ĂŶĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ

�ĂĐĂŬ�D͘�;���͕���ZE͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ͕����͕�/ƌĨƵͬ^WŚE͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ�ĂŶĚ�dht�
�ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ

ϭϱ͗ϯϱ� ^ϭϯϯ� ^ĐĂůƉ͗�ƐĐŝŶƟůůĂƟŶŐ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĨŽƌ�ĂůƉŚĂ�ƉĂƌƟĐůĞ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�� �
� � ƌĞĂĐƟŽŶƐ

'ĂůŚĂƵƚ��͘�;��D��͕��ŚĞƌďŽƵƌŐͲĞŶͲ�ŽƚĞŶƟŶ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϰϬ� ^ϭϯϰ� �ŝŐŝƚĂů�ƉƵůƐĞ�ƐŚĂƉĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶƚ�ƉƌŽŵƉƚͲƟŵŝŶŐ�ƌĞƐƉŽŶƐĞ� �
� � ĨƵŶĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�h<�ŶĂƟŽŶĂů�ŶƵĐůĞĂƌ�ĂƌƌĂǇ

^ŚĞĂƌŵĂŶ�Z͘�;EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞĚĚŝŶŐƚŽŶ͕�h<�ĂŶĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵƌƌĞǇ͕ �'ƵŝůĚĨŽƌĚ͕�h<Ϳ
ϭϱ͗ϰϱ�� ^ϭϯϱ� EĞƵƚƌŽŶͲŐĂŵŵĂ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ƵƐŝŶŐ�ŶŽŶͲŶĞŐĂƟǀĞ�ŵĂƚƌŝǆ�ĨĂĐƚŽƌŝǌĂƟŽŶ�ďůŝŶĚ�ƐŽƵƌĐĞƐ�� � �
� � ƐĞƉĂƌĂƟŽŶ�ĂůŐŽƌŝƚŚŵƐ

Arahmane H. (Mohammed V, Rabat, Morocco)

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϭϯϲ� ^ĞůĞĐƟǀĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌƐ�ŝŶ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ
tĞŝƐƐ��͘�;�ƵƌŽƉĞĂŶ�KƌŐĂŶŝǌĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;��ZEͿ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚͿ

ϭϲ͗ϱϬ� Zϭϯϳ� WƌŽŐƌĞƐƐ�ŽĨ�Ă�ϰʋ�Ă&Ϯ�^ǇƐƚĞŵ�Ăƚ��/��
,Ğ�'�͘�;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂͿ

ϭϳ͗ϭϬ�� Zϭϯϴ� �ĐĐƵƌĂƚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĂŶ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĞĸĐŝĞŶĐǇ�ƵƐŝŶŐ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�� �
� � ĚĞƚĞĐƟŽŶ�ŵĞƚŚŽĚ

DĂƚŚŝĞƵ�>͘�;��E�'͕��EZ^ͬ/EϮWϯͲhŶŝǀĞƌƐŝƚĠ�ĚĞ��ŽƌĚĞĂƵǆ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ
ϭϳ͗ϯϬ� Zϭϯϵ� �ĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ŐĂƐĞŽƵƐ�ƉƌŽƚŽŶͲƌĞĐŽŝů�ĚĞƚĞĐƚŽƌ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ďĞƚǁĞĞŶ�Ϭ͘ϭ� �
� � ĂŶĚ�Ϯ�DĞs�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ

DĂƌŝŶŝ�W͘ �;�ĞŶƚƌĞ�Ě͛�ƚƵĚĞƐ�EƵĐůĠĂŝƌĞƐ�ĚĞ��ŽƌĚĞĂƵǆ�'ƌĂĚŝŐŶĂŶ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞͿ
ϭϳ͗ϱϬ� ZϭϰϬ� �ƉƉůŝĐĂƟŽŶ�ŽĨ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ĂƐ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐǇ�ĂŶĚ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĚĞƚĞĐƚŽƌƐ�ŝŶ�ƚŚĞ��
� � ƉůĂĐĞ�ŽĨ�ƚŚĞŝƌ�ůŽĐĂƟŽŶ

^ǌƵƚĂ�D͘�;EĂƟŽŶĂů��ĞŶƚƌĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�KƚǁŽĐŬͲ�ǁŝĞƌŬ͕�WŽůĂŶĚͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Tuesday 13 September    14:00-18:10   Erasmus

�ƌĂƐŵƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� /ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͕�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� /ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͕�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�/

� �ŚĂŝƌ͗��D͘�tŚŝƚĞ͕�y�W��ŽŵƉƵƚĂƟŽŶĂů�WŚǇƐŝĐƐ��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �� � �
  Los Alamos, USA

ϭϰ͗ϬϬ� /ϭϰϭ� �ŽŶƚƌŝďƵƟŽŶƐ�ƚŽ�ŝŶƚĞŐƌĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�/�^��W�ĂŶĚ�/ZWŚ�W�ƐŝŶĐĞ�E�ϮϬϭϯ�
�ĞƐƐ�:͘�;/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �/ĚĂŚŽ�&ĂůůƐ͕�h^�Ϳ

ϭϰ͗ϯϬ� ZϭϰϮ� ^ƵŵŵĂƌǇ�ŽĨ�KZ^ƉŚĞƌĞ�ĐƌŝƟĐĂů�ĂŶĚ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
� � DĂƌƐŚĂůů�D�͘�;/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �/ĚĂŚŽ�&ĂůůƐ͕�/�͕�h^�Ϳ 
ϭϰ͗ϱϬ� Zϭϰϯ� ^&�KDWKͲϮ͘Ϭ͗�ĂŶ�E���ĚĂƚĂďĂƐĞ�ŽĨ�ƐƉĞŶƚ�ĨƵĞů�ĂƐƐĂǇ�ĚĂƚĂ�ĨŽƌ�ŝŶƚĞŐƌĂů�ďĞŶĐŚŵĂƌŬŝŶŐ

DŝĐŚĞůͲ^ĞŶĚŝƐ�&͘ �;K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ ��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϭϬ� Zϭϰϰ� EƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ĐĂƉĂďŝůŝƟĞƐ�ŝŶ�KƉĞŶD�

ZŽŵĂŶŽ�W<͘�;�ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ĞŵŽŶƚ͕�/>͕�h^�Ϳ
ϭϱ͗ϯϬ� ^ϭϰϱ� EĞǁ�ĨƵŶĐƟŽŶƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ŝŶ�ƚŚĞ�E���EƵĐůĞĂƌ��ĂƚĂ�^ĞŶƐŝƟǀŝƚǇ�dŽŽů�;E�Ă^dͿ 
� � �ǇƌĚĂ�:͘�;EƵĐůĞĂƌ�^ĐŝĞŶĐĞ͕�K����E��͕��ŽƵůŽŐŶĞͲďŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϯϱ� ^ϭϰϲ� �ĞŶĐŚŵĂƌŬŝŶŐ�ŽĨ�,�h�ŵĞŶƚĂů�ĂŶŶƵůŝ�ĐƌŝƟĐĂů�ĂƐƐĞŵďůŝĞƐ�ǁŝƚŚ�ŝŶƚĞƌŶĂůůǇ�ƌĞŇĞĐƚĞĚ�ŐƌĂƉŚŝƚĞ�� �
� � ĐǇůŝŶĚĞƌ��

DĂƌƐŚĂů�ůD�͘�;/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ŚĞŵŝƐƚƌǇ͕ ����W͕ �DŝĂŶǇĂŶŐ͕�W͘ Z͘��ŚŝŶĂͿ
ϭϱ͗ϰϬ� ^ϭϰϳ� �ǆĂŵŝŶĂƟŽŶ�ŽĨ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ŶŝŽďŝƵŵ�ĂŶĚ�ƐŝůŝĐŽŶ�ŝŶ�ŶĞƵƚƌŽŶ�� �
� � ƚƌĂŶƐŵŝƐƐŝŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�

<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�Ͳ�/WW�͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ
ϭϱ͗ϰϱ� ^ϭϰϴ� /ŶƚĞŐƌĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�Ϯϯϱh;Ŷ͕Ŷ͛ͿϮϯϱŵh�ƌĞĂĐƟŽŶ�ŝŶ�Ă�ƉƵůƐĞĚ�ƌĞĂĐƚŽƌ�

�ĞůŝĞƌ�'͘�;���ͬ��Dͬ�/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϱϬ� ^ϭϰϵ� DĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ůĞĂŬĂŐĞ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�ƐůĂď�ƐĂŵƉůĞƐ�ŽĨ�ďĞƌǇůůŝƵŵ͕�� �
� � ŐĂůůŝƵŵ�ĂŶĚ�ƚƵŶŐƐƚĞŶ�ŝƌƌĂĚŝĂƚĞĚ�ǁŝƚŚ�ϭϰ͘ϴ�DĞs�ŶĞƵƚƌŽŶƐ�

ZƵĂŶ�y�͘�;�ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ

ϭϱ͗ϱϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϭϱϬ� DĞƚŚŽĚŽůŽŐǇ�ĂŶĚ�ŝƐƐƵĞƐ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ƐĞůĞĐƟŽŶ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ 
/ǀĂŶŽǀĂ�d͘ �;K���ͲE��͕�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ��ŝǀŝƐŝŽŶ͕��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞͿ

ϭϲ͗ϱϬ� Zϭϱϭ� �ŵĞƌŝĐŝƵŵͲϮϰϭ�ŝŶƚĞŐƌĂů�ƌĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝŶ�ƚŚĞƌŵĂů�ĚŽŵĂŝŶ�ƵƐŝŶŐ���
� � ƚŚĞ�ŽƐĐŝůůĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ŝŶ�ƚŚĞ�ŵŝŶĞƌǀĞ�ƌĞĂĐƚŽƌ�

'ĞƐůŽƚ��͘�;���͕���E͕���Zͬ^W�ǆ͕��ĂĚĂƌĂĐŚĞ͕�^ƚ�WĂƵů�>Ğǌ��ƵƌĂŶĐĞ͕�&ƌĂŶĐĞͿ
ϭϳ͗ϭϬ� ZϭϱϮ� EĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ��/�>K�ĂŶĚ�:�&&Ͳϯ͘Ϯ�ŝŶ�/ƌŽŶ�� �
� � ďĞŶĐŚŵĂƌŬ�ĂƐƐĞŵďůŝĞƐ�

:ĂŶƐŬǇ��͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ͕�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�ZĞǌ͕��ǌĞĐŚ�ZĞƉƵďůŝĐͿ�
ϭϳ͗ϯϬ� Zϭϱϯ� /ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ƚŚŽƌŝƵŵ�ĂƐƐĞŵďůŝĞƐ�ǁŝƚŚ��Ͳd�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�

>ŝƵ�Z͘�;/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ŚĞŵŝƐƚƌǇ͕ ��ŚŝŶĂ��ĐĂĚĞŵǇ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ�WŚǇƐŝĐƐ͕�
Mianyang, R.P. China)

ϭϳ͗ϱϬ� Zϭϱϰ� sĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�hϮϯϴ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĞǆĐĂůŝďƵƌ�ĚĞĚŝĐĂƚĞĚ�� �
� � ĞǆƉĞƌŝŵĞŶƚ�

Leconte P. (CEA Cadarache, DER/SPRC/LEPh, Saint Paul Lez Durance, France)
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Programme in detail

Tuesday 13 September    14:00-18:10   Vives

sŝǀĞƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� dŚĞŽƌǇ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ͕�ŵŽĚĞůƐ�ĂŶĚ�ĐŽĚĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� dŚĞŽƌǇ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ͕�ŵŽĚĞůƐ�ĂŶĚ�ĐŽĚĞƐ�/

 Chair:  A. Ferrari, CERN, Meyrin, Switzerland

ϭϰ͗ϬϬ� /ϭϱϱ� ��ƚŚĞŽƌĞƟĐĂů�ƐƚƵĚǇ�ŽĨ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƐƵƌƌŽŐĂƚĞ�ƌĞĂĐƟŽŶƐ�
�ĂƌůƐŽŶ��͘s͘ �;/ŶƐƟƚƵƚŽ�dĞĐŶŽůſŐŝĐŽ�ĚĞ��ĞƌŽŶĄƵƟĐĂ͕�^ĆŽ�:ŽƐĠ�ĚŽƐ��ĂŵƉŽƐ�^W͕ ��ƌĂǌŝůͿ

ϭϰ͗ϯϬ� Zϭϱϲ� ^ŽŵĞ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ďǇ�ƵƐŝŶŐ�Ă�ƐĞŵŝͲŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ�� �
� � ƌĞůǇŝŶŐ�ŽŶ�ƚŚĞ��ŽŶƟŶƵƵŵ�ĚŝƐĐƌĞƟǌĞĚ�ĐŽƵƉůĞĚ�ĐŚĂŶŶĞůƐ�ĨŽƌŵĂůŝƐŵ�

�ŚĂƵ�,dW͘ �;��Dͬ�/&����͕��ƌƉĂũŽŶ͕�&ƌĂŶĐĞͿ
ϭϰ͗ϱϬ� Zϭϱϳ� dŚĞ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽƚŽŶ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂůƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�^ŬǇƌŵĞ�ŝŶƚĞƌĂĐƟŽŶ�

yƵ�z͘ �;�ŽůůĞŐĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ůĞĐƚƌŽŶŝĐ�^ĐŝĞŶĐĞ͕�^ŚĂŶǆŝ��ĂƚŽŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĂƚŽŶŐ͕�W͘ Z͘��ŚŝŶĂͿ
ϭϱ͗ϭϬ� Zϭϱϴ� DŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů�ďĂƐĞĚ�ŽŶ��ŝƌĂĐͲ�ƌƵĞĐŬŶĞƌͲ,ĂƌƚƌĞĞͲ&ŽĐŬ�ƚŚĞŽƌǇ�ĂŶĚ�ƚŚĞ�� �
� � ƌĞůĞǀĂŶƚ�ĐŽǀĂƌŝĂŶĐĞ�ĂŶĂůǇƐŝƐ�

yƵ�Z͘�;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ
ϭϱ͗ϯϬ� ^ϭϱϵ� dŚĞ�ƐƚƵĚǇ�ŽĨ�ƐƚƌƵĐƚƵƌĞ�ŝŶ�ϮϮϰͲϮϯϰ�dŚŽƌŝƵŵ�ŶƵĐůĞŝ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�/�D�

>ĞĞ�^z͘ �;�ŽŶŐͲ�Ƶŝ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕��ƵƐĂŶ͕�^ŽƵƚŚ�<ŽƌĞĂͿ
ϭϱ͗ϯϱ� ^ϭϲϬ� KƉƟĐĂů�ŵŽĚĞů�ǁŝƚŚ�ŵƵůƟƉůĞ�ďĂŶĚ�ĐŽƵƉůŝŶŐ�ƵƐŝŶŐ�Ă�ƐŽŌ�ƌŽƚĂƚŽƌ�ŵŽĚĞů�ĂŶĚ�ƚĂŬŝŶŐ�ĂĐĐŽƵŶƚ�ŽĨ�� �
� � ǀŽůƵŵĞ�ĐŽŶƐĞƌǀĂƟŽŶ�

DĂƌƚǇĂŶŽǀ��͘�;EƵĐůĞĂƌ��ǀĂůƵĂƟŽŶ�>Ăď͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ŶĞƌŐǇ�ĂŶĚ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�DŝŶƐŬ͕�
�ĞůĂƌƵƐͿ

ϭϱ͗ϰϬ� ^ϭϲϭ� EƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ďǇ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�
DŝŶĂƚŽ�&͘ �;:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶͿ

ϭϱ͗ϰϱ� ^ϭϲϮ� EŽŶͲůŽĐĂů�ŵŝĐƌŽƐĐŽƉŝĐ�ƉŽƚĞŶƟĂůƐ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƐĐĂƩĞƌŝŶŐ�ŽďƐĞƌǀĂďůĞƐ�ŽĨ�ŶƵĐůĞŽŶƐ�ŽŶ�� �
� � ĚĞĨŽƌŵĞĚ�ŶƵĐůĞŝ�

Nasri A. (CEA DAM, Arpajon, France)

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϭϲϯ� DŝĐƌŽƐĐŽƉŝĐ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĚŝƌĞĐƚ�ŶƵĐůĞŽŶ�ĞŵŝƐƐŝŽŶ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�Žī�ĞǀĞŶ�ĂŶĚ�ŽĚĚ�� �
� � ĂĐƟŶŝĚĞƐ�

Dupuis M. (CEA, DAM, DIF, France; 2 IPHC, Strasbourg, France)
ϭϲ͗ϱϬ� Zϭϲϰ� �ŽŵƉŽƵŶĚͲŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ƵŶƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ͗��ŽŶƐƚƌĂŝŶŝŶŐ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚ� �
� � ŝŶĚŝƌĞĐƚ�ĚĂƚĂ�ĂŶĚ�ƚŚĞŽƌǇ�

�ƐĐŚĞƌ�:�͘�;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�Ϳ
ϭϳ͗ϭϬ� Zϭϲϱ� ^ƚĂƚĞ�ĚĞŶƐŝƚǇ�ĨŽƌŵĂůŝƐŵ�ŽĨ�ƚŚĞ�/ǁĂŵŽƚŽͲ,ĂƌĂĚĂ�ŵŽĚĞů͗�Ă�ƐƵŝƚĂďůĞ�ƚŽŽů�ƚŽ�ƚƌĞĂƚ�ĐůƵƐƚĞƌ�ĞŵŝƐƐŝŽŶ��
� � ĨƌŽŵ�ŚĞĂǀǇͲŝŽŶ�ĐŽůůŝƐŝŽŶƐ�ǁŝƚŚ�ĂĐĐŽƵŶƚ�ĨŽƌ�ƐƉŝŶ�ǀĂƌŝĂďůĞƐ�

�ĢƚĄŬ��͘�;�ĞƉƚ͘�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�/ŶƐƚ͘�ŽĨ�WŚǇƐŝĐƐ�^�^͕��ƌĂƟƐůĂǀĂ͕�^ůŽǀĂŬŝĂͿ
ϭϳ͗ϯϬ� Zϭϲϲ� ZŽůĞ�ŽĨ�ĚŝīĞƌĞŶƚ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�ƌĂĚŝŝ�ƉĂƌĂŵĞƚĞƌŝǌĂƟŽŶƐ�ŽŶ�ƚŚĞ�ƚŚĞƌŵĂů�ĞƋƵŝůŝďƌŝƵŵ�ŝŶ�ŶƵĐůĞĂƌ�� �
� � ƌĞĂĐƟŽŶƐ�

^ĂŶŐĞĞƚĂ��͘�;^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�DĂƚĞƌŝĂůƐ�^ĐŝĞŶĐĞ͕�dŚĂƉĂƌ�hŶŝǀĞƌƐŝƚǇ͕ �WƵŶũĂď͕�/ŶĚŝĂͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Tuesday 13 September    08:30-18:10  Witte Roos

tŝƩĞ�ZŽŽƐ

^ĞƐƐŝŽŶ�dŝƚůĞ͗��WŽƐƚĞƌ�^ĞƐƐŝŽŶ

WŽƐƚĞƌ�ŶƵŵďĞƌ

WϬϬϭ� ^ϬϬϳ� EĞƵƚƌŽŶͲŵƵůƟƉůŝĐŝƚǇ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ĞŶŚĂŶĐĞĚ�ĮƐƐŝŽŶ�ŵŽĚĞůůŝŶŐ
WϬϬϮ� ^ϬϬϴ� �ŝŐŝƚĂů�ƐƉĞĐƚƌŽŵĞƚĞƌ�ĨŽƌ�ĮƐƐŝŽŶ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚ
WϬϬϯ� ^ϬϬϵ� DĞĂƐƵƌŝŶŐ�W&E^�Ăƚ�ƚŚĞ��ŚŝͲEƵ��ǆƉĞƌŝŵĞŶƚ
WϬϬϰ� ^ϬϭϬ� WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ĚĂƚĂ�ĨƌŽŵ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ĮƐƐŝŽŶͲĨƌĂŐŵĞŶƚ�

ĚĞͲĞǆĐŝƚĂƟŽŶ
WϬϬϲ� ^ϬϮϬ� WǇEũŽǇ�ϮϬϭϮ͗�Ă�ƐǇƐƚĞŵ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ƚŚĞ��Z�'KE�ůĂƫĐĞ�ĐŽĚĞ
WϬϬϳ� ^ϬϮϭ� �ĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ďĂƐĞĚ�ŽŶ�ZKKd
WϬϬϴ� ^ϬϮϮ� �ŶĐŽĚĞĚ�ƉŚǇƐŝĐƐ�ŬŶŽǁůĞĚŐĞ�ŝŶ�ĐŚĞĐŬŝŶŐ�ĐŽĚĞƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�Ăƚ�>ŽƐ��ůĂŵŽƐ
WϬϬϵ� ^ϬϮϯ� E:KzϮϭ͗�EĞǆƚ�ŐĞŶĞƌĂƟŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ĐĂƉĂďŝůŝƟĞƐ
WϬϭϬ� ^Ϭϯϭ� dŚĞ�Ϯϯϲh�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�ŶͺdK&���ZE�ĨĂĐŝůŝƚǇ
WϬϭϭ� ^ϬϯϮ� EĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�WƵͲϮϰϮ;Ŷ͕ŐͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�ŶͺdK&ͲĞĂƌϭ�ĨŽƌ�DKy�ĨƵĞůƐ
WϬϭϮ� ^Ϭϯϯ� �ǆƉĞƌŝŵĞŶƚĂů�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϮϯϳEƉ�ŝŶ�ǀĂƌŝĂďůĞ�ŶĞƵƚƌŽŶ�ĮĞůĚ�Ăƚ�

KURRI-LINAC
WϬϭϯ� ^Ϭϰϯ� EĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ϲϵ͕ϳϭ'Ă�ĂŶĚ�ϲϯ͕ϲϱ�Ƶ�Ăƚ�Ϯϱ�ĂŶĚ�ϵϬ�ŬĞs
WϬϭϰ� ^ϬϱϮ� �^W�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͗�ĨƵƚƵƌĞ�ĐĂƉĂďŝůŝƟĞƐ
WϬϭϱ� ^Ϭϱϯ� WƌĞůŝŵŝŶĂƌǇ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ƉůĂŶ�ŽĨ��ƵƌŽƉĞĂŶ�ƐƉĂůůĂƟŽŶ�ƐŽƵƌĐĞ
WϬϭϲ� ^Ϭϱϰ� ϵϮ͕ϵϰ�ŝƌĐŽŶŝƵŵ�ŝƌƌĂĚŝĂƟŽŶ�ĨŽƌ�ϭ�ŬĞs�Ͳ�ϭ�DĞs�ŶĞƵƚƌŽŶ�ŇƵǆ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ďǇ�ŵĞĂŶƐ�ŽĨ�;Ŷ͕�ŐĂŵŵĂͿ�

ƌĞĂĐƟŽŶ
WϬϭϳ� ^Ϭϱϱ� �ŶĂůǇƐŝƐ�ŽĨ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŝŶ�ƚŚĞ�<hZZ/Ͳ>/E���ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ĨĂĐŝůŝƚǇ
WϬϭϴ� ^Ϭϲϰ� dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĞǀĂůƵĂƟŽŶ�ĨƌĂŵĞǁŽƌŬ
WϬϭϵ� ^Ϭϲϱ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ůŝŐŚƚ�ǁĂƚĞƌ�Ăƚ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�

to generate S(alpha,beta)
WϬϮϬ� ^Ϭϲϲ� ^ƚƵĚǇ�ŽĨ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŽƌŐĂŶŝĐ�ƟƐƐƵĞ�ƚŚƌŽƵŐŚ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ
WϬϮϭ� ^Ϭϲϳ� dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĨŽƌ�>ŝ&�ĂŶĚ��Ğ&Ϯ
WϬϮϮ� ^Ϭϲϴ� �ŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝǆ�ĨŽƌ�ůŝŐŚƚ�ǁĂƚĞƌ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůĂǁ
WϬϮϯ� ^Ϭϳϳ� EĞǁ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŶĂƚͲ�ů;Ɖ͕ǆͿϳͲ�Ğ�ŶƵĐůĞĂƌ�ƉƌŽĐĞƐƐ͗�ŵŽŶŝƚŽƌŝŶŐ�ƉƌŽƚŽŶ�ďĞĂŵ�ĞŶĞƌŐǇ�ǀŝĂ�ƚŚĞ�

ϮϮͲEĂͬϳͲ�Ğ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĂƟŽ�ďĞƚǁĞĞŶ�ϰϱ�ĂŶĚ�ϮϬϬ�DĞs
WϬϮϰ� ^Ϭϴϰ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐĞůĞĐƚĞĚ�/Z�&&�ŵĂƚĞƌŝĂůƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�Ϯϯϱh�ĂŶĚ�ϮϱϮ�Ĩ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌĂ
WϬϮϱ� ^Ϭϴϱ� &ŝƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ�ŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ĚĞĐĂǇ�ŚĞĂƚ�ĞƐƟŵĂƟŽŶ�ŽĨ�Ă�ŶƵĐůĞĂƌ�ĨƵĞů
WϬϮϲ� ^Ϭϴϲ� sĂůŝĚĂƟŶŐ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĐŽĚĞƐ�ǁŝƚŚ�ŝŶƚĞŐƌĂů�ŶƵĐůĞĂƌ�ŽďƐĞƌǀĂďůĞƐ
WϬϮϳ� ^Ϭϴϳ� DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ŶƵĐůĞŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŝŶ�ƚŚĞ�'Ğs�ĞŶĞƌŐǇ�ƌĂŶŐĞ
WϬϮϴ� ^Ϭϴϴ� �ŝƐƐŝƉĂƟǀĞ�ĞīĞĐƚƐ�ŝŶ�ĮƐƐŝŽŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ŝŶ�ĐŽŵƉůĞƚĞ�ŬŝŶĞŵĂƟĐ�ŵĞĂƐƵƌĞŵĞŶƚƐ
WϬϮϵ� ^Ϭϵϴ� &ĂƐƚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ŽĨ��/�>K�ƚĞƐƚ�ĮůĞƐ
WϬϯϬ� ^Ϭϵϵ� hƐĞ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�Ă�ŶĞǁ�Ϯϯϱh�ĞǀĂůƵĂƟŽŶ
WϬϯϭ� ^ϭϬϬ� EĞǁ�Įƚ�ŽĨ�ŶĞƵƚƌŽŶ�ƚŚĞƌŵĂů�ĐŽŶƐƚĂŶƚƐ�ĨŽƌ�hͲϮϯϯ͕Ϯϯϱ͕WƵͲϮϯϵ͕Ϯϰϭ�ĂŶĚ��ĨͲϮϱϮ͗�ŵŝĐƌŽƐĐŽƉŝĐ�ǀƐ�

integral data



32

Programme in detail

WϬϯϮ� ^ϭϬϭ� WƌĞƉĂƌŝŶŐ�ĨŽƌ��E�&ͬ�Ͳs///
WϬϯϯ� ^ϭϭϭ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϵϵdĐ�ƵƐŝŶŐ��EEZ/�Ăƚ�:ͲW�Z�
WϬϯϰ� ^ϭϭϮ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŶĂƚƵƌĂů�ƐŝůǀĞƌ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĂŶŐĞ�ǁŝƚŚ�

ƚŚĞ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ
WϬϯϱ� ^ϭϭϯ� EĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽŶ�ϭϲK;Ŷ͕ĂůƉŚĂͿ�ƌĞĂĐƟŽŶ�Ăƚ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�;>�E^��Ϳ
WϬϯϲ� ^ϭϭϰ� �ƉƉůŝĐĂƟŽŶ�ŽĨ�ŵŽĚŝĮĞĚ�Z�&/d�ĐŽĚĞ�ĨŽƌ�:ͲW�Z�ͬD>&�ƚŽ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�

ŽŶ�ϭϱϱ͕ϭϱϳ'Ě
WϬϯϳ� ^ϭϮϱ� �ǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ĂůƉŚĂ�ƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ƉͲŶƵĐůĞŝ
WϬϯϴ� ^ϭϮϲ� �ƌŽƐƐ�ƐĞĐƟŽŶ�ĂŶĚ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƌĞĂĐƟŽŶ�ƌĂƚĞ�ŽĨ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ƌĞĂĐƟŽŶ�ŝŶ�ƉͲƉƌŽĐĞƐƐ͗�

ƐǇƐƚĞŵĂƟĐ�ĐĂůĐƵůĂƟŽŶ�ĂŶĚ�ĨƵƚƵƌĞ�ĞǆƉĞƌŝŵĞŶƚ�ďĂƐĞĚ�ŽŶ��>/ͲEW
WϬϯϵ� ^ϭϯϭ� �ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƚĞƐƚ�ŽĨ�Ă�ĐŽŵƉĂĐƚ�ŵƵůƟͲƉůĂƚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĨŽƌ�ƚŚĞ�ƐŝŵƵůƚĂŶĞŽƵƐ�

ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƵƌĂŶŝƵŵͲϮϯϯ�ĐĂƉƚƵƌĞ�ĂŶĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ
WϬϰϭ� ^ϭϯϯ� ^ĐĂůƉ�͗�ƐĐŝŶƟůůĂƟŶŐ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĨŽƌ�ĂůƉŚĂ�ƉĂƌƟĐůĞ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ
WϬϰϮ� ^ϭϯϰ� �ŝŐŝƚĂů�ƉƵůƐĞ�ƐŚĂƉĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶƚ�ƉƌŽŵƉƚͲƟŵŝŶŐ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶƐ�

ĨŽƌ�ƚŚĞ�h<�ŶĂƟŽŶĂů�ŶƵĐůĞĂƌ�ĂƌƌĂǇ
WϬϰϯ� ^ϭϯϱ� EĞƵƚƌŽŶͲŐĂŵŵĂ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ƵƐŝŶŐ�ŶŽŶͲŶĞŐĂƟǀĞ�ŵĂƚƌŝǆ�ĨĂĐƚŽƌŝǌĂƟŽŶ�ďůŝŶĚ�ƐŽƵƌĐĞƐ�ƐĞƉĂƌĂƟŽŶ�

algorithms
WϬϰϰ� ^ϭϰϱ� EĞǁ�ĨƵŶĐƟŽŶƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ŝŶ�ƚŚĞ�E���EƵĐůĞĂƌ��ĂƚĂ�^ĞŶƐŝƟǀŝƚǇ�dŽŽů�;E�Ă^dͿ
WϬϰϱ� ^ϭϰϲ� �ĞŶĐŚŵĂƌŬŝŶŐ�ŽĨ�,�h�ŵĞŶƚĂů�ĂŶŶƵůŝ�ĐƌŝƟĐĂů�ĂƐƐĞŵďůŝĞƐ�ǁŝƚŚ�ŝŶƚĞƌŶĂůůǇ�ƌĞŇĞĐƚĞĚ�ŐƌĂƉŚŝƚĞ�ĐǇůŝŶĚĞƌ�
WϬϰϲ� ^ϭϰϳ� �ǆĂŵŝŶĂƟŽŶ�ŽĨ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ŶŝŽďŝƵŵ�ĂŶĚ�ƐŝůŝĐŽŶ�ŝŶ�ŶĞƵƚƌŽŶ�

ƚƌĂŶƐŵŝƐƐŝŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ
WϬϰϳ� ^ϭϰϴ� /ŶƚĞŐƌĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�Ϯϯϱh;Ŷ͕Ŷ͛ͿϮϯϱŵh�ƌĞĂĐƟŽŶ�ŝŶ�Ă�ƉƵůƐĞĚ�ƌĞĂĐƚŽƌ
WϬϰϴ� ^ϭϰϵ� DĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ůĞĂŬĂŐĞ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�ƐůĂď�ƐĂŵƉůĞƐ�ŽĨ�ďĞƌǇůůŝƵŵ͕�ŐĂůůŝƵŵ�

and tungsten irradiated with 14.8 MeV neutrons
WϬϰϵ� ^ϭϱϵ� dŚĞ�ƐƚƵĚǇ�ŽĨ�ƐƚƌƵĐƚƵƌĞ�ŝŶ�ϮϮϰͲϮϯϰ�dŚŽƌŝƵŵ�ŶƵĐůĞŝ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�/�D
WϬϱϬ� ^ϭϲϬ� KƉƟĐĂů�ŵŽĚĞů�ǁŝƚŚ�ŵƵůƟƉůĞ�ďĂŶĚ�ĐŽƵƉůŝŶŐ�ƵƐŝŶŐ�Ă�ƐŽŌ�ƌŽƚĂƚŽƌ�ŵŽĚĞů�ĂŶĚ�ƚĂŬŝŶŐ�ĂĐĐŽƵŶƚ�ŽĨ�

ǀŽůƵŵĞ�ĐŽŶƐĞƌǀĂƟŽŶ
WϬϱϭ� ^ϭϲϭ� EƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ďǇ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů
WϬϱϮ� ^ϭϲϮ� EŽŶͲůŽĐĂů�ŵŝĐƌŽƐĐŽƉŝĐ�ƉŽƚĞŶƟĂůƐ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƐĐĂƩĞƌŝŶŐ�ŽďƐĞƌǀĂďůĞƐ�ŽĨ�ŶƵĐůĞŽŶƐ�ŽŶ�ĚĞĨŽƌŵĞĚ�

nuclei
Wϭϭϵ� ^ϰϭϰ� D�EWϲ�ƵƉĚĂƚĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�Ăƚ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐŝĞƐ
Wϭϰϳ� ^ϱϬϰ� ZĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĚǇƐƉƌŽƐŝƵŵ�ŝƐŽƚŽƉĞƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�

range 10 - 1000 eV
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Wednesday 14 September   08:30-12:20  Ambassadeur

�ŵďĂƐƐĂĚĞƵƌ

dŽƉŝĐ�ƚƌĂĐŬ͗�� &ŝƐƐŝŽŶ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŽďƐĞƌǀĂďůĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��WƌŽŵƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ

� �ŚĂŝƌ͗�� <͘�EŝƐŚŝŽ͕��ĚǀĂŶĐĞĚ�^ĐŝĞŶĐĞ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶ

Ϭϴ͗ϯϬ� /ϭϲϴ� WƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĮƐƐŝŽŶ�ŝŶĚƵĐĞĚ�ǁŝƚŚ�ĨĂƐƚ�ĚŝƌĞĐƟŽŶĂů�ŶĞƵƚƌŽŶƐ�
tŝůƐŽŶ�:͘E͘�;/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ�Ě͛KƌƐĂǇ͕ �KƌƐĂǇ�ĐĞĚĞǆ͕�&ƌĂŶĐĞͿ

Ϭϵ͗ϬϬ� Zϭϲϵ� WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂ�ƌĂǇ�ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ƚŚĞ�;Ě͕ƉͿͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�Ϯϯϯh�
Rose SJ. (University of Oslo, department of physics, Oslo, Norway)

Ϭϵ͗ϮϬ� ZϭϳϬ� �ŽƌƌĞůĂƟŽŶƐ�ŝŶ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇƐ�ĨƌŽŵ��ĨͲϮϱϮ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ
Marcath MJ. (University of Michigan, Ann Arbor, Michigan, USA)

Ϭϵ͗ϰϬ� Zϭϳϭ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂ�ƌĂǇƐ�ĨƌŽŵ�hƌĂŶŝƵŵͲϮϯϱ�ƵƐŝŶŐ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ĨŽƌ�ĞǆŽƟĐ�� �
� � ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�Ăƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ĨĂĐŝůŝƚǇ���ZE�

tƌŝŐŚƚ�d͘ �;hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĂŶĐŚĞƐƚĞƌ͕ �DĂŶĐŚĞƐƚĞƌ͕ �h͘<͘Ϳ
ϭϬ͗ϬϬ� ^ϭϳϮ� EĞƵƚƌŽŶͲŶĞƵƚƌŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶͲƉŚŽƚŽŶ�ĐŽƌƌĞůĂƟŽŶƐ�ǁŝƚŚ�&Z�z��

sŽŐƚ�Z͘�;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^��ĂŶĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ�
at Davis, Davis, CA, USA)

ϭϬ͗Ϭϱ� ^ϭϳϯ� dŚĞŽƌĞƟĐĂů�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ŽďƐĞƌǀĂďůĞƐ�ŝŶ�ƚŚĞ�ƐǇŵŵĞƚƌŝĐ�ŵĂƐƐ�ƌĞŐŝŽŶ�ĨŽƌ�� �
� � ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶƐ�ŽĨ�Ϯϯϯh�ĂŶĚ�ϮϰϭWƵ�

Serot O. (CEA, DEN, DER, SPRC, LEPh, Cadarache center, Saint Paul lez Durance, France)
ϭϬ͗ϭϬ� ^ϭϳϰ� dŽƚĂů�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĮƐƐŝŽŶ�

tƵ��z͘ �;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�Ϳ
ϭϬ͗ϭϱ� ^ϭϳϱ� WƌĞĐŝƐŝŽŶ�ƌĞƋƵŝƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ ŶŽŶĚĞƐƚƌƵĐƟǀĞ�ĂƐƐĂǇ�ƚĞĐŚŶŝƋƵĞ�

<ŝŵƵƌĂ�Z͘�;dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶͿ

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϭϳϲ� WƌŽŵƉƚ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĮƐƐŝŽŶ�Ͳ�ŶĞǁƐ�ŽŶ�ƐǇƐƚĞŵĂƟĐƐ�ĂŶĚ�ƉƌĞĚŝĐƟŽŶƐ�ĨŽƌ�ĮƐƐŝŽŶ�ŝŶĚƵĐĞĚ�ďǇ��
� � ĨĂƐƚ�ŶĞƵƚƌŽŶƐ�

KďĞƌƐƚĞĚƚ��͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�;/&/EͲ,,Ϳ͕�
�ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂͿ

ϭϭ͗ϮϬ� Zϭϳϳ� EĞǁ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂů�ĚĂƚĂ�ĨƌŽŵ�ϮϯϵWƵ;ŶƚŚ͕ĨͿ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�Ă�ŚŝŐŚ�ƉƌŝŽƌŝƚǇ�� �
� � ƌĞƋƵĞƐƚ�ĨƌŽŵ�K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�

'ĂƚĞƌĂ��͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚͲZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�
DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ�ĂŶĚ�'ŚĞŶƚ�hŶŝǀĞƌƐŝƚǇ͕ �'ŚĞŶƚ͕��ĞůŐŝƵŵͿ

ϭϭ͗ϰϬ� Zϭϳϴ� &ŝƌƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂ�ŝŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ  
�ĠůŝĞƌ�'͘�;���ͬ��Dͬ�/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞͿ

ϭϮ͗ϬϬ� Zϭϳϵ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŚŝŐŚͲĞŶĞƌŐǇ�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇƐ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�hͲϮϯϱ
DĂŬŝŝ�,͘�;:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ͕�dŽŬĂŝ͕�:ĂƉĂŶͿ
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Programme in detail

Wednesday 14 September   08:30-12:20   Beethoven

�ĞĞƚŚŽǀĞŶ

dŽƉŝĐ�ƚƌĂĐŬ͗��ǀĂůƵĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��ǀĂůƵĂƟŽŶ�//

 Chair:  C. De Saint Jean, CEN Cadarache, Saint Paul Lez Durance, France

Ϭϴ͗ϯϬ� /ϭϴϬ� ^ƚĂƚƵƐ�ŽĨ�ƚŚĞ�:�E�>�WƌŽũĞĐƚ�
/ǁĂŵŽƚŽ�K͘�;�ĂƚĂ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝͲŵƵƌĂ͕�:ĂƉĂŶͿ

Ϭϵ͗ϬϬ� Zϭϴϭ� ��ŶĞǁ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ƐƚĂŶĚĂƌĚƐ�
�ĂƌůƐŽŶ���͘�;EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�^ƚĂŶĚĂƌĚƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �'ĂŝƚŚĞƌƐďƵƌŐ͕�D�͕�h^�Ϳ

Ϭϵ͗ϮϬ� ZϭϴϮ� KŶ�ƚŚĞ�ƐĞĂƌĐŚ�ĨŽƌ�Ă�;Ŷ͕ĨͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĞĨĞƌĞŶĐĞ�Ăƚ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐŝĞƐ
�ƵƌĂŶ�/͘�;hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶͿ

Ϭϵ͗ϰϬ� Zϭϴϯ� �Ŷ�ĂŶĂůǇƟĐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƉƌŽďĂďŝůŝƚǇ�ƚĂďůĞƐ�ĨŽƌ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ
�ƌŽǁŶ���͘�;�ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �Ez͕ �h^�Ϳ

ϭϬ͗ϬϬ� ^ϱϬϯ� /ŶƚĞƌͲĐŽŵƉĂƌŝƐŽŶ�ŽĨ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ŵŽĚĞů�ĐŽĚĞƐ�ƚŽǁĂƌĚ�ďĞƩĞƌ�ĂĐƟŶŝĚĞ�ĞǀĂůƵĂƟŽŶƐ
<ĂǁĂŶŽ�d͘ �;>�E>͕�>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�Ϳ

ϭϬ͗Ϭϱ� ^ϭϴϱ� �ǀĂůƵĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ƚŽƚĂů�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�dĐͲϵϵ�ŝŶ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�� �
  region 

Iwamoto N. (Nuclear Data Center, Nuclear Science and Engineering Center, Japan Atomic Energy 
�ŐĞŶĐǇ͕ �dŽŬĂŝ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶͿ

ϭϬ͗ϭϬ� ^ϭϴϲ� /ŵƉƌŽǀŝŶŐ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ǁŝƚŚ�d�>z^�
�ǌǇƐŝƵŬ�E͘�;EZ'͕�WĞƩĞŶ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐͿ�

ϭϬ͗ϭϱ� ^ϭϴϳ� hƉĚĂƚĞĚ�ĂŶĚ�ƌĞǀŝƐĞĚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŶнϮϯϲ͕ϮϯϴEƉ�
�ŚĞŶ�'͘�;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ

ϭϬ͗ϮϬ� ^ϭϴϴ� �ŽŵƉĂƌŝƐŽŶ�ĞǀĂůƵĂƟŽŶ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϮϱϬ�Ĩ�
AbuSaleem K. (Jordan Atomic Energy Commission and Department of the University of Jordan, 
Amman, Jordan)

ϭϬ͗Ϯϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϭϴϵ� dŚĞ�d�E�>�ůŝďƌĂƌǇ͗�ŚŽƉĞ͕�ƌĞĂůŝƚǇ�ĂŶĚ�ĨƵƚƵƌĞ�
ZŽĐŚŵĂŶ��͘�;ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�^ǇƐƚĞŵƐ��ĞŚĂǀŝŽƵƌ�>ĂďŽƌĂƚŽƌǇ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�
Switzerland)

ϭϭ͗ϮϬ� ZϭϵϬ� d�>z^ͬd�E�>ͲϮϬϭϰ�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ƉƌŽĐĞƐƐĞƐ͗�ŽƵƚĐŽŵĞƐ�ĂŶĚ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�
&ůĞŵŝŶŐ�D͘�;h<��ƚŽŵŝĐ��ŶĞƌŐǇ��ƵƚŚŽƌŝƚǇ͕ ��ďŝŶŐĚŽŶ͕�KǆŽŶ͕�h<Ϳ

ϭϭ͗ϰϬ� Zϭϵϭ� �ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ŚǇďƌŝĚ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�,�E�>�ĨŽƌ�ĂĚǀĂŶĐĞĚ�� �
� � ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƐǇƐƚĞŵƐ�

�ŽƵ�:͘�;/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�^ĂĨĞƚǇ�dĞĐŚŶŽůŽŐǇ͕ ��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�,ĞĨĞŝ͕��ŶŚƵŝ͕�
P.R.China)

ϭϮ͗ϬϬ� ZϭϵϮ� EƵĐůĞĂƌ�ĚĂƚĂ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂŶĚ��W/�ĨŽƌ�ƚŚĞ�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌŵĂƚ�ĚĞĮŶĞĚ�ďǇ tW���ƐƵďŐƌŽƵƉ�ϯϴ�
�ĞĐŬ��Z͘�;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�Ϳ
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Wednesday 14 September   08:30-12:20   Mozart

Mozart

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�&ĂƐƚ�ŶĞƵƚƌŽŶƐ�/

� �ŚĂŝƌ͗�� �͘��ŽƌĐĞĂ͕��&E͕�/&/EͲ,,͕�DĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ

Ϭϴ͗ϯϬ� /ϭϵϯ� �ĐƟǀĂƟŽŶ�ĂŶĚ��D^�ĨŽƌ�ƐƚƵĚǇŝŶŐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ϮϯϮdŚ�ĂŶĚ�Ϯϯϱ͕Ϯϯϴh�ŝŶ�ƚŚĞ�ŬĞs��
� � ƚŽ�DĞs�ĞŶĞƌŐǇ�ƌĂŶŐĞ�

tĂůůŶĞƌ��͘�;�ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĂŶďĞƌƌĂ͕��ƵƐƚƌĂůŝĂͿ
Ϭϵ͗ϬϬ� Zϭϵϰ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ϴϵz;Ŷ͕ϮŶͿϴϴz�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ��t�͛Ɛ��^W�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�

�ƵŶĐĞ�D͘�;ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ�'ƌŽƵƉ͕��t�͕��ůĚĞƌŵĂƐƚŽŶ͕�h<Ϳ
Ϭϵ͗ϮϬ� Zϭϵϱ� WƌĞůŝŵŝŶĂƌǇ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ϯϵ<;Ŷ͕ƉͿϯϵ�ƌ�ŝŶĚƵĐĞĚ�ďǇ��ͲŶĞƵƚƌŽŶƐ

�ŚĂŶŐůŝŶ�>͘�;^ĐŚŽŽů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �>ĂŶǌŚŽƵ�hŶŝǀĞƌƐŝƚǇ͕ �>ĂŶǌŚŽƵ�͕�Z͘W͘�ŚŝŶĂ�
ĂŶĚ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�^ƉĞĐŝĂů�&ƵŶĐƟŽŶ�DĂƚĞƌŝĂůƐ�ĂŶĚ�^ƚƌƵĐƚƵƌĞ��ĞƐŝŐŶ͕�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕�
R.P.China)

Ϭϵ͗ϰϬ� Zϭϵϲ� dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨƵŶĐƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ZŚĞŶŝƵŵ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�
ϭϯ͘Ϭ�Ͳϭϵ͘ϱ�DĞs�
KďĞƌƐƚĞĚƚ�^͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�
DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵͿ

ϭϬ͗ϬϬ� ^ϭϵϳ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ϲ>ŝ;Ŷ͕_Ϳƚ�ƐƚĂŶĚĂƌĚ�ĐƌŽƐƐͲƐĞĐƟŽŶ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ 
Jansson K. (Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden)

ϭϬ͗Ϭϱ� ^ϭϵϴ� �ƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ϭϵϳ�Ƶ�;Ŷ͕ϮŶͿ�ϭϵϳ�ƵŐнŵϭ͕ŵϮ�ƌĞĂĐƟŽŶ�
<ĂůĂŵĂƌĂ��͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕��ƚŚĞŶƐ͕�'ƌĞĞĐĞͿ

ϭϬ͗ϭϬ� ^ϭϵϵ� �ƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�ϭϰϰ^ŵ;Ŷ͕_ͿϭϰϭEĚ�ĂŶĚ�ϲϲ�Ŷ;Ŷ͕_ͿϲϯEŝ�ƌĞĂĐƟŽŶƐ�Ăƚ�ϰ͘Ϭ͕�ϱ͘Ϭ�ĂŶĚ�ϲ͘Ϭ�DĞs���
'ůĞĚĞŶŽǀ�z͘ �;&ƌĂŶŬ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�
Russia)

ϭϬ͗ϭϱ� ^ϮϬϬ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŽŶ�ϳϬ�ŝŶĐ��
WĂĐŚƵĂƵ�Z͘�;DŝǌŽƌĂŵ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�dĂŶŚƌŝů͕�/ŶĚŝĂͿ

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϮϬϭ� ZĞĐĞŶƚ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ďĂĐŬŐƌŽƵŶĚ��
� � ĞƐƟŵĂƚĞƐ�ŝŶ�ŶĞƵƚƌŝŶŽͲůĞƐƐ�ĚŽƵďůĞͲďĞƚĂ�ĚĞĐĂǇ�ƐĞĂƌĐŚĞƐ�

dŽƌŶŽǁ�t͘�;�ƵŬĞ�hŶŝǀĞƌƐŝƚǇ�ĂŶĚ�dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ͕ ��ƵƌŚĂŵ͕�h^�Ϳ
ϭϭ͗ϮϬ� ZϮϬϮ� ϭϬ�;Ŷ͕_ϬͿ�ĂŶĚ�ϭϬ�;Ŷ͕_ϭͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ƵƉ�ƚŽ�ϯ�DĞs�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶƐ

,ĂŵďƐĐŚ�&͘ Ͳ:͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ
DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵͿ

ϭϭ͗ϰϬ� ZϮϬϯ� ^ƚƵĚǇ�ŽĨ�;Ŷ͕ϮŶͿ�ƌĞĂĐƟŽŶ�ŽŶ�ϭϵϭ͕ϭϵϯ/ƌ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ŝƐŽŵĞƌŝĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĂƟŽƐ
sůĂƐƚŽƵ�Z͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕�'ƌĞĞĐĞͿ

ϭϮ͗ϬϬ� ZϮϬϰ� /ŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ϳ>ŝ�ĂŶĚ�ϲϯ͕ϲϱ�Ƶ 
EǇŵĂŶ�D͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�
DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵͿ
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Programme in detail

Wednesday 14 September   08:30-12:20   Strauss

^ƚƌĂƵƐƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗���^�ĂŶĚ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ

�ŚĂŝƌ͗�� �͘�ZŽŵĂŶŽ͕�EƵĐůĞĂƌ�^ĞĐƵƌŝƚǇ�ĂŶĚ�/ƐŽƚŽƉĞ�dĞĐŚŶŽůŽŐǇ��ŝǀŝƐŝŽŶ͕�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�
Laboratory, Oak Ridge, USA

Ϭϴ͗ϯϬ� /ϮϬϱ� /ŵƉĂĐƚ�ŽĨ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĂŶĚ�ŚŝŐŚͲĞŶĞƌŐǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�ƚŚĞ�ŶĞƵƚƌŽŶŝĐ�ƐĂĨĞƚǇƉĂƌĂŵĞƚĞƌƐ�ŽĨ�� �
� � DzZZ,��ĂĐĐĞůĞƌĂƚŽƌ�ĚƌŝǀĞŶ�ƐǇƐƚĞŵ�

^ƚĂŶŬŽǀƐŬŝǇ��͘�;^�<ͻ��E͕�/ŶƐƟƚƵƚĞ�ĨŽƌ��ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ͕�DŽů͕��ĞůŐŝƵŵͿ
Ϭϵ͗ϬϬ� ZϮϬϲ� EƵĐůĞĂƌ�ĚĂƚĂ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĐŽŵƉĂƌŝƐŽŶ�ĨŽƌ�DzZZ,��� � �
� � ƌĞůĞǀĂŶƚ�ƋƵĂŶƟƟĞƐ�

Romojaro P. (Energy Engineering Department, Universidad Politécnica de Madrid, Madrid, Spain)
Ϭϵ͗ϮϬ� ZϮϬϳ� �ĞĐĂǇ�ŚĞĂƚ�ƵŶĐĞƌƚĂŝŶƚǇ�ƋƵĂŶƟĮĐĂƟŽŶ�ŽĨ�DzZZ,��

&ŝŽƌŝƚŽ�>͘�;^�<Ͳ��E͕�DŽů͕��ĞůŐŝƵŵ�ĂŶĚ�h>�͕�hŶŝǀĞƌƐŝƚĠ�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵͿ
Ϭϵ͗ϰϬ� ZϮϬϴ� KŶ�ƉƌĞĚŝĐƟŽŶ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŶĞƵƚƌŽŶŝĐƐ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌͲĚƌŝǀĞŶ�ƐƵďͲĐƌŝƟĐĂů�ƐǇƐƚĞŵ�

Chiba G. (Hokkaido Universy, Faculty of Engineering, Sapporo, Japan)
ϭϬ͗ϬϬ� ^ϮϬϵ� dŚĞ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĨŽƌ���^�ŝŶ��ŚŝŶĂ�

,ĂŶ�z͘ �;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ �Z͘W͘�ŚŝŶĂͿ
ϭϬ͗Ϭϱ� ^ϮϭϬ� �ŽŵƉĂƌĂƟǀĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞ�ŵĞƚŚŽĚƐ�ƚŽ�ĐŽŶƚƌŽů�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ůĂƌŐĞ�� �
� � ĐŽŶƚĂŝŶĞƌƐ

^ŬůǇĂƌŽǀ��^͘�;�ůůͲZƵƐƐŝĂ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ŽĨ��ƵƚŽŵĂƟĐƐ�;sE//�Ϳ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂͿ
ϭϬ͗ϭϬ� ^Ϯϭϭ� �ƌŽƐƐͲƐĞĐƟŽŶƐ�ĨƌŽŵ�ĚĞƵƚĞƌŽŶ�ŝƌƌĂĚŝĂƟŽŶ�ŽĨ�ƚŚŝŶ�ƚŚŽƌŝƵŵ�ƚĂƌŐĞƚ�Ăƚ�ĞŶĞƌŐǇ�ϳ�'Ğs

sĞƐƉĂůĞĐ�Z͘�;:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ�ĂŶĚ��ǌĞĐŚ�dĞĐŚŶŝĐĂů�
University, Prague, Czech Republic)

ϭϬ͗ϭϱ� ^ϮϭϮ� tŽƌŬ�ƉůĂŶ�ĨŽƌ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ���Zt/EϮ͘ϯ�ĚĞƉůĞƚĞĚ�ŵĂƚĞƌŝĂů�ďĂůĂŶĐĞ�ĐĂůĐƵůĂƟŽŶ�ĐŽŶĐĞƌŶŝŶŐ�� �
� � ƐŽŵĞ�ŝŵƉŽƌƚĂŶƚ�ŝƐŽƚŽƉĞƐ�ĨŽƌ�ĨƵĞů�ĐǇĐůĞ�

Noguere G. (CEA, DEN, DER, SPRC, Cadarache, Saint-Paul-Lez-Durance, France)

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϯϭϯ� ^ǇƐƚĞŵĂƟĐ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŝŶ�ϭϯϲyĞ�ŽŶ�ƉƌŽƚŽŶ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ�
WĂƌĂĚĞůĂ��͘�;hŶŝǀĞƌƐŝĚĂĚĞ�ĚĞ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶͿ

ϭϭ͗ϮϬ� ZϮϭϰ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ��ů;Ɖ͕ǆͿ�ĞͲϳ͕��ů;Ɖ͕ǆͿEĂͲϮϮ͕�Ϯϰ͕��;Ɖ͕ǆͿdн,ĞͲϯ�ĂŶĚ��;Ɖ͕ǆͿ,ĞͲϰ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�� �
� � ϯͲ'Ğs�ƉƌŽƚŽŶ�

DĞŝŐŽ�^͘�;:���ͬ:ͲW�Z�͕�dŽŬĂŝ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶͿ
ϭϭ͗ϰϬ� ZϮϭϱ� ^ƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶ�ƐƚƵĚǇ�ĨŽƌ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ŝŶ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ͗�ĐƌŽƐƐ�ƐĞĐƟŽŶ�

ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ϭϯϳ�Ɛ͕�ϵϬ^ƌ͕ �ĂŶĚ�ϭϬϳWĚ�ŽŶ�ƉƌŽƚŽŶ�ĂŶĚ�ĚĞƵƚĞƌŽŶ�Ăƚ�ĚŝīĞƌĞŶƚ�ƌĞĂĐƟŽŶ�ĞŶĞƌŐǇ
Wang H. (RIKEN Nishina Center, Wako, Saitama, Japan)

ϭϮ͗ϬϬ� ZϮϭϲ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ϰϯϬͲDĞsͬƵ�ĐĂƌďŽŶ͕�ŶŝƚƌŽŐĞŶ�ĂŶĚ�ŽǆǇŐĞŶ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�� �
� � ƐĞĐƟŽŶƐ�ĨŽƌ�ĐĂƌďŽŶ�

^ŚŝŐǇŽ�E͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƉƉůŝĞĚ�YƵĂŶƚƵŵ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�<ǇƵƐŚƵ�hŶŝǀĞƌƐŝƚǇ͕ �
Fukuoka, Japan)
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Wednesday 14 September   08:30-12:20   Morus

DŽƌƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�///

�ŚĂŝƌ͗�� y͘�>ĞĚŽƵǆ͕�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ

Ϭϴ͗ϯϬ� /Ϯϭϳ� dŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ͗�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ĨŽƌ�ĐŚĂůůĞŶŐŝŶŐ�ĨƵƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Ăƚ���ZE
�ŚŝĂǀĞƌŝ��͘�;�ĞƉĂƌƚŵĞŶƚ��Eͬ^d/͕���ZE͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚͿ

Ϭϵ͗ϬϬ� ZϮϭϴ� EĞǁ�ĚĞƵƚĞƌŝƵŵͲĚĞƵƚĞƌŝƵŵ�;�Ͳ�Ϳ�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ŵĞĚŝĐĂů͕�ŝŶĚƵƐƚƌǇ�ĂŶĚ�ŚŽŵĞ��
� � ůĂŶĚ�ƐĞĐƵƌŝƚǇ�ĂƉƉůŝĐĂƟŽŶ�

�ĞƌŐĂŽƵ�<͘�;EĂƟŽŶĂů��ĞŶƚĞƌ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ͘�dĞĐŚŶŽƉŽůĞ�^ŝĚŝ�dŚĂďĞƚ͕�
dƵŶŝƐŝĂͿ

Ϭϵ͗ϮϬ� ZϮϭϵ� �ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĐŽŵƉĂĐƚ�ĂĐĐĞůĞƌĂƚŽƌ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�
>ĞƚŽƵƌŶĞĂƵ��͘�;/ƌĨƵ͕��Z&͕ �����^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ

Ϭϵ͗ϰϬ� ZϮϮϬ� �ŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ŽĨ�ƚŚĞ�ŶͺdK&���ZϮ�ŶĞƵƚƌŽŶ�ďĞĂŵ�
�ŚĞŶ�z,͘�;/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ͕�/EϮWϯͲ�EZ^͕�KƌƐĂǇ͕ �&ƌĂŶĐĞ�ĂŶĚ�hŶŝǀĞƌƐŝƚĠ�WĂƌŝƐͲ^ƵĚ͕�
Université Paris-Saclay Orsay, France)

ϭϬ͗ϬϬ� ZϮϮϭ� KŶ�ƚŚĞ�ƉŽƐƐŝďůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�D�^hZ���ƌĞĂĐƚŽƌ�ĂƐ�Ă�ŇĞǆŝďůĞ͕�ŚŝŐŚͲŝŶƚĞŶƐŝƚǇ͕�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ďĞĂŵ�� �
� � ĨĂĐŝůŝƚǇ�

�ŝŽŶŝ�>͘�;�ŝǆͲDĂƌƐĞŝůůĞ�hŶŝǀĞƌƐŝƚǇ͕ �/ŶƐƟƚƵƚ�&ƌĞƐŶĞů͕�DĂƌƐĞŝůůĞ͕�&ƌĂŶĐĞͿ
ϭϬ͗ϮϬ� ^ϮϮϮ� DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŶͺdK&�ůĞĂĚ�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�ǁŝƚŚ�ƚŚĞ�'ĞĂŶƚϰ�ƚŽŽůŬŝƚ͗�Ă��� �
� � ďĞŶĐŚŵĂƌŬ�ƐƚƵĚǇ�

Lerendegui-Marco J. (Universidad de Sevilla, Dep. of Atomic, Molecular and Nuclear Physics, 
Seville, Spain)

ϭϬ͗Ϯϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϮϮϯ� tŚŝƚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ĂŶĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉůĂƞŽƌŵ�Ăƚ��^E^�
dĂŶŐ�:z͘ �;/ŶƐƟƚƵƚĞ�ŽĨ�,ŝŐŚ��ŶĞƌŐǇ�WŚǇƐŝĐƐ͕���^͕��ŽŶŐŐƵĂŶ��ƌĂŶĐŚ͕��ŽŶŐŐƵĂŶ͕�'ƵĂŶŐĚŽŶŐ͕��ŚŝŶĂͿ

ϭϭ͗ϮϬ� ZϮϮϰ� ƉнƚŚŝŶ�ϵ�Ğ�ĂƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶƐ��
EŽǀĂŬ�:͘�;EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ͕�ZĞǌ͕��ǌĞĐŚ�ZĞƉƵďůŝĐͿ

ϭϭ͗ϰϬ� ZϮϮϱ� WƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ƚĞƐƚ�ĨĂĐŝůŝƟĞƐ�Ăƚ�ϭ�'Ğs�ƐǇŶĐŚƌŽĐǇĐůŽƚƌŽŶ�ŽĨ�WEW/�ĨŽƌ�ƌĂĚŝĂƟŽŶ�ƌĞƐŝƐƚĂŶĐĞ�� �
� � ƚĞƐƟŶŐ�ŽĨ�ĂǀŝŽŶŝĐ�ĂŶĚ�ƐƉĂĐĞ�ĞůĞĐƚƌŽŶŝĐƐ�

sŽƌŽďǇĞǀ��^͘�;�͘W͘ �<ŽŶƐƚĂŶƟŶŽǀ�WĞƚĞƌƐďƵƌŐ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ�ŽĨ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�
͞<ƵƌĐŚĂƚŽǀ�/ŶƐƟƚƵƚĞ͕͟ �'ĂƚĐŚŝŶĂ͕�ZƵƐƐŝĂͿ

ϭϮ͗ϬϬ� ZϮϮϲ� �ƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƌĞƐŝĚƵĞƐ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƉƌŽƚŽŶͲ�ĂŶĚ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ
ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ�ŽŶ�ϵϯ�ƌ�Ăƚ�ϭϬϬ�DĞsͬƵ�ƵƐŝŶŐ�ƚŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ŵĞƚŚŽĚ
Kawase S. (Faculty of Engineering Sciences, Kyushu University, Kasuga, Japan)
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Programme in detail

Wednesday 13 September   08:30-12:20   Erasmus

�ƌĂƐŵƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� /ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͕�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� /ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͕�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�//

�ŚĂŝƌ͗�� �͘�/ǀĂŶŽǀ͕ �^�'͕�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĞ�EƵĐůĠĂŝƌĞ͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�
France

Ϭϴ͗ϯϬ� /ϮϮϳ� EĞǁ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ĨĞĞĚďĂĐŬ�ĨƌŽŵ�ŶƵĐůĞĂƌ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĂĚũƵƐƚŵĞŶƚ�ĨŽƌ�� �
� � ĞīĞĐƟǀĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�

WĂůŵŝŽƫ�'͘�;/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �/ĚĂŚŽ�&ĂůůƐ͕�h^�Ϳ
Ϭϵ͗ϬϬ� ZϮϮϵ� �ĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽŶ�DKE<ϭϬ�ĂŶĚ�t/D^ϭϬ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ�

tĂƌĞ�d�͘�;ZĞĂĐƚŽƌ�^ĞƌǀŝĐĞƐ͕��ŵĞĐ�&ŽƐƚĞƌ�tŚĞĞůĞƌ͕ ��ŽƌĐŚĞƐƚĞƌ͕ �h<Ϳ
Ϭϵ͗ϮϬ� ZϮϯϬ� sĂůŝĚĂƟŽŶ�ŽĨ�ƚƵŶŐƐƚĞŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ƵƉ�ƚŽ�ϭϬϬ�ŬĞǀ

WŝŐŶŝ�Dd͘ �;KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �h^�Ϳ
Ϭϵ͗ϰϬ� ^Ϯϯϭ� /ŵƉĂĐƚ�ŽĨ�ŝŵƉůŝĐŝƚ�ĞīĞĐƚƐ�ŽŶ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�ƐĞŶƐŝƟǀŝƟĞƐ�ŽĨ�ƚŚĞ��ŽƉƉůĞƌ�ĐŽĞĸĐŝĞŶƚ�ŽĨ�Ă�>tZ���
� � ƉŝŶ�ĐĞůů�

>ĞƌĂǇ�K͘�;WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚͿ
Ϭϵ͗ϰϱ� ^ϮϯϮ� ��ƐƚƌĞƐƐ�ƚĞƐƚ�ŽŶ�Ϯϯϱh;Ŷ͕�ĨͿ�ŝŶ�ĂĚũƵƐƚŵĞŶƚ�ǁŝƚŚ�,�/�ĂŶĚ�,D/�ďĞŶĐŚŵĂƌŬƐ�

tƵ�,͘�;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ĞŝũŝŶŐ͕�Z͘W͘�ŚŝŶĂͿ
Ϭϵ͗ϱϬ� ^ϱϬϭ� dĞƐƟŶŐ�ŽĨ�ƚŚĞ����EͲZ&�ŵƵůƟŐƌŽƵƉ�ĚĂƚĂ�ůŝďƌĂƌǇ�ŝŶ�ƉŚŽƚŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐĂůĐƵůĂƟŽŶƐ

<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ
Ϭϵ͗ϱϱ� ZϮϮϴ� /ŵƉĂĐƚ�ŽĨ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ƵƌĂŶŝƵŵ�Ϯϯϱ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�ŽŶ�

ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞ��&^Ͳϳϵ�ĐƌŝƟĐĂů�ĂƐƐĞŵďůŝĞƐ�
<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ

ϭϬ͗ϬϬ� ^ϱϬϮ� sĞƌŝĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂďĂƐĞƐ��y&KZ�ĂŶĚ��E�&
Cabellos O. (NEA, OECD, Paris, France)

ϭϬ͗Ϭϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϯϯϯ� �ĞŶĐŚŵĂƌŬŝŶŐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ĂĐƟǀŝƟĞƐ�ǁŝƚŚŝŶ�:�&&�ƉƌŽũĞĐƚ�
Cabellos O. (NEA, OECD, Paris, France)

ϭϭ͗ϮϬ� ZϮϯϰ� �ŶĂůǇƐĞƐ�ŽĨ�ĐƌŝƟĐĂůŝƚǇ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�ďĞƌǇůůŝƵŵ�ƌĞŇĞĐƚŽƌ�
,Ƶ��͘�;/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�Z͘W͘�ŚŝŶĂͿ

ϭϭ͗ϰϬ� ZϮϯϱ� WůƵƚŽŶŝƵŵ�ĞīĞĐƚ�ŝŶ�ĨƵĞů�ďƵŶĚůĞƐ�ŽĨ�ƉƌĞƐƐƵƌĞͲƚƵďĞ�ŚĞĂǀǇ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌƐ�
Roubtsov D. (Canadian Nuclear Laboratories, Chalk River, ON, Canada)

ϭϮ͗ϬϬ� ZϮϯϲ� �ŶĂůǇƐŝƐ�ŽĨ��ͬ��ƌĞƐƵůƚƐ�ŽĨ�ĮƐƐŝŽŶ�ƌĂƚĞ�ƌĂƟŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƐĞǀĞƌĂů�ĨĂƐƚ�ůĞĂĚ�s�Eh^Ͳ&�ĐŽƌĞƐ�
<ŽĐŚĞƚŬŽǀ��͘�;^�<Ͳ��E͕��ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ�/ŶƐƟƚƵƚĞ͕�DŽů͕��ĞůŐŝƵŵͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Wednesday 14 September   08:30-12:20   Vives

sŝǀĞƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� DĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��DĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�//

� �ŚĂŝƌ͗�� ^͘�YĂŝŵ͕�/EDͲϱ͗�EƵŬůĞĂƌĐŚĞŵŝĞ͕�&ŽƌƐĐŚƵŶŐƐǌĞŶƚƌƵŵ�:ƺůŝĐŚ͕�:ƺůŝĐŚ͕�'ĞƌŵĂŶǇ

Ϭϴ͗ϯϬ� /Ϯϯϳ� WƌŽĚƵĐƟŽŶ�ŽĨ�ƉůĂƟŶƵŵ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�Ăƚ��ƌŽŽŬŚĂǀĞŶ�>ŝŶĂĐ�/ƐŽƚŽƉĞ�WƌŽĚƵĐĞƌ�;�>/WͿ
^ŵŝƚŚ�^͘s͘ �;�ŽůůŝĚĞƌ��ĐĐĞůĞƌĂƚŽƌ��ĞƉĂƌƚŵĞŶƚ͕��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ�Ez͕ �h^�Ϳ�

Ϭϵ͗ϬϬ� ZϮϯϴ� WƌŽĚƵĐƟŽŶ�ŽĨ�ŵĞĚŝĐĂůůǇ�ƵƐĞĨƵů�ďƌŽŵŝŶĞ�ŝƐŽƚŽƉĞƐ�ǀŝĂ�ĂůƉŚĂͲƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ
^ĐŚŽůƚĞŶ��͘�;&ŽƌƐĐŚƵŶŐƐǌĞŶƚƌƵŵ�:ƺůŝĐŚ͕�/ŶƐƟƚƵƚĞ�ŽĨ�EĞƵƌŽƐĐŝĞŶĐĞ�ĂŶĚ�DĞĚŝĐŝŶĞ͕�EƵĐůĞĂƌ�
�ŚĞŵŝƐƚƌǇ͕ �:ƺůŝĐŚ͕�'ĞƌŵĂŶǇͿ

Ϭϵ͗ϮϬ� ZϮϯϵ� /�����ZW�ŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞ�ŵŽŶŝƚŽƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ŵĞĚŝĐĂů�ŝƐŽƚŽƉĞ�� � �
� � ƉƌŽĚƵĐƟŽŶ�

�ĂƉŽƚĞ�Z͘�;/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ
Ϭϵ͗ϰϬ� ZϮϰϬ� dŚĞ�ŶĞǁ���ZEͲD��/�/^�ĨĂĐŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŶĞǁ�ŝŶŶŽǀĂƟǀĞ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĨŽƌ�ŵĞĚŝĐĂů��
� � ƌĞƐĞĂƌĐŚ�

�ŽĐŽůŝŽƐ�d�͘�;<h�>ĞƵǀĞŶ͕�/ŶƐƟƚƵƵƚ�ǀŽŽƌ�<ĞƌŶͲ�ĞŶ�^ƚƌĂůŝŶŐƐĨǇƐŝĐĂ͕�>ĞƵǀĞŶ͕��ĞůŐŝƵŵͿ

ϭϬ͗ϬϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /Ϯϰϭ� �ŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ŚĂĚƌŽŶƚŚĞƌĂƉǇ͗�ϱϬDĞsͬŶ�ϭϮ��ƌĞĂĐƟŽŶƐ�ŽŶ�,͕��͕�� �
� � �ů͕�K�ĂŶĚ�dŝ�ƚĂƌŐĞƚƐ

Divay C. (LPC Caen, France; 2 IPHC Strasbourg, France)
ϭϭ͗ϮϬ� ZϮϰϮ� ,Žǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�ĨŽƌ�ŵĞĚŝĐĂů�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ƉƌŽĚƵĐƟŽŶ�ĐŽƵůĚ�ĐŽŶƐƚƌĂŝŶ�ŶƵĐůĞĂƌ�ĐŽĚĞƐ�

'ƵĞƌƟŶ��͘�;>ĂďŽƌĂƚŽŝƌĞ�^h��d��,͕��ĐŽůĞƐ�ĚĞƐ�DŝŶĞƐ�ĚĞ�EĂŶƚĞƐ͕�hŶŝǀĞƌƐŝƚĠ�ĚĞ�EĂŶƚĞƐ͕��EZ^ͬ
IN2P3, France)

ϭϭ͗ϰϬ� ZϮϰϯ� WƌŽĚƵĐƟŽŶ�ŽĨ�ϵϮz�ǀŝĂ�ƚŚĞ�ϵϮ�ƌ;Ŷ͕ƉͿ�ƌĞĂĐƟŽŶ�ƵƐŝŶŐ�ƚŚĞ��;Ě͕ŶͿ�ĂĐĐĞůĞƌĂƚŽƌ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�
<ŝŶ�d͘ �;<ǇƵƐŚƵ�hŶŝǀĞƌƐŝƚǇ͕ �ĚĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ�^ĐŝĞŶĐĞ͕�&ƵŬƵŽŬĂ͕�:ĂƉĂŶͿ

ϭϮ͗ϬϬ� ZϮϰϰ� /ŶͲŇŝŐŚƚ�ĂŶŶŝŚŝůĂƟŽŶ�ĐŽƌƌĞĐƟŽŶ�ĨŽƌ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ϱϭϭ�ŬĞs�ƉŚŽƚŽƉĞĂŬ
^ƚĞǇŶ�'&͘ �;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�ŝdŚĞŵďĂ�>��^͕�^ŽŵĞƌƐĞƚ�tĞƐƚ͕�^ŽƵƚŚ��ĨƌŝĐĂͿ
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Programme in detail

Wednesday 14 September   14:00-18:10  Ambassadeur

�ŵďĂƐƐĂĚĞƵƌ

dŽƉŝĐ�ƚƌĂĐŬ͗�� &ŝƐƐŝŽŶ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŽďƐĞƌǀĂďůĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ

�ŚĂŝƌ͗�� E͘��ĂƌũĂŶ͕�&ůĞƌŽǀ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�
Dubna, Russia

ϭϰ͗ϬϬ� /Ϯϰϱ� WƌŽŵƉƚ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĐŽƌƌĞůĂƟŽŶ�ǁŝƚŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�
Litaize O. (CEA, DEN, DER, SPRC, Cadarache, Saint Paul-lez-Durance, France)

ϭϰ͗ϯϬ� ZϮϰϲ� WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĨŽƌ�ĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�Ϯϯϱh
�ĞǀůŝŶ�D͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ

ϭϰ͗ϱϬ� ZϮϰϳ� EĞǁ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝŶ�Ϯϯϴh;E͕&Ϳ�ƌĞĂĐƟŽŶ�ǁŝƚŚ�Ă�ĚĞĚŝĐĂƚĞĚ�� �
� � ƐĞƚƵƉ�Ăƚ�>ĂŶƐĐĞͬtEZ�

>ĂƵƌĞŶƚ��͘�;���͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ���E�'͕��ŽƌĚĞĂƵǆ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϭϬ� ZϮϰϴ� >ŽĐĂů�ĂŶĚ�ŐůŽďĂů�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ŝŶ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ƚŚĞ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ŽĨ�� �
� � Ϯϯϰh;Ŷ͕ĨͿ 
  'ŝƵďĞŐĂ�'͘�;hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂͿ
ϭϱ͗ϯϬ� ^Ϯϰϵ� �ƐƟŵĂƚĞƐ�ŽĨ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ŚĞŝŐŚƚƐ�ĨŽƌ�ŶĞƵƚƌŽŶͲĚĞĮĐŝĞŶƚ�WŽ�ƚŽ�dŚ�ŶƵĐůĞŝ�ƉƌŽĚƵĐĞĚ�ŝŶ�ĨƵƐŝŽŶ�� �
� � ƌĞĂĐƟŽŶƐ�

^ĂŐĂŝĚĂŬ�Z͘�;&ůĞƌŽǀ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�
Moscow region, Russia)

ϭϱ͗ϰϬ� ^Ϯϱϭ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŝƐŽŵĞƌŝĐ�ǇŝĞůĚ�ƌĂƟŽƐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĨƌŽŵ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ��� �
� � ŽŶ�ŶĂƚͲh�ĂŶĚ�ϮϯϮͲdŚ�

Rakopoulos V. (Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden)

ϭϱ͗ϰϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϮϱϮ� WƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ĞŶĞƌŐǇ�ďĂůĂŶĐĞ�ŝŶ�ƚŚĞ�ƌĞĂĐƟŽŶ�Ϯϯϱh;Ŷ͕ĨͿ�
'ƂƂŬ��͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�
DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕��ĞůŐŝƵŵͿ

ϭϲ͗ϱϬ� ZϮϱϯ� �ŽŵƉƌĞŚĞŶƐŝǀĞ�ŵŽĚĞůŝŶŐ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŐĂŵŵĂ�ƌĂǇƐ�ŝŶ�ƚŚĞ�ƐƉŽŶƚĂŶĞŽƵƐ�� �
� � ĮƐƐŝŽŶ�ŽĨ��ĨͲϮϱϮ�

dĂůŽƵ�W͘ �;dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�EĞǁ�DĞǆŝĐŽ͕�h^�Ϳ
ϭϳ͗ϭϬ� ZϮϱϰ� WƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ŝŶ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�Ϯϯϱh�

�ĞŝŶĂůŽǀ�^Ś͘�;>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ�DŽƐĐŽǁ�
region, Russia)

ϭϳ͗ϯϬ� ZϮϱϱ� ϮϯϳEƉ�ĂďƐŽůƵƚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ǇŝĞůĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
�ŽƌĠ��͘�;/ƌĨƵͬ^WŚE͕����ͬ^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ

ϭϳ͗ϱϬ� ZϮϱϲ� WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂ�ƉƌŽƉĞƌƟĞƐ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ 
^ƚĞƚĐƵ�/͘�;dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
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Wednesday 14 September   14:00-18:10   Beethoven

�ĞĞƚŚŽǀĞŶ

dŽƉŝĐ�ƚƌĂĐŬ͗��ǀĂůƵĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��ǀĂůƵĂƟŽŶ�///

�ŚĂŝƌ͗�� �͘�ZŽĐŚŵĂŶ͕�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�^ǇƐƚĞŵƐ��ĞŚĂǀŝŽƵƌ�>ĂďŽƌĂƚŽƌǇ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�
Villigen PSI, Switzerland

ϭϰ͗ϬϬ� /Ϯϱϳ� dŚĞ�ĐĂůĐƵůĂƟŽŶ�ĂŶĚ�ĞǀĂůƵĂƟŽŶ�ĨŽƌ�Ŷнϱϰ͕ϱϲ͕ϱϳ͕ϱϴ&Ğ�ƌĞĂĐƟŽŶƐ�
,ĂŶ�z͘ �;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘�ŚŝŶĂͿ

ϭϰ͗ϯϬ� ZϮϱϴ� EĞǁ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�Ŷн�Ƶ�ĂŶĚ�Ŷн�ƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬϬ�DĞs 
WĞƌĞƐůĂǀƚƐĞǀ�W͘ �;<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ�;</dͿ͕�/ŶƐƟƚƵƚ�Ĩƺƌ�EĞƵƚƌŽŶĞŶƉŚǇƐŝŬ�Ƶ͘�
Reaktortechnik, Eggenstein-Leopoldshafen, Karlsruhe, Germany)

ϭϰ͗ϱϬ� ZϮϱϵ� �ƉƉůŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�ƐĂŵŝŶƚ�ŵĞƚŚŽĚŽůŽŐǇ�ƚŽ�ƚŚĞ�ŶĞǁ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ϲϯĐƵ�ĂŶĚ�ϲϱĐƵ�
^ŽďĞƐ�s͘ �;ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �ZĞĂĐƚŽƌ�ĂŶĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ��ŝǀŝƐŝŽŶ͕�KĂŬ�ZŝĚŐĞ͕�h^�Ϳ

ϭϱ͗ϭϬ� ZϮϲϬ� KŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŐĞŶĞƌĂůŝǌĞĚ�^WZd�ŵĞƚŚŽĚ�ŝŶ�ƚŚĞ�ĞƋƵŝǀĂůĞŶƚ�ŚĂƌĚ�ƐƉŚĞƌĞ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ĨŽƌ�� �
� � ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�

Noguere G. (CEA, DEN, DER, SPRC, Cadarache, Saint-Paul-lez-Durance, France)
ϭϱ͗ϯϬ� ^Ϯϲϭ� �ŶĂůǇƐŝƐ�ŽŶ����ϵϯ�ůŝďƌĂƌǇ�

'ƵŽ�&͘ �;EƵĐůĞĂƌ�WŽǁĞƌ�/ŶƐƟƚƵƚĞ�ŽĨ��ŚŝŶĂ͕��ŚĞŶŐ�ĚƵ͕�Z͘W͘�ŚŝŶĂͿ
ϭϱ͗ϯϱ� ^ϮϲϮ� DĞƚŚŽĚ�ŽĨ�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĂďƐŽůƵƚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ƉĂƌƟĐůĞƐ�ĂŶĚ�ŐĂŵŵĂ��
  rays 

�ĂĚŝŬŽǀ�^�͘�;EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ�EƵĐůĞĂƌ�hŶŝǀĞƌƐŝƚǇ�͞D�WŚ/͕͟ �DŽƐĐŽǁ͕�ZƵƐƐŝĂͿ
ϭϱ͗ϰϬ� ^Ϯϲϯ� �ƉƉůŝĐĂƟŽŶ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŽĨ�Ϯϴϭ�ŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ƚŽ�ůĂƫĐĞ�ƉŚǇƐŝĐƐ�ĐŽĚĞ�ŽĨ��K^/E��� �
� � ƐŽŌǁĂƌĞ�ƉĂĐŬĂŐĞ�

zĂŶ�z͘ �;^ƚĂƚĞ�EƵĐůĞĂƌ�WŽǁĞƌ�^ŽŌǁĂƌĞ��ĞǀĞůŽƉŵĞŶƚ��ĞŶƚĞƌ͕ �^W/�͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂͿ

ϭϱ͗ϰϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /Ϯϲϱ� dŽǁĂƌĚƐ�:�&&Ͳϯ͘ϯ͗�ŐŽĂůƐ͕�ƐƚĂƚƵƐ�ĂŶĚ�ƉĞƌƐƉĞĐƟǀĞƐ�
WůŽŵƉĞŶ��:D͘�;��Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵͿ

ϭϲ͗ϱϬ� ZϮϲϲ� /ŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�Ă�ŶĞǁ�ĞŶĞƌŐǇͲĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉĂƌƟĐůĞƐ�ĞŵŝƩĞĚ�ďǇ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ��
� � ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŝŶ�ƚƌĂŶƐƉŽƌƚ�ƐŝŵƵůĂƟŽŶƐ�

KŐĂŶĚŽ�&͘ �;hE��͕��ĞƉĂƌƚĂŵĞŶƚŽ�ĚĞ�/ŶŐĞŶŝĞƌŝĂ��ŶĞƌŐĞƟĐĂ͕�DĂĚƌŝĚ͕�^ƉĂŝŶͿ
ϭϳ͗ϭϬ� ZϮϲϳ� �ǀĂůƵĂƟŽŶ�ŽĨ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶƐ�ĨŽƌ�ϭϴϲt;Ě͕�ƉͿϭϴϳt�ĂŶĚ�ϭϴϲt;Ě͕�ϮŶͿϭϴϲZĞ�

tĂŶŐ�:͘�;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂͿ
ϭϳ͗ϯϬ� ZϮϲϴ� dŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ĨŽƌ�Ŷнϲ>ŝ�ƌĞĂĐƟŽŶ�

dĂŽ�y͘�;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂͿ
ϭϳ͗ϱϬ� ZϮϲϵ� hƉĚĂƚĞĚ�ĂŶĚ�ƌĞǀŝƐĞĚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŶнϮϯϳEƉ�

�ŚĞŶ�'͘�;�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂͿ
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Programme in detail

Wednesday 14 September   14:00-18:10   Mozart

Mozart

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�&ĂƐƚ�ŶĞƵƚƌŽŶƐ�//

� �ŚĂŝƌ͗��D͘�WŝůůŽŶ͕�&ƵƐŝŽŶ͕��E��͕�&ƌĂƐĐĂƟ͕�/ƚĂůǇ

ϭϰ͗ϬϬ� /ϮϳϬ� /ŶǀĞƐƟŐĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŽĨ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ�ŽŶ�ŝƌŽŶͲϱϲ�
:ƵŶŐŚĂŶƐ��Z͘�;,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶ�Ͳ�ZŽƐƐĞŶĚŽƌĨ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕�EƵĐůĞĂƌ�
Physics Department, Dresden, Germany)

ϭϰ͗ϯϬ� ZϮϳϭ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ϴϵz;Ŷ͕ϮŶͿϴϴz�ĂŶĚ�ϴϵz;Ŷ͕ϯŶͿϴϳz�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ�ďǇ�ƵƐŝŶŐ�ƚŚĞ���
� � <ŽƌĞĂ�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝŽůŽŐŝĐĂů�ĂŶĚ�DĞĚŝĐĂů�^ĐŝĞŶĐĞ�D�ͲϱϬ�ĐǇĐůŽƚƌŽŶ

Hong SW. (Sungkyunkwan University, Department of Physics, Suwon, South Korea)
ϭϰ͗ϱϬ� ZϮϳϮ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�;E͕�yE�ŐĂŵŵĂͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�t�ŝƐŽƚŽƉĞƐ�

Henning G. (Université de Strasbourg, IPHC, Strasbourg, France and CNRS, UMR7178, Strasbourg, 
France)

ϭϱ͗ϭϬ� ZϮϳϯ� &ĂƐƚ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�Ăƚ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�Ŷ�>���
<ƂŐůĞƌ�d͘ �;,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ ��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ�ĂŶĚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�
Dresden, Dresden, Germany)

ϭϱ͗ϯϬ� ^Ϯϳϰ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ϮϬϵ�ŝ�;Ŷ͕�ϰŶͿ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ�ƉƌŽĚƵĐĞĚ��
� � ďǇ�ϯϬ͕�ϯϱ͕�ĂŶĚ�ϰϬ�DĞs�ƉƌŽƚŽŶƐ�

Hong S. (Department of Physics, Sungkyunkwan University, Suwon, Korea; 3 Department of 
Physics, S.P. Pune University, India)

ϭϱ͗ϯϱ� ^Ϯϳϱ� EĞƵƚƌŽŶ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĨŽƌ�ŶĂƚƵƌĂů�t�Ăƚ�Ŷ�>���
^ŽŶŐ�dz͘ �;<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕��ĂĞũĞŽŶ͕�<ŽƌĞĂͿ

ϭϱ͗ϰϬ� ^Ϯϳϳ� �ŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŐĂŵŵĂ�ƌĂǇƐ�ĨƌŽŵ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŽŶ�ŝƌŽŶͲϱϲ���
� � Ăƚ�Ŷ�>���ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�

�ŝĞƚǌ�D͘�;,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶ�ZŽƐƐĞŶĚŽƌĨ�;,��ZͿ͕�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕��ƌĞƐĚĞŶ͕�
Germany)

ϭϱ͗ϰϱ� ^Ϯϳϴ� /ŶƐƉĞĐƟŽŶ�ŽĨ�ϱϲ&Ğ�ŐͲƌĂǇ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƵƐŝŶŐ�� �
� � ŽƉƟĐĂů�ŵŽĚĞů�ĂƉƉƌŽĂĐŚĞƐ�

Vanhoy JR. (Department of Physics, United States Naval Academy, Annapolis, USA)

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /Ϯϳϵ� /ŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ǁŝƚŚ�'�/E^Λ'�>/E�͗�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ůĂƐƚ�ĚĞĐĂĚĞ
�ŽƌĐĞĂ��͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�ZŽŵĂŶŝĂͿ

ϭϲ͗ϱϬ� ZϮϴϬ� ;Ŷ͕ǆŶ�ŐĂŵŵĂͿ��ƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ĂĐƟŶŝĚĞƐ�ǀĞƌƐƵƐ�ƌĞĂĐƟŽŶ�ĐŽĚĞ�ĐĂůĐƵůĂƟŽŶƐ
Kerveno M. (Université de Strasbourg, IPHC, Strasbourg, France, CNRS, UMR7178, Strasbourg, 
France)

ϭϳ͗ϭϬ� ZϮϴϭ� ;Ŷ͕ǆŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ϱϲ͕ϱϳ&Ğ�
EĞŐƌĞƚ��͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚ�Ͳ�
Magurele, Romania)

ϭϳ͗ϯϬ� ZϮϴϮ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ǁŝƚŚ�Ă�ŶĞǁ�ƐĐŝŶƟůůĂƚŽƌ�ƐĞƚƵƉ�Ăƚ�'�>/E��
WŝƌŽǀĂŶŽ��͘�;/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �'ĞĞů͕�
�ĞůŐŝƵŵͿ

ϭϳ͗ϱϬ� ZϮϴϯ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�;Ŷ͕_Ϳ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƐĞƚ�ŽĨ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů�ŝƐŽƚŽƉĞƐ
<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ
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Wednesday 14 September   14:00-18:10   Strauss

^ƚƌĂƵƐƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�EŽŶͲ�ĞƐƚƌƵĐƟǀĞ��ƐƐĂǇ

�ŚĂŝƌ͗�� �͘�^ƚĂŶŬŽǀƐŬŝǇ͕ �/ŶƐƟƚƵƚĞ�ĨŽƌ��ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ͕�^�<ͻ��E͕�DŽů͕��ĞůŐŝƵŵ

ϭϰ͗ϬϬ� /Ϯϴϰ� hƉĚĂƚĞ�ŽŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŽƌŬŝŶŐ�ŐƌŽƵƉ�ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�
ZŽŵĂŶŽ���͘�;KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞŶŶĞƐƐĞĞ͕�h^�Ϳ

ϭϰ͗ϯϬ� ZϮϴϱ� EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŝŽŶ�ďĞĂŵ�ĂŶĂůǇƐŝƐ�ĂƉƉůŝĐĂƟŽŶƐ�
�ĂƉŽƚĞ�Z͘�;E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ 
EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

ϭϰ͗ϱϬ� ZϮϴϲ� �ĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ĐĂƉƚƵƌĞͲŐĂŵŵĂ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ŶŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ĂƉƉůŝĐĂƟŽŶƐ
&ŝƌĞƐƚŽŶĞ�Z�͘�;>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ĞƌŬĞůĞǇ͕ ��ĂůŝĨŽƌŶŝĂͿ

ϭϱ͗ϭϬ� ZϮϴϳ� �ĞůĂǇĞĚ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ƚĞĐŚŶŝƋƵĞ�ĨŽƌ�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�ĂŶĚ�ƐĂĨĞŐƵĂƌĚƐ�ŝŶ�Ă�ƉƌŽũĞĐƚ�ŽĨ���
� � ĂĐƟǀĞ�ŶĞƵƚƌŽŶ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞ�ĂŶĂůǇƐŝƐ�;E��Ϳ�ĚĞǀĞůŽƉŵĞŶƚƐ�

<ŽŝǌƵŵŝ�D͘�;/ŶƚĞŐƌĂƚĞĚ�^ƵƉƉŽƌƚ��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞĂƌ�^ĞĐƵƌŝƚǇ�ĂŶĚ�EƵĐůĞĂƌ�EŽŶƉƌŽůŝĨĞƌĂƟŽŶͿ
ϭϱ͗ϯϬ� ^Ϯϴϴ� /ŶŇƵĞŶĐĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƚƵďĞ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞ�ĚĞŶƐŝƚŽŵĞƚƌǇ

Kitatani F. (JAEA Nuclear Science and Engineering Center, Ibaraki, Japan)
ϭϱ͗ϯϱ� ^Ϯϴϵ� �ůĞŵĞŶƚĂů�ĐŽŵƉŽƐŝƟŽŶ�ĂŶĚ�ƐĞĚŝŵĞŶƚĂƟŽŶ�ƌĂƚĞƐ�ŝŶ�Ă�ŵĂƌŝŶĞ�ƐǇƐƚĞŵ�ŝŶŇƵĞŶĐĞĚ�ǁŝƚŚ�ƚŚĞ�ƟĚĞ�� �
� � ĂĐƟŽŶ�ƵƐŝŶŐ�/E���ĂŶĚ�WůŽŵďͲϮϭϬ�ŵĞƚŚŽĚ͗�ĞǆĂŵƉůĞ�ŽĨ�ƚŚĞ�'ĂďĞƐ�'ƵůĨ�;dƵŶŝƐŝĂͿ�

,ĂƐƐĞŶ�E,͘�;EĂƟŽŶĂů��ĞŶƚĞƌ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ͕�dĞĐŚŶŽƉŽůĞ�^ŝĚŝ�dŚĂďĞƚ͕�
dƵŶŝƐŝĂͿ

ϭϱ͗ϰϬ� ^ϮϵϬ� �ĞƐŝŐŶŝŶŐ�ƚŽŽůƐ�ĨŽƌ�Žŝů�ĞǆƉůŽƌĂƟŽŶ�ƵƐŝŶŐ�ŶƵĐůĞĂƌ�ŵŽĚĞůŝŶŐ�
Mauborgne ML. (Schlumberger Riboud Product Center, Clamart, France)

ϭϱ͗ϰϱ� ^Ϯϵϭ� EŽŶͲĚĞƐƚƌƵĐƟǀĞ�ĂƐƐĂǇ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�ƵƐŝŶŐ�Ă�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ŵĞƚŚŽĚ�
Hori J. (Department of Nuclear Science and Engineering, Kyoto University, Research Reactor 
/ŶƐƟƚƵƚĞ͕�KƐĂŬĂ͕�:ĂƉĂŶͿ

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϮϵϮ� �ǆƉůŽƌŝŶŐ�ĨŽƌ�Žŝů�ǁŝƚŚ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�
Mauborgne ML. (Schlumberger Riboud Product Center, Clamart, France)

ϭϲ͗ϱϬ� ZϮϵϯ� EĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƐĂĨĞŐƵĂƌĚƐ�ĂŶĚ�ƐĞĐƵƌŝƚǇ�ĂƉƉůŝĐĂƟŽŶƐ
Paradela C. (Standards for Nuclear Safety, Security and Safeguards Unit, EC-JRC-IRMM, Geel, 
�ĞůŐŝƵŵͿ

ϭϳ͗ϭϬ� ZϮϵϰ� �ǆƉĞƌŝŵĞŶƚƐ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞ�� �
  densitometry 

ZŽƐƐĂ�Z͘�;�ĞůŐŝĂŶ�ŶƵĐůĞĂƌ�ƌĞƐĞĂƌĐŚ�ĐĞŶƚƌĞ�^�<Ͳ��E͕�^ŽĐŝĞƚǇ�ĂŶĚ�WŽůŝĐǇ�^ƵƉƉŽƌƚ�ĞǆƉĞƌƚ�ŐƌŽƵƉ͕�
ĂŶĚ�hŶŝǀĞƌƐŝƚĞ͛�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ�h>�͕��ĐŽůĞ�ƉŽůǇƚĞĐŚŶŝƋƵĞ�ĚĞ��ƌƵǆĞůůĞƐ�Ͳ�^ĞƌǀŝĐĞ�ĚĞ�DĠƚƌŽůŽŐŝĞ�
EƵĐůĠĂŝƌĞ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵͿ

ϭϳ͗ϯϬ� ZϮϵϱ� �ƉƉůŝĐĂƟŽŶƐ�ŽĨ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĚ�ƉĂƌƟĐůĞ�ĂĐĐĞůĞƌĂƚŽƌƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŶƵĐůĞĂƌ�ĨŽƌĞŶƐŝĐƐ�
�ƉŽƐƚŽů��/͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�
EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂͿ

ϭϳ͗ϱϬ� ZϮϵϲ� ϭϯϰŵdĞ͕�ϭϯϱŵdĞ͕ϭϯϲŵyĞ�;ƌĂƟŽͿ�ƉƌŽĚƵĐƟŽŶ�ǇŝĞůĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�^ED�
ĚĞƚĞĐƟŽŶ�ĂŶĚ�ŝĚĞŶƟĮĐĂƟŽŶ�Ăƚ�ďŽƌĚĞƌ�ĐŽŶƚƌŽů�ƉŽŝŶƚƐ�
�ƟůĠ��͘�;�ŽŵŵŝƐƐĂƌŝĂƚ�ă�ů͛ĠŶĞƌŐŝĞ��ƚŽŵŝƋƵĞ�Ğƚ�ĂƵǆ�ĠŶĞƌŐŝĞ�ĂůƚĞƌŶĂƟǀĞƌƐ͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�
France)
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Programme in detail

Wednesday 14 September   14:00-18:10   Morus

DŽƌƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� �ǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ĞƋƵŝƉŵĞŶƚ͕�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�/s

�ŚĂŝƌ͗�� �͘�tĞŝƐƐ͕��/s/����ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

ϭϰ͗ϬϬ� /Ϯϵϳ� /ƐŽƚŽƉĞ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƚĂƌŐĞƚ�ƉƌĞƉĂƌĂƟŽŶ�ĨŽƌ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĚĂƚĂ
^ĐŚƵŵĂŶŶ��͘�;�ŶĞƌŐǇ�ĂŶĚ�^ĂĨĞƚǇ�ZĞƐĞĂƌĐŚ��ĞƉĂƌƚŵĞŶƚ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚĞ͕�sŝůůŝŐĞŶ͕�� � �

 Switzerland)
ϭϰ͗ϯϬ� ZϮϵϴ� dĂƌŐĞƚƐ�ĨŽƌ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĞƐĞĂƌĐŚ�ƋƵĂŶƟƟĞƐ�ŽĨ�ƚŚĞ�ŵĞĚŝĐĂů�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ǁŝƚŚ�ɲ�ĂŶĚ�ƉͬĚ�� �
  beams 

Stolarz A. (Heavy Ion Laboratory, University of Warsaw, Warsaw, Poland)
ϭϰ͗ϱϬ� ZϮϵϵ� KǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ƚĂƌŐĞƚƐ�ƉƌŽĚƵĐĞĚ�Ăƚ�ƚŚĞ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�� � �
� � DĞĂƐƵƌĞŵĞŶƚƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƉƌŽũĞĐƚ�ŽĨ�ƐŽůǀŝŶŐ�ĐŚĂůůĞŶŐĞƐ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�

^ŝďďĞŶƐ�'͘�;��Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵͿ
ϭϱ͗ϭϬ� ZϯϬϬ� dĞĐŚŶŝĐĂů�ĚĞǀĞůŽƉŵĞŶƚƐ�ĨŽƌ�ĂĐĐƵƌĂƚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ĂŵŽƵŶƚ�ŽĨ�ƐĂŵƉůĞƐ�ƵƐĞĚ�ĨŽƌ�dK&�� �
� � ŵĞĂƐƵƌĞŵĞŶƚƐ�

dĞƌĂĚĂ�<͘�;:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ͕�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ�;E^��Ϳ͕�
Ibaraki, Japan)

ϭϱ͗ϯϬ� ^ϯϬϭ� ,ŝŐŚ�ƉƌĞĐŝƐŝŽŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ŝƐŽƚŽƉŝĐ�ĐŽŵƉŽƐŝƟŽŶ�ĨŽƌ�ƐĂŵƉůĞƐ�ƵƐĞĚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�� �
� � ŵĞĂƐƵƌĞŵĞŶƚƐ�

^ŚŝďĂŚĂƌĂ�z͘ �;<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ͬ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�KƐĂŬĂ͕�:ĂƉĂŶͿ
ϭϱ͗ϯϱ� ^ϯϬϮ� DĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ƐŝŵƵůĂƟŽŶ�ĨŽƌ�Ă�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ŝŵĂŐŝŶŐ�ǁŝƚŚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĂŶĚ�

yͲƌĂǇ�ďĞĂŵƐ�
Hara KY. (Faculty of engineering, Hokkaido University, Sapporo, Japan)

ϭϱ͗ϰϬ� ^ϯϬϯ� EĞƵƚƌŽŶ�ďĞĂŵůŝŶĞ�ĚĞƐŝŐŶ�ŽĨ�Ă�ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�Ăƚ��^E^�
:ŝŶŐ�,͘�;/ŶƐƟƚƵƚĞ�ŽĨ�,ŝŐŚ��ŶĞƌŐǇ�WŚǇƐŝĐƐ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ�;��^Ϳ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ

ϭϱ͗ϰϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϯϬϰ� �ĞƵƚĞƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌͲďĂƐĞĚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�ʹ�ŵĞĂƐƵƌĞŵĞŶƚ͕�� �
� � ŵŽĚĞů�ĂŶĂůǇƐŝƐ͕�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶ�

Watanabe Y. (Kyushu University, Department of Advanced Energy Engineering Science, Kasuga, 
Japan)

ϭϲ͗ϱϬ� ZϯϬϱ� EĞƵƚƌŽŶ�ĮĞůĚ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌͲĚƌŝǀĞŶ�Ɖ;ϯϱͿн�Ğ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�Ăƚ�EW/�ZĞǌ
^ƚĞĨĂŶŝŬ�D͘�;EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ�ŽĨ�dŚĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ�ŽĨ�ƚŚĞ��ǌĞĐŚ�ZĞƉƵďůŝĐ͕�ZĞǌ͕�
�ǌĞĐŚ�ZĞƉƵďůŝĐ�ĂŶĚ��ǌĞĐŚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŝŶ�WƌĂŐƵĞ͕�&ĂĐƵůƚǇ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ�WŚǇƐŝĐĂů�
Engineering, Prague, Czech Republic)

ϭϳ͗ϭϬ� ZϯϬϲ� ^ŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐƚŽƉƉŝŶŐ�ĞĸĐŝĞŶĐŝĞƐ�ŽĨ�ĮƐƐŝŽŶ�ŝŽŶ�ŐƵŝĚĞƐ�
Solders A. (Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden)

ϭϳ͗ϯϬ� ZϯϬϳ� EƵĐůĞĂƌ�ĂŶĚ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ƉƌŽŐƌĂŵŵĞ�Ăƚ�ƚŚĞ��t�͛Ɛ��^W�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�
^ŝŵŽŶƐ��͘�;ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ�'ƌŽƵƉ͕�WŚǇƐŝĐƐ͕��t�͕��ůĚĞƌŵĂƐƚŽŶ͕�h<Ϳ

ϭϳ͗ϱϬ� ZϯϬϴ� �ǆƚĞŶĚĞĚ�ŵĞƚŚŽĚƐ�ƵƐŝŶŐ�ƚŚŝĐŬͲƚĂƌŐĞƚƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ŝƐŽƚŽƉĞƐ�
�ďĂƚĂ�^͘�;EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ��ĞŶƚƌĞ͕�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕�,ŽŬŬĂŝĚŽ�hŶŝǀĞƌƐŝƚǇ͕ �^ĂƉƉŽƌŽ͕�:ĂƉĂŶͿ
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dŽƉŝĐ�ƚƌĂĐŬ͗�� /ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͕�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� /ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͕�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�///

�ŚĂŝƌ͗�� K͘��ĂďĞůůŽƐ͕��ĂƚĂ��ĂŶŬ͕�K���ͲE��͕��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞ

ϭϰ͗ϬϬ� /ϯϬϵ� ,ŝŐŚ�ĮĚĞůŝƚǇ�DŽŶƚĞ��ĂƌůŽ�ƉƌŽŐƌĂŵ�^ƵƉĞƌD��ĂŶĚ�ŝƚƐ�ŽŶͲƚŚĞͲŇǇ�ƚĞŵƉĞƌĂƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĐƌŽƐƐ�� �
� � ƐĞĐƟŽŶ�ŐĞŶĞƌĂƟŽŶ�ŵĞƚŚŽĚ�

�ŽƵ�:͘�;/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�^ĂĨĞƚǇ�dĞĐŚŶŽůŽŐǇ͕ ��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�,ĞĨĞŝ͕�W͘ Z͘�
China)

ϭϰ͗ϯϬ� ZϯϭϬ� �ǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĚĞƉůĞƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝƚŚ�s�^d��Ϯ͘ϭ͘ϱ�ƵƐŝŶŐ�:�&&Ͳϯ͘Ϯ
,ĂĞĐŬ�t͘�;/Z^E�Ͳ�W^EͲ�yWͬ^E�ͬ>EZ͕�&ŽŶƚĞŶĂǇ�ĂƵǆ�ZŽƐĞƐ͕�&ƌĂŶĐĞͿ

ϭϰ͗ϱϬ� Zϯϭϭ� �ƌŝƟĐĂůŝƚǇ�ďĞŶĐŚŵĂƌŬ�ƐŝŵƵůĂƟŽŶƐ�ǁŝƚŚ��E�&ͬ�Ͳs///͘ďĞƚĂ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů�ĞǀĂůƵĂƟŽŶƐ�ŝŶ�'E���
� � ĨŽƌŵĂƚ� �

�ĞƐĐĂůůĞ�D�͘�;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�Ϳ
ϭϱ͗ϭϬ� ZϯϭϮ� hƐĞ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ƐƵƉƉŽƌƚ�ƚŽ�ƚŚĞ�ǀĂůŝĚĂƟŽŶ�ŽĨ�:�&&Ͳϯ͘Ϯ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�

>ĞĐůĂŝƌĞ�E͘�;/Z^EͬW^EͲ�yWͬ^E�͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϯϬ� ^ϯϭϯ� �ŝƌƚŚͲĚĞĂƚŚ�ŵŽĚĞů�ĨŽƌ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚƌĂŶƐŝĞŶƚ�ƉƌŽĐĞƐƐĞƐ�ŝŶ�ŵƵůƟƉůǇŝŶŐ�ŵĞĚŝƵŵ�ǁŝƚŚ�DKyͲ&ƵĞů�

<ŽƌďƵƚ�d͘ �;dŚĞ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŽǁĞƌ�ĂŶĚ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�Ͳ�^ŽƐŶǇ͕ �DŝŶƐŬ͕��ĞůĂƌƵƐͿ
ϭϱ͗ϯϱ� ^ϯϭϰ� hƐĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ��K�Z��ĨĂĐŝůŝƚǇ�ĨŽƌ�ƚĞƐƟŶŐ�ŽĨ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ŽĨ�ŵĂŝŶ��� �
� � ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ĨĂƐƚ�ƌĞĂĐƚŽƌƐ�

<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ
ϭϱ͗ϰϬ� ^ϯϭϱ� ZĞͲŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ƚŚĞ��ZD/E�Ͳs�ĞǆƉĞƌŝŵĞŶƚ͗�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ŝŶƚĞŐƌĂů�ĐƌŽƐƐ�� �
� � ƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�

Leconte P. (CEA Cadarache, Saint Paul les Durance, France)
ϭϱ͗ϰϱ� ^ϯϭϲ� �ŽŵƉĂƌŝƐŽŶ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�D�EW�ƉŚŽƚŽŶ�ŝŶƚĞƌĂĐƟŽŶ�ĚĂƚĂ�ĂŐĂŝŶƐƚ�ĐŽŵƉƵƚĂƟŽŶĂů�ĞǆĂŵƉůĞƐ�� �
� � ĂŶĚ�^/E����ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�

�ŽůůŝŶŐ��͘�;�ƵůŚĂŵ��ĞŶƚƌĞ�ĨŽƌ�&ƵƐŝŽŶ��ŶĞƌŐǇ͕ ��ƵůŚĂŵ�^ĐŝĞŶĐĞ��ĞŶƚƌĞ͕�KǆŽŶ͕�h<Ϳ

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϯϭϳ� sĂůŝĚĂƟŽŶ�ŽĨ�ĚŽƐŝŵĞƚƌǇ�ĚĂƚĂ�ƵƐŝŶŐ�ŚŝƐƚŽƌŝĐ�ĂŶĚ�ƌĞĐĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ƚŚĞ�ŇĂƩŽƉ�ĐƌŝƟĐĂů�� �
  assembly 

tŚŝƚĞ�D�͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϲ͗ϱϬ� Zϯϭϴ� �ŽŵďŝŶĞĚ�ƵƐĞ�ŽĨ�<ͲĞīĞĐƟǀĞ�ĂŶĚ�ďĞƚĂͲĞīĞĐƟǀĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�ĂŶĚ�� �
� � ŝŵƉƌŽǀĞŵĞŶƚ
� � <ŽĚĞůŝ�/�͘�;:ŽǎĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂͿ
ϭϳ͗ϭϬ� Zϯϭϵ� �ŽŵƉĂƌĂƟǀĞ�ƐƚƵĚǇ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ŽŶ�DŽŶƚĞ��ĂƌůŽ�ŵŽĚĞůůŝŶŐ�ŽĨ�DzZZ,��ŵŽĐŬƵƉ�� �
� � ĐƌŝƟĐĂů�ĐŽƌĞƐ�ŝŶ�ƚŚĞ�s�Eh^Ͳ&�ƌĞĂĐƚŽƌ�

<ƌĂƐĂ��͘�;�ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ�/ŶƐƟƚƵƚĞ͕��ĞůŐŝĂŶ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�^�<Ͳ��E͕�DŽů͕�
�ĞůŐŝƵŵͿ

ϭϳ͗ϯϬ� ZϯϮϬ� ZĞůŝĂďŝůŝƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�DsWͲ�hZE�ĐŽĚĞ�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�ůŝďƌĂƌǇ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ��� �
� � ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�ůŝŐŚƚ�ƉůĂƟŶƵŵͲŐƌŽƵƉ�ĞůĞŵĞŶƚƐ�

dĞƌĂƐŚŝŵĂ��͘�;dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ�ĂŶĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕�/ƌǀŝŶĞ͕���͕�h^�Ϳ
ϭϳ͗ϱϬ� ZϱϬϱ� ��ƚĞƐƚ�ďůĂŶŬĞƚ�ŵŽĚƵůĞ�ŵŽĐŬͲƵƉ�ĞǆƉĞƌŝŵĞŶƚ�Ăƚ�ŚŝŐŚ�ŝŶƚĞŶƐŝƚǇ�ĚĞƵƚĞƌŽŶ�ƚƌŝƚŽŶ�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ��
� � ĞǆƉĞƌŝŵĞŶƚĂů�ƉůĂƞŽƌŵ

>ŝƵ��͘�;/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�^ĂĨĞƚǇ�dĞĐŚŶŽůŽŐǇ͕ ��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�,ĞĨĞŝ͕��ŶŚƵŝ͕�
P.R. China)
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Programme in detail

Wednesday 14 September   14:00-18:10   Vives

sŝǀĞƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� dŚĞŽƌǇ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ͕�ŵŽĚĞůƐ�ĂŶĚ�ĐŽĚĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� dŚĞŽƌǇ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ͕�ŵŽĚĞůƐ�ĂŶĚ�ĐŽĚĞƐ�//

� �ŚĂŝƌ͗�� �͘��ĂƌůƐŽŶ͕�E/^d͕ �&ƌĞĚĞƌŝĐŬ͕�h^�

ϭϰ͗ϬϬ� /ϯϮϭ� /ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŐƌŽƐƐ�ƚŚĞŽƌǇ�ŽĨ�ďĞƚĂͲĚĞĐĂǇ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ
Koura H. (Advanced Science Research Center, Japan Atomic Energy Agency, Ibaraki, Japan)

ϭϰ͗ϯϬ� ZϯϮϮ� �ǆĐůƵƐŝǀĞ�ĚĂƚĂͲďĂƐĞĚ�ŵŽĚĞůŝŶŐ�ŽĨ�ŶĞƵƚƌŽŶͲŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ďĞůŽǁ�ϮϬ�DĞs
^ĂǀŝŶ��͘�;�ƵŬŚŽǀ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ŽĨ��ƵƚŽŵĂƟĐƐ�;sE//�Ϳ͕�dŚĞ��ĞŶƚĞƌ�ĨŽƌ�&ƵŶĚĂŵĞŶƚĂů�ĂŶĚ�
Applied Research, Moscow, Russia)

ϭϰ͗ϱϬ� ZϯϮϯ� ZͲŵĂƚƌŝǆ�ĂƉƉƌŽĂĐŚ�Ăƚ�ƚŚĞ�ŝŶƚĞƌƐĞĐƟŽŶ�ǁŝƚŚ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů�ƌĞŐŝŵĞ��
^ƌĚŝŶŬŽ�dŚ͘�;dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ�tŝĞŶ͕��ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ

ϭϱ͗ϭϬ� ZϯϮϰ� dŚĞ�ĮƌƐƚ�ƵŶďŽƵŶĚ�ƐƚĂƚĞƐ�ŽĨ�ŵŝƌƌŽƌ�ϵ��ĂŶĚ�ϵ�Ğ�ŶƵĐůĞŝ�
KĚƐƵƌĞŶ�D͘�;^ĐŚŽŽů�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ��ƉƉůŝĞĚ�^ĐŝĞŶĐĞƐ͕�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DŽŶŐŽůŝĂ͕�
Ulaanbaatar, Mongolia)

ϭϱ͗ϯϬ� ^ϯϮϱ� �Ŷ�ĂƉƉƌŽĂĐŚ�ƚŽ�ĂĚũƵƐƚŵĞŶƚ�ŽĨ�ƌĞůĂƟǀŝƐƟĐ�ŵĞĂŶ�ĮĞůĚ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�
�ĂǇƌĂŵ�d͘ �;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŶŐŝŶĞĞƌŝŶŐ͕�^ŝŶŽƉ�hŶŝǀĞƌƐŝƚǇ͕ �^ŝŶŽƉ͕�dƵƌŬĞǇͿ

ϭϱ͗ϯϱ� ^ϯϮϲ� ��ƚŽŽů�ĨŽƌ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ϳ>ŝ;Ɖ͕ŶͿϳ�Ğ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ďĞůŽǁ�ƚŚĞ�ƚŚƌĞĞͲďŽĚǇ�ďƌĞĂŬ�ƵƉ�� �
� � ƌĞĂĐƟŽŶ�ƚŚƌĞƐŚŽůĚ�

WĂĐŚƵĂƵ�Z͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�DŝǌŽƌĂŵ�hŶŝǀĞƌƐŝƚǇ͕ �dĂŶŚƌŝů͕��ŝǌĂǁů͕�DŝǌŽƌĂŵ͕�/ŶĚŝĂͿ
ϭϱ͗ϰϬ� ^ϯϮϳ� �ĞƐĐƌŝƉƟŽŶ�ŽĨ�ŶƵĐůĞŽŶ�ƐĐĂƩĞƌŝŶŐ�ŽŶ�ϮϬϴWď�ĂŶĚ�ϮϬϵ�ŝ�ďǇ�Ă�ĨƵůůǇ�ůĂŶĞͲĐŽŶƐŝƐƚĞŶƚ�ĚŝƐƉĞƌƐŝǀĞ�� �
� � ĐŽƵƉůĞĚͲĐŚĂŶŶĞů�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů�

^ƵŶ�t>͘�;/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ
ϭϱ͗ϰϱ� ^ϯϮϴ� ZŽůĞ�ŽĨ�ƌŽƚĂƟŽŶĂů�ĞŶĞƌŐǇ�ĐŽŵƉŽŶĞŶƚ�ŝŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ϭϲKнϭϵϴWƚ�ƌĞĂĐƟŽŶ

^ĂŶŐĞĞƚĂ��͘�;^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�DĂƚĞƌŝĂůƐ�^ĐŝĞŶĐĞ͕�dŚĂƉĂƌ�hŶŝǀĞƌƐŝƚǇ͕ �WĂƟĂůĂ͕�/ŶĚŝĂͿ

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϯϮϵ� �ĚǀĂŶĐĞƐ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ďǇ�ŝŶĐŽƌƉŽƌĂƟŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ĨƌŽŵ�ŶƵĐůĞĂƌ�ŵĞĂŶͲĮĞůĚ��
  theories 

<ĂǁĂŶŽ�d͘ �;dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϲ͗ϱϬ� Zϯϯϭ� �ď�ŝŶŝƟŽ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ůŝŐŚƚͲŶƵĐůĞƵƐ�ƌĞĂĐƟŽŶƐ�

,ƵƉŝŶ�'͘�;���ͬ��Dͬ�/&͕ �^ĞƌǀŝĐĞ�ƚŚĞ�WŚǇƐŝƋƵĞ�EƵĐůğĂŝƌĞ͕��ƌƉĂũŽŶ͕�&ƌĂŶĐĞͿ
ϭϳ͗ϭϬ� ZϯϯϮ� ^ƚĂƟƐƟĐĂů�ƚŚĞŽƌǇ�ŽĨ�ůŝŐŚƚͲŶƵĐůĞƵƐ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ϭƉͲƐŚĞůů�ůŝŐŚƚ�ŶƵĐůĞŝ�ŝŶǀŽůǀĞĚ�

^ƵŶ�y͘�;'ƵĂŶŐǆŝ�EŽƌŵĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ŽůůĞŐĞ�ŽĨ�WŚǇƐŝĐƐ͕�'ƵŝůŝŶ͕�W͘ Z͘�ŚŝŶĂͿ
ϭϳ͗ϯϬ� Zϯϯϯ� 'ůŽďĂů�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĂŶĚ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂůƐ�ĨŽƌ�ĂůƉŚĂ�

yƵ�z͘ �;^ŚĂŶǆŝ��ĂƚŽŶŐ�hŶŝǀĞƌƐŝƚǇ͕ �^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ůĞĐƚƌŽŶŝĐ�^ĐŝĞŶĐĞ͕��ĂƚŽŶŐ͕�W͘ Z͘�ŚŝŶĂͿ
ϭϳ͗ϱϬ� Zϭϲϳ� �ŶŽŵĂůŽƵƐ�ĐŽƵƉůŝŶŐ�ŽĨ�ŚŝŐŚ�ƐƉŝŶ�ĐŽůůĞĐƟǀĞ�ůĞǀĞůƐ�ŝŶ�ĐŽƵƉůĞĚ�ĐŚĂŶŶĞůƐ�ŽƉƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ��
� � ĨŽƌ�ĞǀĞŶͲĞǀĞŶ�ĂĐƟŶŝĚĞƐ�

YƵĞƐĂĚĂ�:D͘�;�ĞƉĂƌƚĂŵĞŶƚŽ�ĚĞ�&ŝƐŝĐĂ��ƚŽŵŝĐĂ͕�DŽůĞĐƵůĂƌ�Ǉ�EƵĐůĞĂƌ͕ �hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĞǀŝůůĂ͕�
Sevilla, Spain)
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Wednesday 14 September   08:30-18:10  Witte Roos

tŝƩĞ�ZŽŽƐ

^ĞƐƐŝŽŶ�dŝƚůĞ͗��WŽƐƚĞƌ�^ĞƐƐŝŽŶ

WŽƐƚĞƌ�ŶƵŵďĞƌ

WϬϱϯ ^ϭϳϮ� EĞƵƚƌŽŶͲŶĞƵƚƌŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶͲƉŚŽƚŽŶ�ĐŽƌƌĞůĂƟŽŶƐ�ǁŝƚŚ�&Z�z�
ZϬϱϰ ^ϭϳϯ� dŚĞŽƌĞƟĐĂů�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ŽďƐĞƌǀĂďůĞƐ�ŝŶ�ƚŚĞ�ƐǇŵŵĞƚƌŝĐ�ŵĂƐƐ�ƌĞŐŝŽŶ�ĨŽƌ�ƚŚĞƌŵĂů�

ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶƐ�ŽĨ�Ϯϯϯh�ĂŶĚ�ϮϰϭWƵ
WϬϱϱ ^ϭϳϰ� dŽƚĂů�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĮƐƐŝŽŶ
WϬϱϲ ^ϭϳϱ� WƌĞĐŝƐŝŽŶ�ƌĞƋƵŝƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�ŶŽŶĚĞƐƚƌƵĐƟǀĞ�ĂƐƐĂǇ�ƚĞĐŚŶŝƋƵĞ
WϬϱϴ ^ϭϴϱ� �ǀĂůƵĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ƚŽƚĂů�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�dĐͲϵϵ�ŝŶ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�

region
WϬϱϵ ^ϭϴϲ� /ŵƉƌŽǀŝŶŐ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ǁŝƚŚ�d�>z^
WϬϲϬ ^ϭϴϳ� hƉĚĂƚĞĚ�ĂŶĚ�ƌĞǀŝƐĞĚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŶнϮϯϲ͕ϮϯϴEƉ
WϬϲϭ ^ϭϴϴ� �ŽŵƉĂƌŝƐŽŶ�ĞǀĂůƵĂƟŽŶ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϮϱϬ�Ĩ
WϬϲϮ S197 Measurements of the 6Li(n,_Ϳƚ�ƐƚĂŶĚĂƌĚ�ĐƌŽƐƐͲƐĞĐƟŽŶ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ
WϬϲϯ ^ϭϵϴ� �ƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ϭϵϳ�Ƶ�;Ŷ͕ϮŶͿ�ϭϵϳ�ƵŐнŵϭ͕ŵϮ�ƌĞĂĐƟŽŶ
WϬϲϰ ^ϭϵϵ� �ƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�ϭϰϰ^ŵ;Ŷ͕_)141Nd and 66Zn(n,_ͿϲϯEŝ�ƌĞĂĐƟŽŶƐ�Ăƚ�ϰ͘Ϭ͕�ϱ͘Ϭ�ĂŶĚ�ϲ͘Ϭ�DĞs��
WϬϲϱ ^ϮϬϬ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŽŶ�ϳϬ�ŝŶĐ�
WϬϲϲ ^ϮϬϵ� dŚĞ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĨŽƌ���^�ŝŶ��ŚŝŶĂ
WϬϲϳ ^ϮϭϬ� �ŽŵƉĂƌĂƟǀĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞ�ŵĞƚŚŽĚƐ�ƚŽ�ĐŽŶƚƌŽů�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ůĂƌŐĞ�

containers
WϬϲϴ ^Ϯϭϭ� �ƌŽƐƐͲƐĞĐƟŽŶƐ�ĨƌŽŵ�ĚĞƵƚĞƌŽŶ�ŝƌƌĂĚŝĂƟŽŶ�ŽĨ�ƚŚŝŶ�ƚŚŽƌŝƵŵ�ƚĂƌŐĞƚ�Ăƚ�ĞŶĞƌŐǇ�ϳ�'Ğs
WϬϲϵ ^ϮϭϮ� tŽƌŬ�ƉůĂŶ�ĨŽƌ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ���Zt/EϮ͘ϯ�ĚĞƉůĞƚĞĚ�ŵĂƚĞƌŝĂů�ďĂůĂŶĐĞ�ĐĂůĐƵůĂƟŽŶ�ĐŽŶĐĞƌŶŝŶŐ�Ă�ƐŽŵĞ�

important isotopes for fuel cycle
WϬϳϬ ^ϮϮϮ� DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŶͺdK&�ůĞĂĚ�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�ǁŝƚŚ�ƚŚĞ�'ĞĂŶƚϰ�ƚŽŽůŬŝƚ͗�Ă�ďĞŶĐŚŵĂƌŬ�

study
WϬϳϭ ^Ϯϯϭ� /ŵƉĂĐƚ�ŽĨ�ŝŵƉůŝĐŝƚ�ĞīĞĐƚƐ�ŽŶ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�ƐĞŶƐŝƟǀŝƟĞƐ�ŽĨ�ƚŚĞ��ŽƉƉůĞƌ�ĐŽĞĸĐŝĞŶƚ�ŽĨ�Ă�>tZ�ƉŝŶ�

cell
WϬϳϮ ^ϮϯϮ� ��ƐƚƌĞƐƐ�ƚĞƐƚ�ŽŶ�Ϯϯϱh;Ŷ͕�ĨͿ�ŝŶ�ĂĚũƵƐƚŵĞŶƚ�ǁŝƚŚ�,�/�ĂŶĚ�,D/�ďĞŶĐŚŵĂƌŬƐ
WϬϳϯ ^Ϯϰϵ� �ƐƟŵĂƚĞƐ�ŽĨ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ŚĞŝŐŚƚƐ�ĨŽƌ�ŶĞƵƚƌŽŶͲĚĞĮĐŝĞŶƚ�WŽ�ƚŽ�dŚ�ŶƵĐůĞŝ�ƉƌŽĚƵĐĞĚ�ŝŶ�ĨƵƐŝŽŶ�

ƌĞĂĐƟŽŶƐ
WϬϳϱ ^Ϯϱϭ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŝƐŽŵĞƌŝĐ�ǇŝĞůĚ�ƌĂƟŽƐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĨƌŽŵ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽŶ�ŶĂƚͲh�

ĂŶĚ�ϮϯϮͲdŚ
WϬϳϲ S261 Analysis on CEA93 library
WϬϳϳ ^ϮϲϮ� DĞƚŚŽĚ�ŽĨ�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĂďƐŽůƵƚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ƉĂƌƟĐůĞƐ�ĂŶĚ�ŐĂŵŵĂ�

rays
WϬϳϴ ^Ϯϲϯ� �ƉƉůŝĐĂƟŽŶ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŽĨ�Ϯϴϭ�ŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ƚŽ�ůĂƫĐĞ�ƉŚǇƐŝĐƐ�ĐŽĚĞ�ŽĨ��K^/E��

ƐŽŌǁĂƌĞ�ƉĂĐŬĂŐĞ
WϬϴϬ ^Ϯϳϰ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ϮϬϵ�ŝ�;Ŷ͕�ϰŶͿ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ�ƉƌŽĚƵĐĞĚ�ďǇ�

ϯϬ͕�ϯϱ͕�ĂŶĚ�ϰϬ�DĞs�ƉƌŽƚŽŶƐ
WϬϴϭ ^Ϯϳϱ� EĞƵƚƌŽŶ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĨŽƌ�ŶĂƚƵƌĂů�t�Ăƚ�Ŷ�>��
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Programme in detail

WϬϴϯ ^Ϯϳϳ� �ŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŐĂŵŵĂ�ƌĂǇƐ�ĨƌŽŵ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŽŶ�ŝƌŽŶͲϱϲ�Ăƚ�
Ŷ�>���ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ

WϬϴϰ ^Ϯϳϴ� /ŶƐƉĞĐƟŽŶ�ŽĨ�ϱϲ&Ğ�ŐͲƌĂǇ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƵƐŝŶŐ�
ŽƉƟĐĂů�ŵŽĚĞů�ĂƉƉƌŽĂĐŚĞƐ

WϬϴϱ ^Ϯϴϴ� /ŶŇƵĞŶĐĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƚƵďĞ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞ�ĚĞŶƐŝƚŽŵĞƚƌǇ
WϬϴϲ ^Ϯϴϵ� �ůĞŵĞŶƚĂů�ĐŽŵƉŽƐŝƟŽŶ�ĂŶĚ�ƐĞĚŝŵĞŶƚĂƟŽŶ�ƌĂƚĞƐ�ŝŶ�Ă�ŵĂƌŝŶĞ�ƐǇƐƚĞŵ�ŝŶŇƵĞŶĐĞĚ�ǁŝƚŚ�ƚŚĞ�ƟĚĞ�ĂĐƟŽŶ�

ƵƐŝŶŐ�/E���ĂŶĚ�WůŽŵďͲϮϭϬ�ŵĞƚŚŽĚ͗�ĞǆĂŵƉůĞ�ŽĨ�ƚŚĞ�'ĂďĞƐ�'ƵůĨ�;dƵŶŝƐŝĂͿ
WϬϴϳ ^ϮϵϬ� �ĞƐŝŐŶŝŶŐ�ƚŽŽůƐ�ĨŽƌ�Žŝů�ĞǆƉůŽƌĂƟŽŶ�ƵƐŝŶŐ�ŶƵĐůĞĂƌ�ŵŽĚĞůŝŶŐ
WϬϴϴ ^Ϯϵϭ� EŽŶͲĚĞƐƚƌƵĐƟǀĞ�ĂƐƐĂǇ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�ƵƐŝŶŐ�Ă�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ŵĞƚŚŽĚ
WϬϴϵ ^ϯϬϭ� ,ŝŐŚ�ƉƌĞĐŝƐŝŽŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ŝƐŽƚŽƉŝĐ�ĐŽŵƉŽƐŝƟŽŶ�ĨŽƌ�ƐĂŵƉůĞƐ�ƵƐĞĚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�

measurements
WϬϵϬ ^ϯϬϮ� DĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ƐŝŵƵůĂƟŽŶ�ĨŽƌ�Ă�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ŝŵĂŐŝŶŐ�ǁŝƚŚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĂŶĚ�yͲƌĂǇ�ďĞĂŵƐ
WϬϵϭ S303 Neutron beamline design of a white neutron source at CSNS
WϬϵϮ ^ϯϭϯ� �ŝƌƚŚͲĚĞĂƚŚ�ŵŽĚĞů�ĨŽƌ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚƌĂŶƐŝĞŶƚ�ƉƌŽĐĞƐƐĞƐ�ŝŶ�ŵƵůƟƉůǇŝŶŐ�ŵĞĚŝƵŵ�ǁŝƚŚ�DKyͲ&ƵĞů
WϬϵϯ ^ϯϭϰ� hƐĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ��K�Z��ĨĂĐŝůŝƚǇ�ĨŽƌ�ƚĞƐƟŶŐ�ŽĨ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ŽĨ�ŵĂŝŶ�ƐƚƌƵĐƚƵƌĂů�

materials for fast reactors
WϬϵϰ ^ϯϭϱ� ZĞͲŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ƚŚĞ��ZD/E�Ͳs�ĞǆƉĞƌŝŵĞŶƚ͗�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ŝŶƚĞŐƌĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�

in the fast energy range
WϬϵϱ ^ϯϭϲ� �ŽŵƉĂƌŝƐŽŶ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�D�EW�ƉŚŽƚŽŶ�ŝŶƚĞƌĂĐƟŽŶ�ĚĂƚĂ�ĂŐĂŝŶƐƚ�ĐŽŵƉƵƚĂƟŽŶĂů�ĞǆĂŵƉůĞƐ�ĂŶĚ�

^/E����ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ
WϬϵϲ ^ϯϮϱ� �Ŷ�ĂƉƉƌŽĂĐŚ�ƚŽ�ĂĚũƵƐƚŵĞŶƚ�ŽĨ�ƌĞůĂƟǀŝƐƟĐ�ŵĞĂŶ�ĮĞůĚ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ
WϬϵϳ ^ϯϮϲ� ��ƚŽŽů�ĨŽƌ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ϳ>ŝ;Ɖ͕ŶͿϳ�Ğ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ďĞůŽǁ�ƚŚĞ�ƚŚƌĞĞͲďŽĚǇ�ďƌĞĂŬ�ƵƉ�ƌĞĂĐƟŽŶ�

threshold
WϬϵϴ ^ϯϮϳ� �ĞƐĐƌŝƉƟŽŶ�ŽĨ�ŶƵĐůĞŽŶ�ƐĐĂƩĞƌŝŶŐ�ŽŶ�ϮϬϴWď�ĂŶĚ�ϮϬϵ�ŝ�ďǇ�Ă�ĨƵůůǇ�ůĂŶĞͲĐŽŶƐŝƐƚĞŶƚ�ĚŝƐƉĞƌƐŝǀĞ�

ĐŽƵƉůĞĚͲĐŚĂŶŶĞů�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů
WϬϵϵ ^ϯϮϴ� ZŽůĞ�ŽĨ�ƌŽƚĂƟŽŶĂů�ĞŶĞƌŐǇ�ĐŽŵƉŽŶĞŶƚ�ŝŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ϭϲKнϭϵϴWƚ�ƌĞĂĐƟŽŶ
Wϭϰϰ ^ϱϬϭ� dĞƐƟŶŐ�ŽĨ�ƚŚĞ����EͲZ&�ŵƵůƟŐƌŽƵƉ�ĚĂƚĂ�ůŝďƌĂƌǇ�ŝŶ�ƉŚŽƚŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐĂůĐƵůĂƟŽŶƐ
Wϭϰϱ ^ϱϬϮ� sĞƌŝĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂďĂƐĞƐ��y&KZ�ĂŶĚ��E�&
Wϭϰϲ ^ϱϬϯ� /ŶƚĞƌͲĐŽŵƉĂƌŝƐŽŶ�ŽĨ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ŵŽĚĞů�ĐŽĚĞƐ�ƚŽǁĂƌĚ�ďĞƩĞƌ�ĂĐƟŶŝĚĞ�ĞǀĂůƵĂƟŽŶƐ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Thursday 15 September  08:30-12:20    Ambassadeur

�ŵďĂƐƐĂĚĞƵƌ

dŽƉŝĐ�ƚƌĂĐŬ͗�� &ŝƐƐŝŽŶ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŽďƐĞƌǀĂďůĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� &ŝƐƐŝŽŶ�ƚŚĞŽƌǇ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚƐ�///

�ŚĂŝƌ͗�� '͘��ĞůŝĞƌ͕ ����Ͳ�/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ

Ϭϴ͗ϯϬ� /ϯϯϰ� EƵĐůĞĂƌ�ĮƐƐŝŽŶ͗�ĨƌŽŵ�ŵŽƌĞ�ƉŚĞŶŽŵĞŶŽůŽŐǇ�ĂŶĚ�ĂĚũƵƐƚĞĚ�ƉĂƌĂŵĞƚĞƌƐ�ƚŽ�ŵŽƌĞ�ĨƵŶĚĂŵĞŶƚĂů�� �
� � ƚŚĞŽƌǇ�ĂŶĚ�ŝŶĐƌĞĂƐĞĚ�ƉƌĞĚŝĐƟǀĞ�ƉŽǁĞƌ�

DĂŐŝĞƌƐŬŝ�W͘ �;&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕�tĂƌƐĂǁ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �tĂƌƐĂǁ͕�WŽůĂŶĚͿ
Ϭϵ͗ϬϬ� Zϯϯϱ� ^ƚƵĚǇ�ŽĨ�ĮǀĞͲĚŝŵĞŶƐŝŽŶĂů�ƉŽƚĞŶƟĂůͲĞŶĞƌŐǇ�ƐƵƌĨĂĐĞƐ�ĨŽƌ�ĂĐƟŶŝĚĞ�ŝƐŽƚŽƉĞƐ�ďǇ�ƚŚĞ�ŵĂĐƌŽƐĐŽƉŝĐͲ� �
� � ŵŝĐƌŽƐĐŽƉŝĐ�ŵĞƚŚŽĚ�

&ĂŶ�d^͘�;^ƚĂƚĞ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �/ŶƐƟƚƵƚĞ�ĨŽƌ�,ĞĂǀǇ�ŝŽŶ�WŚǇƐŝĐƐ͕�
^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ͕�WĞŬŝŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ

Ϭϵ͗ϮϬ� Zϯϯϲ� KĚĚͲĞǀĞŶ�ĞīĞĐƚ�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŝŶ�ůŽǁ�ĞŶĞƌŐǇ�ĮƐƐŝŽŶ
DŝƌĞĂ�D͘�;dŚĞŽƌĞƟĐĂů�WŚǇƐŝĐƐ͕�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�
�ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂͿ

Ϭϵ͗ϰϬ� Zϯϯϳ� DŝĐƌŽƐĐŽƉŝĐ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĚǇŶĂŵŝĐƐ͗�ƚŽǁĂƌĚ�Ă�ϯ��ĐŽŵƉƵƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƟŵĞ�ĚĞƉĞŶĚĞŶƚ�� �
� � '�D�ĞƋƵĂƟŽŶ

Regnier D. (CEA, DAM, DIF, Arpajon, France)
ϭϬ͗ϬϬ� ^ϯϯϴ� EĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ϮϰϬͲWƵ�ĂŶĚ�ϮϰϮͲWƵ

�ĞůůŽŶŝ�&͘ �;��ͬ:Z�ͬ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵͿ
ϭϬ͗Ϭϱ� ^ϯϯϵ� �ŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƟŵĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�ƚŚĞ���
� � EƉͲϮϯϳ�ŝŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϰ͘Ϯϯ�ƚŽ�ϭϳ͘ϵϴ�DĞs�

<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ
ϭϬ͗ϭϬ� ^ϯϰϬ� dŚĞ�ĮƐƐŝŽŶ�ƟŵĞ�ƉƌŽũĞĐƟŽŶ�ĐŚĂŵďĞƌ

^ŶǇĚĞƌ�>͘�;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>Ăď͕�>ŝǀĞƌŵŽƌĞ͕�h^�Ϳ
ϭϬ͗ϭϱ� ^ϯϰϮ� WŽƚĞŶƟĂůͲĚƌŝǀŝŶŐ�ŵŽĚĞů�ƐƚƵĚǇ�ŽŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĂĐƟŶŝĚĞ�ŶƵĐůĞŝ�ĮƐƐŝŽŶ�

tĞŝ��͘�;>ĂŶǌŚŽƵ�hŶŝǀĞƌƐŝƚǇ͕ �^ĐŚŽŽů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ĂŶĚ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕�
�ŶŐŝŶĞĞƌŝŶŐ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ĨŽƌ�EĞƵƚƌŽŶ��ƉƉůŝĐĂƟŽŶ͕�>ĂŶǌŚŽƵ͕�W͘ Z͘�ŚŝŶĂͿ

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϯϰϯ� ��ŶĞǁ�h<�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĞǀĂůƵĂƟŽŶ�
DŝůůƐ�Zt͘�;h<�EĂƟŽŶĂů�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ͕ �^ĞůůĂĮĞůĚ͕�h<Ϳ

ϭϭ͗ϮϬ� Zϯϰϰ� �ǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŝŶŇƵĞŶĐĞ�Ăƚ�ƚŚĞ�ƐĐŝƐƐŝŽŶ�ĐŽŶĮŐƵƌĂƟŽŶ�
ZĂŵŽƐ��͘�;�ĞƉƚ͘�ĚĞ�&şƐŝĐĂ�ĚĞ�WĂƌơĐƵůĂƐ͕�h^�͕�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶͿ

ϭϭ͗ϰϬ� Zϯϰϱ� DĂĐƌŽƐĐŽƉŝĐͲŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞůƐ�ŽĨ�ŶƵĐůĞĂƌ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�Ͳ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŝŶ��KEZ���
dĂŵĂŐŶŽ�W͘ �;���͕���Eͬ��Zͬ^WZ�͕�^ĂŝŶƚͲWĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞͿ

ϭϮ͗ϬϬ� Zϯϰϲ� &ŝƐƐŝŽŶ�ĚĞƐĐƌŝƉƟŽŶ͗�ĮƌƐƚ�ƐƚĞƉƐ�ƚŽǁĂƌĚƐ�Ă�ĨƵůů�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ƟŵĞͲĚĞƉĞŶĚĞŶƚ�ŚŝůůͲǁŚĞĞůĞƌ�� �
� � ĞƋƵĂƟŽŶ�

sĞƌƌŝğƌĞ�D͘�;���͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞͿ
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Programme in detail

Thursday 15 September   08:30-12:20   Beethoven

�ĞĞƚŚŽǀĞŶ

dŽƉŝĐ�ƚƌĂĐŬ͗��ǀĂůƵĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��ǀĂůƵĂƟŽŶ�/s

�ŚĂŝƌ͗��t͘�^ƵŶ͕�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

Ϭϴ͗ϯϬ� /ϯϰϳ� KŶ�ƚŚĞ�ƵƐĞ�ŽĨ��ĂǇĞƐŝĂŶ�DŽŶƚĞͲ�ĂƌůŽ�ŝŶ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ
De Saint Jean C. (CEA, DEN-Cadarache, Saint-Paul-lez-Durance, France)

Ϭϵ͗ϬϬ� Zϯϰϴ� ��ǀĂƌŝĂƟŽŶĂů��ĂǇĞƐŝĂŶ�ĂƉƉƌŽĂĐŚ�ƚŽ�ĂĐĐĞůĞƌĂƚĞ�DŽŶƚĞ��ĂƌůŽ�ĞǀĂůƵĂƟŽŶ�ŵĞƚŚŽĚƐ
^ĐŚŶĂďĞů�'͘�;����^ĂĐůĂǇ͕ �/ƌĨƵͬ^WŚE͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ

Ϭϵ͗ϮϬ� Zϯϰϵ� EŽǀĞů�ĞǀĂůƵĂƟŽŶ�ĐŽŶĐĞƉƚ�ŝŶĐůƵĚŝŶŐ�ŵŽĚĞů�ĚĞĨĞĐƚƐ�
>ĞĞď�,͘�;dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ�tŝĞŶ͕��ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ

Ϭϵ͗ϰϬ� ZϯϱϬ� &ŝƐƐŝŽŶ�ǇŝĞůĚ�ĐŽǀĂƌŝĂŶĐĞƐ�ĨŽƌ�:�&&͗�Ă��ĂǇĞƐŝĂŶ�DŽŶƚĞ��ĂƌůŽ�ŵĞƚŚŽĚ�
>ĞƌĂǇ�K͘�;ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�^ǇƐƚĞŵƐ��ĞŚĂǀŝŽƵƌ�>ĂďŽƌĂƚŽƌǇ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�
Switzerland)

ϭϬ͗ϬϬ� ^ϯϱϭ� �ŽŽƚƐƚƌĂƉ�ŵĞƚŚŽĚ�ĨŽƌ�ĐŽŶƐƚƌƵĐƟŶŐ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ŽĨ�ŽƉƟĐĂůͲŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ƚŚĞ�� �
� � ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ƚŚƌĞƐŚŽůĚ�ĂŶŽŵĂůǇ�

�ďƌŝŽůĂ��͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕��E��͕��ƵĞŶŽƐ��ŝƌĞƐ͕��ƌŐĞŶƟŶĂͿ
ϭϬ͗Ϭϱ� ^ϯϱϮ� hŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ŝŶ�ĨƵĞů�ĂƐƐĞŵďůǇ�ĚĞƉůĞƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ

�ƵƌĞƐ��͘�;'ĞƐĞůůƐĐŚĂŌ�Ĩƺƌ��ŶůĂŐĞŶͲ�ƵŶĚ�ZĞĂŬƚŽƌƐŝĐŚĞƌŚĞŝƚ�;'Z^Ϳ�Ő'ŵď,͕��ŽƌĞ��ĞŚĂǀŝŽƵƌ�
Department, Garching, Germany)

ϭϬ͗ϭϬ� ^ϯϱϯ� dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ƌĞƚƌŽĂĐƟǀĞ�ŵĞƚŚŽĚ�ĨŽƌ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�� �
� � ƉƌŽƉĂŐĂƚĞĚ�ƚŽ�ŚĞůŝƵŵ�ƉƌŽĚƵĐƟŽŶ�ĚƵĞ�ƚŽ�EŝͲϱϵ�ŝŶ�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞů�

Helgesson P. (Division of applied nuclear physics, Uppsala University, Uppsala, Sweden)
ϭϬ͗ϭϱ� ^ϯϱϰ� �ŵĞƌŐŝŶŐ�ĐĂƉĂďŝůŝƟĞƐ�ĨŽƌ�ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�ZͲŵĂƚƌŝǆ�

^�DDz�ĐŽĚĞ�
WŝŐŶŝ�Dd͘ �;KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�Ϳ

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϯϱϱ� �ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶƚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�ĐŽƌƌĞůĂƟŽŶ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�� � �
� � ĚŝƐƉůĂĐĞŵĞŶƚ�ŬĞƌŵĂ�

'ƌŝĸŶ�W:͘�;^ĂŶĚŝĂ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌŝĞƐ͕��ůďƵƋƵĞƌƋƵĞ͕�ED͕�h^�Ϳ
ϭϭ͗ϮϬ� Zϯϱϲ� hŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŽƚĂů�DŽŶƚĞ��ĂƌůŽ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ŝŶ�ďƵƌŶ�ƵƉ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝƚŚ��� �
� � ŐĞŶĞƌĂůŝǌĞĚ�ƉĞƌƚƵƌďĂƟŽŶ�ƚŚĞŽƌǇ�

�ŝĚĂƵĚ��͘�;>ĂďŽƌĂƚŽŝƌĞ�ĚĞ�WŚǇƐŝƋƵĞ�^ƵďĂƚŽŵŝƋƵĞ͕�>W^�ͬ/EϮWϯͬ�EZ^͕�hŶŝǀ͘ �'ƌĞŶŽďůĞͲ�ůƉĞƐ͕�
Grenoble, France)

ϭϭ͗ϰϬ� Zϯϱϳ� EƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ďǇ�ƚŚĞ�y^h^��ŵĞƚŚŽĚ�ŝŶ�ƚŚĞ�,�>/K^Ϯ�ůĂƫĐĞ�ĐŽĚĞ�
Wemple C. (Studsvik Scandpower, Inc., Idaho Falls, ID USA)

ϭϮ͗ϬϬ� Zϯϱϴ� �ŽǀĂƌŝĂŶĐĞƐ�ĨŽƌ�ƚŚĞ�ϱϲ&Ğ�ƌĂĚŝĂƟŽŶ�ĚĂŵĂŐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
^ŝŵĂŬŽǀ�^͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͕�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ�ĂŶĚ�/ŶƐƟƚƵƚĞ�
ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �</d͕ �<ĂƌůƐƌƵŚĞ͕�'ĞƌŵĂŶǇͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Thursday 15 September   08:30-12:20   Mozart

Mozart

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�&ĂƐƚ�ŶĞƵƚƌŽŶƐ�///ͬ�ŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�/s

Chair:  M. Kerveno, IPHC - CNRS, Strasbourg, France

Ϭϴ͗ϯϬ� /ϯϱϵ� ,ŝŐŚ�ƌĞƐŽůƵƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĞǆŝƚĞĚ�ƐƚĂƚĞƐ�;Ŷ͕ƉŶͿ͕�;Ŷ͕ĚŶͿ��ͲϭϮ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ 
WŝůůŽŶ�D͘�;�E����͘Z͘�&ƌĂƐĐĂƟ͕�ZŽŵĞ͕�/ƚĂůǇͿ

Ϭϵ͗ϬϬ� ZϯϲϬ� dŚĞ�ϭϯ�;Ŷ͕ĂϬͿϭϬ�Ğ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�ϭϰ͘ϯ�DĞs�ĂŶĚ�ϭϳ�DĞs�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ
<ĂǀƌŝŐŝŶ�W͘ �;�/s/����/ŶƐƚƌƵŵĞŶƚĂƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ

Ϭϵ͗ϮϬ� Zϯϲϭ� EĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�>ŝ͕��Ğ͕�ĂŶĚ���Ăƚ�ĂŶ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ŽĨ�ϭϬϬ��
� � DĞs�

Araki S. (Department of Advanced Energy Engineering Science, Kyushu University, Fukuoka, Japan)
Ϭϵ͗ϰϬ� ZϬϲϯ� �ƐƐĞƐƐŵĞŶƚ�ŽĨ�ďĞƌǇůůŝƵŵ�ĂŶĚ�ŵŽůǇďĚĞŶƵŵ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�ǁŝƚŚ�ƚŚĞ�ZW/�ŶĞƵƚƌŽŶ�� � �
� � ƐĐĂƩĞƌŝŶŐ�ƐǇƐƚĞŵ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ĨƌŽŵ�Ϭ͘ϱ�ƚŽ�ϮϬ�DĞs

�ĂŶŽŶ�z͘ �;'ĂĞƌƩŶĞƌ�>/E����ĞŶƚĞƌ͕ �ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�dƌŽǇ͕ �EĞǁ�zŽƌŬͿ
ϭϬ͗ϬϬ� ^ϯϲϯ� ;Ŷ͕ǆŶͿ��ƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�zͲϴϵ�ĨŽŝůƐ�ƵƐĞĚ�ĂƐ�ĚĞƚĞĐƚŽƌƐ�ĨŽƌ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�� �
� � ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ĚĞĞƉůǇ�ƐƵďĐƌŝƟĐĂů�ĂƐƐĞŵďůǇ�͞Yh/Ed�͟�

�ŝĞůĞǁŝĐǌ�D͘�;EĂƟŽŶĂů��ĞŶƚƌĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�^ǁŝĞƌŬ͕�WŽůĂŶĚͿ
ϭϬ͗Ϭϱ� ^ϯϲϰ� ��ŚŝŐŚ�ƉƌĞĐŝƐŝŽŶ�ƚĂŐŐĞĚ�ŶĞƵƚƌŽŶ�ŶͲƉ�ƐĐĂƩĞƌŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ�ϭϰ͘ϵ�DĞs

�ĂƌůƐŽŶ���͘�;EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�^ƚĂŶĚĂƌĚƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �'ĂŝƚŚĞƌƐďƵƌŐ͕�h^�Ϳ
ϭϬ͗ϭϬ� ^ϯϲϱ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ĂŶŐƵůĂƌ�ĂŶĚ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�ϳ>ŝ;Ě͕ŶͿϴ�Ğ�ƌĞĂĐƟŽŶ�Ăƚ��
� � ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐǇ�Ϯ͘ϵ�DĞs�ďǇ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚ�

<ŚƌǇĂĐŚŬŽǀ�s͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ

ϭϬ͗ϭϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϯϲϲ� /ŶǀĞƐƟŐĂƟŶŐ�ƚŚĞ�ƐƵƌƌŽŐĂƚĞͲƌĞĂĐƟŽŶ�ŵĞƚŚŽĚ�ǀŝĂ�ƚŚĞ�ƐŝŵƵůƚĂŶĞŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĮƐƐŝŽŶ�ĂŶĚ���
� � ŐĂŵŵĂͲĚĞĐĂǇ�ƉƌŽďĂďŝůŝƟĞƐ�

:ƵƌĂĚŽ��͘�;�ĞŶƚƌĞ�Ě͛�ƚƵĚĞƐ�EƵĐůĠĂŝƌĞƐ�ĚĞ��ŽƌĚĞĂƵǆͲ'ƌĂĚŝŐŶĂŶ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞͿ�
ϭϭ͗ϮϬ� Zϯϲϳ� dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ŽĨ�ƚŚĞ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ŝŶ�ƉƌŽƚŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�� �
� � ϮϬϰ͕ϮϬϲ͕ϮϬϳ͕ϮϬϴWď�ĂŶĚ�ϮϬϵ�ŝ� �

�ŚĂŶŐ��:͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EŽƌƚŚǁĞƐƚ�hŶŝǀĞƌƐŝƚǇ͕ �yŝ Ă͛Ŷ͕�W͘ Z͘�ŚŝŶĂͿ
ϭϭ͗ϰϬ� Zϯϲϴ� WƌŽƚŽŶ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŽŶ�ϭϲK�ĂŶĚ�Ϯϴ^ŝ�

�ŽƌŽŵŝǌĂ�D͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲ
DĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ�ĂŶĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂͿ

ϭϮ͗ϬϬ� ZϯϲϮ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ϭϰE;Ě͕Ɖ�ͿϭϱE�ĨƌŽŵ�Ϭ͘ϲͲϮ͘Ϭ�DĞs�
<ĂŬƵĞĞ�K͘�;WŚǇƐŝĐƐ�Θ��ĐĐĞůĞƌĂƚŽƌƐ�ZĞƐĞĂƌĐŚ�^ĐŚŽŽů͕�E^dZ/͕�dĞŚƌĂŶ͕�/ƌĂŶͿ
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Programme in detail

Thursday 15 September   08:30-12:20   Strauss

^ƚƌĂƵƐƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�&ƵƐŝŽŶ

�ŚĂŝƌ͗�� W͘ �>ĞĐŽŶƚĞ͕���Eͬ��Zͬ^WZ�ͬ>�WŚ͕����͕�^ĂŝŶƚ�WĂƵů�>Ğǌ��ƵƌĂŶĐĞ��ĞĚĞǆ͕�&ƌĂŶĐĞ

Ϭϴ͗ϯϬ� /ϯϲϵ� EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĨƵƐŝŽŶ�ƚĞĐŚŶŽůŽŐǇ�Ͳ�dŚĞ��ƵƌŽƉĞĂŶ�ĂƉƉƌŽĂĐŚ�
&ŝƐĐŚĞƌ�h͘�;/ŶƐƟƚƵƚĞ�ĨŽƌ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ�
;</dͿ͕��ŐŐĞŶƐƚĞŝŶͲ>ĞŽƉŽůĚƐŚĂĨĞŶ͕�'ĞƌŵĂŶǇͿ

Ϭϵ͗ϬϬ� ZϯϳϬ� ^ĐŽƉŝŶŐ�ƚŚĞ�ŵĂƚĞƌŝĂů�ƌĞƐƉŽŶƐĞ�ůĂŶĚƐĐĂƉĞ�ǁŝƚŚ�ĂƵƚŽŵĂƟĐ�ƐŝŵƵůĂƟŽŶ�ƚŽŽůƐ�ʹ�ĂĐƟǀĂƟŽŶ͕��� �
� � ƚƌĂŶƐŵƵƚĂƟŽŶ͕�ĂŶĚ�ƉƌŝŵĂƌǇ�ĚĂŵĂŐĞ�ĨƵŶĐƟŽŶƐ�

'ŝůďĞƌƚ�DZ͘�;dΘD�ĚĞƉĂƌƚŵĞŶƚ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵ��ƚŽŵŝĐ��ŶĞƌŐǇ��ƵƚŚŽƌŝƚǇ͕ �h<Ϳ
Ϭϵ͗ϮϬ� Zϯϳϭ� ZĞůŝĂďŝůŝƚǇ�ŽĨ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ĞƐƟŵĂƟŽŶ�ŽĨ�ƐŚƵƚĚŽǁŶ�ĚŽƐĞ�ƌĂƚĞ�ŝŶ�ƚŚĞ�/d�Z�ƉŽƌƚ�ĐĞůů��
� � ĂŶĚ�ƉŽƌƚ�ŝŶƚĞƌƐƉĂĐĞ�

Ogando F. (Power Engineering Department, UNED. Madrid, Spain)
Ϭϵ͗ϰϬ� ZϯϳϮ� �ŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ůŝŐŚƚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƐƚŽƉƉŝŶŐ�ƉŽǁĞƌ�� � �
� � ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƐŽŵĞ�ƐƚƌƵĐƚƵƌĂů�ĨƵƐŝŽŶ�ŵĂƚĞƌŝĂůƐ�

^ĂƌƉƺŶ�/,͘�;�ĨǇŽŶ�<ŽĐĂƚĞƉĞ�hŶŝ͕͘�WŚǇƐŝĐƐ��ĞƉƚ͕͘��ĨǇŽŶŬĂƌĂŚŝƐĂƌ͕ �dƵƌŬĞǇͿ
ϭϬ͗ϬϬ� ^ϯϳϯ� ^ƚƵĚǇ�ŽĨ�ĐŽŶĐƌĞƚĞ�ĂĐƟǀĂƟŽŶ�ǁŝƚŚ�/&D/&ͲůŝŬĞ�ŶĞƵƚƌŽŶ�ŝƌƌĂĚŝĂƟŽŶ͗�ƐƚĂƚƵƐ�ŽĨ���&�ĂŶĚ�d�E�>�� �
� � ŶĞƵƚƌŽŶ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ

Ogando F. (Power Engineering Department, UNED. Madrid, Spain)

ϭϬ͗Ϭϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϯϳϰ� �ŽƉƉĞƌ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚ�ĨŽƌ�ƚŚĞ�ƚĞƐƟŶŐ�ŽĨ�:�&&Ͳϯ͘Ϯ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĨƵƐŝŽŶ�ĂƉƉůŝĐĂƟŽŶƐ�
�ŶŐĞůŽŶĞ�D͘�;�E���hdͲ&h^͕��͘Z͘�&ƌĂƐĐĂƟ͕�ZŽŵĞ͕�/ƚĂůǇͿ

ϭϭ͗ϮϬ� Zϯϳϱ� ŶĂƚ�Ƶ�ĂŶĚ�ŶĂƚs�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŵĞĂƐƵƌĞĚ�ďǇ�ƋƵĂƐŝŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�Ɖнϳ>ŝ�ƌĞĂĐƟŽŶ���
� � ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ϭϴͲϯϰ�DĞs�

DĂũĞƌůĞ�D͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ͕�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ�ŽĨ�ƚŚĞ���^͕�\Ğǎ͕��ǌĞĐŚ�
Republic)

ϭϭ͗ϰϬ� Zϯϳϲ� ^ĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ƚŚĞ�ƚƌŝƟƵŵ�ďƌĞĞĚŝŶŐ�ƌĂƟŽ�ŽĨ�Ă���DK�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌ�ǁŝƚŚ��
� � Ă�ŚĞůŝƵŵ�ĐŽŽůĞĚ�ƉĞďďůĞ�ďĞĚ�ďůĂŶŬĞƚ� �

EƵŶŶĞŶŵĂŶŶ��͘�;<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�
dĞĐŚŶŽůŽŐǇ͕ �<ĂƌůƐƌƵŚĞ͕�'ĞƌŵĂŶǇͿ

ϭϮ͗ϬϬ� Zϯϳϳ� KŶ�ƚŚĞ�ƐǇŶĞƌŐǇ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĨƵƐŝŽŶ�ĂŶĚ�ŵŽĚĞů�ĂƐƐƵŵƉƟŽŶƐ�
  �ǀƌŝŐĞĂŶƵ�s͘ �;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲ� �
  Magurele, Romaniaf)
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DŽƌƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� EƵĐůĞĂƌ�ŵĂƐƐĞƐ͕�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĚĞĐĂǇ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��EƵĐůĞĂƌ�ŵĂƐƐĞƐ͕�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĚĞĐĂǇ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�/

�ŚĂŝƌ͗��D͘�&ĂůůŽƚ͕�^h��d��,�Ͳ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�EĂŶƚĞƐ�Ͳ��EZ^ͬ/EϮWϯ�Ͳ��DE͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞ

Ϭϴ͗ϯϬ� /ϯϳϴ� DĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĚĂƚĂ�ŝŶ�ŚĞĂǀǇ�ŵĂƐƐ�ƌĞŐŝŽŶ
Mukherjee G. (Variable Energy Cyclotron Centre, Kolkata, India)

Ϭϵ͗ϬϬ� Zϯϳϵ� ^ƚƌƵĐƚƵƌĞ�ŽĨ�ƐŝŶŐůĞ�ƉĂƌƟĐůĞ�ƐƚĂƚĞƐ�ŝŶ�ϳϱ͕ϳϳ�Ƶ�
Hadynska-Klek K. (INFN Laboratori Nazionali di Legnaro, Legnaro, Italy)

Ϭϵ͗ϮϬ� ZϯϴϬ� �ŽƌƌĞĐƟŽŶƐ�ŽĨ�ĂůƉŚĂͲ�ĂŶĚ�ƉƌŽƚŽŶͲĚĞĐĂǇ�ĞŶĞƌŐŝĞƐ�ŝŶ�ŝŵƉůĂŶƚĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ
,ƵĂŶŐ�t:͘�;�^E^DͲ/EϮWϯͬ�EZ^͕�hŶŝǀĞƌƐŝƚяĠ�ĚĞ�WĂƌŝƐ�^ƵĚ͕�KƌƐĂǇ͕ �&ƌĂŶĐĞͿ

Ϭϵ͗ϰϬ� Zϯϴϭ� /ŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ďĞƚĂ�ƐƉĞĐƚƌĂů�ƐŚĂƉĞƐ�ǁŝƚŚ�Ă�W/W^Ͳ�ĞƚĞĐƚŽƌͲ^ĞƚƵƉ�
�ŽŵƵůĂ��Z͘�;dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ��ƌĞƐĚĞŶ͕�/ŶƐƟƚƵƚ�Ĩƺƌ�<ĞƌŶͲ�ƵŶĚ�dĞŝůĐŚĞŶƉŚǇƐŝŬ͕��ƌĞƐĚĞŶ͕�
Germany)

ϭϬ͗ϬϬ� ZϯϴϮ� /ƐŽŵĞƌƐ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ϭϳϬ�Ǉ�ǀĂůĞŶĐĞ�ŵĂǆŝŵƵŵ͗�ĮƌƐƚ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ŽĨ�ϭϲϴ͕ϭϳϬdď
Gurgi LA. (Department of Physics, University of Surrey, Guildford, UK)

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϯϴϯ� dŚĞ�ϮϬϭϲ�ĂƚŽŵŝĐ�ŵĂƐƐ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ƚŚĞ�ŵĂƐƐ�ƚĂďůĞƐ�
Audi G. (CSNSM, Univ Paris-Sud, CNRS/IN2P3, Université Paris-Saclay, Orsay, France)

ϭϭ͗ϮϬ� Zϯϴϰ� DƵůƟƉŽůĂƌŝƚǇ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ŐƌŽƵŶĚͲƐƚĂƚĞ�ƚƌĂŶƐŝƟŽŶ�ϮͲ�ƚŽ�ϭͲ�ŝŶ�ϮϭϬ�ŝ
�ŝĞƉůŝĐŬĂͲKƌǇŶĐǌĂŬ�E͘�;/E&E�ƐĞǌŝŽŶĞ�Ěŝ�DŝůĂŶŽ͕�DŝůĂŶŽ͕�/ƚĂůǇ�ĂŶĚ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�
Polish Academy of Sciences, Krakow, Poland)

ϭϭ͗ϰϬ� Zϯϴϱ� 'ĂŵŵĂͲĚĞĐĂǇ�ŝŶ�ůŝŐŚƚ�ŶƵĐůĞŝ͘�,ĂůŽ�ŝƐŽŵĞƌƐ��
/ǌŽƐŝŵŽǀ�/E͘�;:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂͿ

ϭϮ͗ϬϬ� Zϯϴϲ� ^ƚƵĚǇ�ŽĨ�ŝƐŽŵĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�ĚĞĐĂǇƐ�ŝŶ�ϭϵϯ͕ϭϵϱ�ŝ� �
Mukherjee G. (Variable Energy Cyclotron Centre, Kolkata, India)
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Programme in detail

Thursday 15 September   08:30-12:20   Erasmus

�ƌĂƐŵƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� 'ĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��'ĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�/

Chair:  H. Utsunomiya, Department of Physics, Konan University, Higashinada, Japan

Ϭϴ͗ϯϬ� /ϯϴϳ� YƵĂƐŝƉĂƌƟĐůĞ�ƌĂŶĚŽŵ�ƉŚĂƐĞ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ƐǇƐƚĞŵĂƟĐƐ�ŽĨ�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ďĂƐĞĚ��
� � ŽŶ�ƚŚĞ�'ŽŐŶǇ�ĮŶŝƚĞ�ƌĂŶŐĞ�ĞīĞĐƟǀĞ�ŝŶƚĞƌĂĐƟŽŶ�

'ŽƌŝĞůǇ�^͘�;/ŶƐƟƚƵƚ�Ě �͛ƐƚƌŽŶŽŵŝĞ�Ğƚ�Ě �͛ƐƚƌŽƉŚǇƐŝƋƵĞ͕�hŶŝǀĞƌƐŝƚĠ�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ͕��ƌƵƐƐĞůƐ͕�
�ĞůŐŝƵŵͿ

Ϭϵ͗ϬϬ� Zϯϴϴ� DŝĐƌŽƐĐŽƉŝĐ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƌĂĚŝĂƟǀĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĨŽƌ�ĚŽƵďůĞͲŵĂŐŝĐ�ŶƵĐůĞŝ�
�ĐŚĂŬŽǀƐŬŝǇ�K͘�;/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂͿ

Ϭϵ͗ϮϬ� Zϯϴϵ� �ŝƉŽůĞ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ĨƌŽŵ�ůĂƌŐĞ�ƐĐĂůĞ�ƐŚĞůů�ŵŽĚĞů�ĨŽƌ�ůŝŐŚƚ�ĂŶĚ�ŵĞĚŝƵŵͲŵĂƐƐ�ŶƵĐůĞŝ�
Sieja K. (IPHC/CNRS Strasbourg, France)

Ϭϵ͗ϰϬ� ZϯϵϬ� /ŵƉƌŽǀĞŵĞŶƚƐ�ĂŶĚ�ƚĞƐƟŶŐ�ƉƌĂĐƟĐĂů�ĞǆƉƌĞƐƐŝŽŶƐ�ĨŽƌ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ŽĨ��ϭ�ŐĂŵŵĂͲ� �
� � ƚƌĂŶƐŝƟŽŶƐ�

<ĂĚĞŶŬŽ�/͘�;EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�dĂƌĂƐ�^ŚĞǀĐŚĞŶŬŽ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ �<Ǉŝǀ͕ �hŬƌĂŝŶĞͿ
ϭϬ͗ϬϬ� ^ϯϵϭ� �ĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌƐ�ŽŶ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ��
� � ŽĨ�Ϯϯϱh�ƵƉ�ƚŽ�ϮϬ�DĞs�

^ĂƌƉƵŶ�/,͘�;<ŦƌŦŬŬĂůĞ�hŶŝǀĞƌƐŝƚǇ͕ �&ĂĐƵůƚǇ�ŽĨ��ƌƚƐ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�ϭ�<ŦƌŦŬŬĂůĞ͕�
dƵƌŬĞǇͿ

ϭϬ͗Ϭϱ� ^ϯϵϮ� �ǆŝĂů�ĂƐǇŵŵĞƚƌǇ�ďƌĞĂŬŝŶŐ�ŝŶ�ĞǆĐŝƚĞĚ�ŚĞĂǀǇ�ŶƵĐůĞŝ�ĂƐ�ĞƐƐĞŶƟĂů�ĨĞĂƚƵƌĞ�ĨŽƌ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ůĞǀĞů��
� � ĚĞŶƐŝƟĞƐ�

:ƵŶŐŚĂŶƐ��Z͘�;/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨͿ
ϭϬ͗ϭϬ� ^ϯϵϯ� WŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ŽĨ�ϳϴ^Ğ�ĨƌŽŵ�ƚŚĞ�ƚǁŽͲƐƚĞƉ�ŐĂŵŵĂ�ĐĂƐĐĂĚĞƐ�ŵĞĂƐƵƌĞŵĞŶƚ�

<ƌƟĐŬĂ�D͘�;&ĂĐƵůƚǇ�ŽĨ�DĂƚŚĞŵĂƟĐƐ�ĂŶĚ�WŚǇƐŝĐƐ͕��ŚĂƌůĞƐ�hŶŝǀĞƌƐŝƚǇ͕ �WƌĂŐƵĞ͕��ǌĞĐŚ�ZĞƉƵďůŝĐͿ

ϭϬ͗ϮϬ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϯϵϰ� �ϭ�ĂŶĚ�Dϭ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�Ăƚ�ůŽǁ�ĞŶĞƌŐǇ�
Schwengner R. (Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany)

ϭϭ͗ϮϬ� Zϯϵϱ� WŚŽƚŽŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�ǀĂƌŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚƐ�Ͳ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ĞǀĂůƵĂƟŽŶ�ƵƐŝŶŐ��
� � ƉŚǇƐŝĐĂů�ĐƌŝƚĞƌŝĂ�ŽĨ�ĚĂƚĂ�ƌĞůŝĂďŝůŝƚǇ

sĂƌůĂŵŽǀ�ss͘ �;>ŽŵŽŶŽƐŽǀ�DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �^ŬŽďĞůƚƐǇŶ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�
Moscow, Russia)

ϭϭ͗ϰϬ� Zϯϵϲ� 'ĂŵŵĂ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Ăƚ�ƚŚĞ�KƐůŽ��ǇĐůŽƚƌŽŶ�
Siem S. (Dept. of Physics, University of Oslo, Oslo, Norway)

ϭϮ͗ϬϬ� Zϯϵϳ� ^ƚĂƟƐƟĐĂů�ŐĂŵŵĂͲƌĂǇ�ĚĞĐĂǇ�ƐƚƵĚŝĞƐ�Ăƚ�ŝdŚĞŵďĂ�>��^��
tŝĞĚĞŬŝŶŐ�D͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�ŝdŚĞŵďĂ�>��^͕�&ĂƵƌĞ͕�^ŽƵƚŚ��ĨƌŝĐĂͿ
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

Thursday 15 September   08:30-12:20    Vives

sŝǀĞƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� dŚĞŽƌǇ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ͕�ŵŽĚĞůƐ�ĂŶĚ�ĐŽĚĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� dŚĞŽƌǇ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ͕�ŵŽĚĞůƐ�ĂŶĚ�ĐŽĚĞƐ�///

� �ŚĂŝƌ͗�� d͘ �<ĂǁĂŶŽ͕�dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

Ϭϴ͗ϯϬ� /ϯϵϴ� EƵĐůĞĂƌ�ŵŽĚĞů�ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�&>h<��ĨŽƌ�ƉƌĞƐĞŶƚ�ĂŶĚ�ĨƵƚƵƌĞ�ĂƉƉůŝĐĂƟŽŶƐ
  Ferrari A. (CERN, Geneva, Switzerland) 
Ϭϵ͗ϬϬ� Zϯϵϵ� hƉĚĂƚĞ�ŽŶ�&>h<��ƉƌŽŵƉƚͲŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ƌĞƐŝĚƵĂů�ĂĐƟǀŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ    
  Schoofs P. (EN, CERN, Geneva, Switzerland)
Ϭϵ͗ϮϬ� ZϰϬϬ� /ŶŇƵĞŶĐĞ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ƉŝŽŶƐ�ŽŶ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽŵƉƚ�ƉŚŽƚŽŶ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ���
� � ƐŽƵƌĐĞƐ�

�ŽůŽŶŶĂ�E͘�;/E&E͕�^ĞĐƟŽŶ�ŽĨ��Ăƌŝ͕��Ăƌŝ͕�/ƚĂůǇͿ
Ϭϵ͗ϰϬ� ZϰϬϭ� �ĞƚĂ^ŚĂƉĞ͗���ŶĞǁ�ĐŽĚĞ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�ĂŶĂůǇƟĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ďĞƚĂ�ƐƉĞĐƚƌĂ

DŽƵŐĞŽƚ�y͘�;���͕�>/^d͕ �>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů�;>E�Ͳ>E,�Ϳ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ
ϭϬ͗ϬϬ� ZϰϬϮ� ZŽůĞ�ŽĨ�ƚŚĞ�ĚŝƌĞĐƚ�ƉƌŽĐĞƐƐĞƐ�ŝŶ�ĚĞƵƚĞƌŽŶ�ŝŶƚĞƌĂĐƟŽŶƐ�ǁŝƚŚ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ

�ǀƌŝŐĞĂŶƵ�D͘�;,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲ
Magurele, Romania)

ϭϬ͗ϮϬ� ^ϰϬϯ� �ĂůĐƵůĂƟŽŶ�ŽĨ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ĞīĞĐƚƐ�ŝŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽŶ�ϲϱ�Ƶ
zĞƩŽƵ�>͘�;hŶŝǀĞƌƐŝƚǇ�ŽĨ��Ăď��ǌǌŽƵĂƌ͕ �&ĂĐƵůƚǇ�ŽĨ�ƉŚǇƐŝĐƐ͕��ůŐŝĞƌƐ͕��ůŐĞƌŝĂͿ

ϭϬ͗Ϯϱ� � �ƌĞĂŬ

ϭϬ͗ϱϬ� /ϰϬϰ� 'ĞŶĞƌĂůŝǌĞĚ�ZĞŝĐŚͲDŽŽƌĞ�ZͲŵĂƚƌŝǆ�ĂƉƉƌŽǆŝŵĂƟŽŶ�
�ƌďĂŶĂƐ�'͘�;ZĞĂĐƚŽƌ�ĂŶĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ��ŝǀŝƐŝŽŶ͕�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�dE͕�
USA)

ϭϭ͗ϮϬ� ZϰϬϱ� ^ƚĂƚƵƐ�ŽĨ�ƚŚĞ�ZͲŵĂƚƌŝǆ�ĐŽĚĞ��DhZ�ƚŽǁĂƌĚ�Ă�ĐŽŶƐŝƐƚĞŶƚ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ��
� � ĂŶĂůǇƐŝƐ�ĨŽƌ�ƚŚĞ�ůŝŐŚƚ�ŶƵĐůĞŝ 

<ƵŶŝĞĚĂ�^͘�;:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �dŽŬĂŝͲŵƵƌĂ͕�EĂŬĂͲŐƵŶ͕�/ďĂƌĂŬŝ͕�
Japan)

ϭϭ͗ϱϬ� ZϰϬϲ� �ĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ĐŽĚĞ�ƐǇƐƚĞŵ���hZ��^�ĨŽƌ�ƚŚĞŽƌĞƟĐĂů�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ĚĞƵƚĞƌŽŶͲ� �
� � ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�

EĂŬĂǇĂŵĂ�^͘�;EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶͿ
ϭϮ͗ϬϬ� ZϰϬϳ� DƵůƟͲĐƌŝƚĞƌŝĂ�ĐŽŵƉĂƌĂƟǀĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ�

<ŽƌŽǀŝŶ�z�͘�;'ĞŶĞƌĂů�ĂŶĚ�ƐƉĞĐŝĂů�ƉŚǇƐŝĐƐ͕�KďŶŝŶƐŬ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�ŽĨ�
NNRU MEPhI, Obninsk, Russia)
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Programme in detail

Thursday 15 September  14:00-18:10   Ambassadeur

�ŵďĂƐƐĂĚĞƵƌ

dŽƉŝĐ�ƚƌĂĐŬ͗�� &ŝƐƐŝŽŶ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŽďƐĞƌǀĂďůĞƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� &ŝƐƐŝŽŶ�ƚŚĞŽƌǇ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚƐ�/s

� �ŚĂŝƌ͗�� W͘ �DĂŐŝĞƌƐŬŝ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕�tĂƌƐĂǁ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �tĂƌƐĂǁ͕�WŽůĂŶĚ

ϭϰ͗ϬϬ� /ϰϬϴ� �ǆƉĞƌŝŵĞŶƚĂů�ĮƐƐŝŽŶ�ƐƚƵĚǇ�ƵƐŝŶŐ�ŵƵůƟͲŶƵĐůĞŽŶ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶƐ�
EŝƐŚŝŽ�<͘�;�ĚǀĂŶĐĞĚ�^ĐŝĞŶĐĞ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶͿ

ϭϰ͗ϯϬ� ZϰϬϵ� &ŝƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƵƐŝŶŐ�ŵŽŶŽͲĞŶĞƌŐĞƟĐ�ƉŚŽƚŽŶ�ďĞĂŵƐ�
dŽƌŶŽǁ�t͘�;dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ�ĂŶĚ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕��ƵŬĞ�hŶŝǀĞƌƐŝƚǇ͕ �
Durham, NC, USA)

ϭϰ͗ϱϬ� ZϰϭϬ� �ŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�ĨŽƌ�Ϯϯϱh͕Ϯϯϴh�ĂŶĚ�ϮϯϵWƵ�ǁŝƚŚ�ŵŽŶŽĞŶĞƌŐĞƟĐ�� �
� � ŶĞƵƚƌŽŶƐ�ďĞƚǁĞĞŶ�ƚŚĞƌŵĂů�ĂŶĚ�ϭϰ͘ϴ�DĞs�

'ŽŽĚĞŶ�D�͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�Ϳ
ϭϱ͗ϭϬ� Zϰϭϭ� &ŝƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�hͲϮϯϱ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�Ă�� �
� � ƟŵĞ�ƉƌŽũĞĐƟŽŶ�ĐŚĂŵďĞƌ�

'ĞƉƉĞƌƚͲ<ůĞŝŶƌĂƚŚ�s͘ �;sŝĞŶŶĂ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ
ϭϱ͗ϯϬ� ^ϰϭϮ� �ŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�ĂďƐŽůƵƚĞ�ĂŶĚ�ƌĞůĂƟǀĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
� � ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ϮϯϳEƉ�ĂŶĚ�Ϯϯϴh�Ăƚ�EW>�ĂŶĚ�/ZDD�

^ĂůǀĂĚŽƌͲ�ĂƐƟŹĞŝƌĂ�W͘ �;EĞƵƚƌŽŶ�DĞƚƌŽůŽŐǇ�'ƌŽƵƉ͕�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ�;EW>Ϳ͕�dĞĚĚŝŶŐƚŽŶ͕�
UK)

ϭϱ͗ϯϱ� ^ϰϭϯ� EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϮϰϮWƵ�ĨƌŽŵ�ϭϱ�DĞs�ƚŽ�ϮϬ�DĞs�
,ĂŵďƐĐŚ�&͘ Ͳ:͘�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�
DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵͿ

ϭϱ͗ϰϬ� ^ϰϭϱ� dŚŽƌŝƵŵͲϮϯϮ�ĮƐƐŝŽŶ�ŝŶĚƵĐĞĚ�ďǇ�ůŝŐŚƚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ƵƉ�ƚŽ�ϳϬ�DĞs�
DĠƟǀŝĞƌ�s͘ �;>ĂďŽƌĂƚŽŝƌĞ�^h��d��,͕��ĐŽůĞ�ĚĞƐ�DŝŶĞƐ�ĚĞ�EĂŶƚĞƐ͕�hŶŝǀĞƌƐŝƚĠ�ĚĞ�EĂŶƚĞƐ͕��EZ^ͬ
IN2P3, Nantes, France)

ϭϱ͗ϰϱ� ^ϰϭϲ� ,ŝŐŚ�ĂĐĐƵƌĂĐǇ�Ϯϯϰh;Ŷ͕ĨͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�
>ĞĂůͲ�ŝĚŽŶĐŚĂ��͘�;hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶͿ

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϰϭϳ� ^ƚƵĚŝĞƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƉƌŽƉĞƌƟĞƐ�Ăƚ�ƚŚĞ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�
� � ;>�E^��Ϳ�

dŽǀĞƐƐŽŶ�&͘ �;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�Ϳ
ϭϲ͗ϱϬ� Zϰϭϴ� dŚĞ�ŶĞǁ�ĚŽƵďůĞ�ĞŶĞƌŐǇͲǀĞůŽĐŝƚǇ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ǀĞƌĚŝ�

Jansson K. (Uppsala University, , Uppsala, Sweden)
ϭϳ͗ϭϬ� Zϰϭϵ� EĞǁ�ĚĞǀĞůŽƉŵĞŶƚƐ�ŽĨ�ƚŚĞ�&�>^d�&&�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�

dŚƵůůŝĞǌ�>͘�;���͕��^D͕�/Z&h͕�^WŚE͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ
ϭϳ͗ϯϬ� ZϰϮϬ� �ĞƚĂŝůĞĚ�ĞǆĂŵŝŶĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƵƐŝŶŐ�Ă� 
� � ƟŵĞ�ƉƌŽũĞĐƟŽŶ�ĐŚĂŵďĞƌ�

DĂŶŶŝŶŐ��͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�>ŽƐ��ůĂŵŽƐ͕�h^�Ϳ
ϭϳ͗ϱϬ� ZϰϮϭ� ,ŝŐŚͲƌĞƐŽůƵƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ǇŝĞůĚƐ�ǁŝƚŚ�ƚŚĞ� 
� � ^W/��Z�ϮsͲϮ��ƐƉĞĐƚƌŽŵĞƚĞƌ�Ăƚ�>�E^���

DĂǇŽƌŽǀ���͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�Ϳ



57

ND 2016 - PROGRAMME & ABSTRACT BOOK 

Thursday 15 September   14:00-18:10   Beethoven

�ĞĞƚŚŽǀĞŶ

dŽƉŝĐ�ƚƌĂĐŬ͗�� �ǀĂůƵĂƟŽŶ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�� �ǀĂůƵĂƟŽŶ�s

� �ŚĂŝƌ͗�� W͘ �'ƌŝĸŶ͕�ZĂĚŝĂƟŽŶ�ĂŶĚ��ůĞĐƚƌŝĐĂů�^ĐŝĞŶĐĞƐ͕�^ĂŶĚŝĂ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌŝĞƐ͕��ůďƵƋƵĞƌƋƵĞ͕�h^�

ϭϰ͗ϬϬ� /ϰϮϮ� dŚĞ��ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ͗�ĂŶ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟŽŶ�ƉƌŽǀŝĚŝŶŐ�ĞǀĂůƵĂƚĞĚ�� �
� � ĚĞĐĂǇ�ƐĐŚĞŵĞ�ĚĂƚĂ�

<ĞůůĞƩ�D�͘�;���͕�>/^d͕ �>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ
ϭϰ͗ϯϬ� ZϰϮϰ� EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ĂŶƟŶĞƵƚƌŝŶŽ�ŇƵǆ�ĐĂůĐƵůĂƟŽŶƐ�

^ŽŶǌŽŐŶŝ���͘�;EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�Ez͕ �h^�Ϳ
ϭϰ͗ϱϬ� ZϰϮϱ� Ϯϯϯh�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ĨŽƌ�ĐƌŝƟĐĂůŝƚǇ�ƐƚƵĚǇ�

Alrwashdeh M. (Jordan Atomic Energy Commission, Irbid, Jordan)
ϭϱ͗ϭϬ� ^ϰϮϲ� �ĞĐĂǇ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ƉƌŽũĞĐƚ�;���WͿ͗�ƵƉĚĂƚĞĚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ��ĂͲϭϰϬ͕�>ĂͲϭϰϬ�ĂŶĚ��ĞͲϭϰϭ�� �
� � ĚĞĐĂǇ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�

�ŚĞĐŚĞǀ�sW͘ �;�ƉƉůŝĞĚ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚĞƐ͕�<ŚůŽƉŝŶ�ZĂĚŝƵŵ�/ŶƐƟƚƵƚĞ͕�^ĂŝŶƚ�WĞƚĞƌƐďƵƌŐ͕�ZƵƐƐŝĂͿ
ϭϱ͗ϭϱ� ^ϰϮϳ� dŚĞ�yhE�>�ĚĂƚĂďĂƐĞ�Ăƚ�ǁǁǁ͘ŶŶĚĐ͘ďŶů͘ŐŽǀ 

DĐ�ƵƚĐŚĂŶ���͘�;EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EĞǁ�zŽƌŬ͕�h^�Ϳ
ϭϱ͗ϮϬ� ^ϰϮϴ� EƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĚĞĐĂǇ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ŝŶ��ƵƌŽƉĞ�

EĞŐƌĞƚ��͘�;EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�Ϯ��>/ͲEW͕ �,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝƐŝĐƐ�ĂŶĚ�
Nuclear Engineering, Romania)

ϭϱ͗Ϯϱ� ^ϰϮϵ� ��ŶĞǁ�ŽŶůŝŶĞ�ĚĂƚĂďĂƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ŵŽŵĞŶƚƐ�
DĞƌƚǌŝŵĞŬŝƐ�d:͘�;hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƚŚĞŶƐ͕�'ƌĞĞĐĞͿ

ϭϱ͗ϯϬ� ^ϰϯϬ� >ĂƚĞƐƚ�ƵƐĞƌͲƌĞůĂƚĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞͲŚĂŶĚďŽŽŬ�ĂƐ�Ă�ůŝŶŬ�ďĞƚǁĞĞŶ�ůĂďŽƌĂƚŽƌǇ�ŶĞĞĚƐ�ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů��
  databases

tĂŚů�t͘�;/^Ƶ^͕�/ŶƐƚ͘�Ĩ͘ �^ƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĚ�ZĂĚŝĂƟŽŶ�WƌŽƚĞĐƟŽŶ͕�^ĐŚůŝĞƌƐĞĞ͕�'ĞƌŵĂŶǇͿ

ϭϱ͗ϯϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϰϯϭ� �ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ�^ƚƌƵĐƚƵƌĞ��ĂƚĂ��ĂƐĞ�;�E^�&Ϳ�ĂŶĚ�ƌĞůĂƚĞĚ�ƐĞƌǀŝĐĞƐ�Ăƚ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ�� �
� � �ĞŶƚĞƌ�;EE��Ϳ

dƵůŝ�:͘�;EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �Ez͕ �h^�Ϳ
ϭϲ͗ϱϬ� ZϰϯϮ� ZĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ

WůĞǀŶŝŬ�>͘�;:ŽǎĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�ZĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ĚĞƉĂƌƚŵĞŶƚ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂͿ
ϭϳ͗ϭϬ� Zϰϯϯ� �ŽǀĂƌŝĂŶĐĞ�ŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ĨŽƌ�ƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�
� � ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�

dĞƌƌĂŶŽǀĂ�E͘�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĂ͕��ŽůŽŐŶĂ͕�/ƚĂůǇ�ĂŶĚ��ĂĚĂƌĂĐŚĞ��ĞŶƚĞƌ͕ �^ƚ͘�WĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�
France)

ϭϳ͗ϯϬ� Zϰϯϰ� WƌŽƉĂŐĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨŽƌ�ĨƵƐŝŽŶ�ƉŽǁĞƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ
Sjöstrand H. (Division of applied nuclear physics, Uppsala University, Uppsala, Sweden)

ϭϳ͗ϱϬ� Zϰϯϱ� WƌŽƉĂŐĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶͲƌĞĂĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŚƌŽƵŐŚ�ŵƵůƟͲƉŚǇƐŝĐƐ�ŵŽĚĞůƐ�ŽĨ�ŶŽǀĞů�ůŝŐŚƚ�� �
� � ǁĂƚĞƌ�ƌĞĂĐƚŽƌƐ�

Hernandez-Solis A. (Uppsala University, Ångströmlaboratoriet, Uppsala, Sweden)
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Programme in detail

Thursday 15 September   14:00-18:10   Mozart

Mozart

dŽƉŝĐ�ƚƌĂĐŬ͗� EƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗���ŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�//

� �ŚĂŝƌ͗�� �͘�:ƵƌĂĚŽ͕���E�'͕��EZ^͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ

ϭϰ͗ϬϬ� /ϰϯϲ� �ŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ůŝŐŚƚ�ŵĂƐƐ�ĨƌĂŐŵĞŶƚ�ƉƌŽĚƵĐƟŽŶ�ŽŶ�ƚĞŶƐ�ŽĨ�DĞs�ƉƌŽƚŽŶ͕�� �
� � ĚĞƵƚĞƌŽŶ͕�ŚĞůŝƵŵ�ĂŶĚ�ĐĂƌďŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�

^ĂŶĂŵŝ�d͘ �;,ŝŐŚ��ŶĞƌŐǇ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝǌĂƟŽŶ�;<�<Ϳ͕�dƐƵŬƵďĂ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ�ĂŶĚ�dŚĞ�
Graduate University for Advanced Studies (SOKENDAI) Japan

ϭϰ͗ϯϬ� Zϰϯϳ� /ŶǀĞƐƟŐĂƟŽŶƐ�ŽĨ�ƚŚĞ�Ϯϳ�ů;Ě͕ǆͿϮϰEĂ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĨŽƌ�ĚĞƵƚĞƌŽŶ�ďĞĂŵ�ŵŽŶŝƚŽƌŝŶŐ�ƉƵƌƉŽƐĞ��
Khandaker MU. (Department of Physics, University of Malaya, Kuala Lumpur, Malaysia)

ϭϰ͗ϱϬ� Zϰϯϴ� DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĂŶĚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ďĞƌǇůůŝƵŵ͕�ĐĂƌďŽŶ��
� � ĂŶĚ�ŝƌŽŶ�ďŽŵďĂƌĚĞĚ�ǁŝƚŚ�ϭϯDĞsͬŶƵĐůĞŽŶ�ŶĞŽŶ�ďĞĂŵ�

,ĂŐŝǁĂƌĂ�D͘�;,ŝŐŚ��ŶĞƌŐǇ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝǌĂƟŽŶ�;<�<Ϳ͕�ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ͕ �
dƐƵŬƵďĂ͕�:ĂƉĂŶͿ

ϭϱ͗ϭϬ� Zϰϯϵ� �ŝƐƉĞƌƐŝǀĞ�ĂŶĚ�ĚĞŇĞĐƟǀĞ�ĞīĞĐƚ�ŝŶ�ƚƌĂŶƐǀĞƌƐĞ�ŵŽŵĞŶƚƵŵ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ĨƌĂŐŵĞŶƚƐ�Ăƚ�� � �
  intermediate energies 

DŽŵŽƚĂ�^͘�;<ŽĐŚŝ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �<ŽĐŚŝ͕�:ĂƉĂŶͿ
ϭϱ͗ϯϬ� ^ϰϰϬ� dŚĞ�ĂĐƟǀĂƟŽŶ�ŽĨ�t�ĂŶĚ��ƌ�ďǇ�ĚĞƵƚĞƌŽŶƐ�Ăƚ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬ�DĞs� �

^ŝŵĞĐŬŽǀĂ��͘�;EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�\Ğǎ͕��ǌĞĐŚ�ZĞƉƵďůŝĐͿ
ϭϱ͗ϯϱ� ^ϰϰϭ� �ƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƉƌŽƚŽŶͲ�ĂŶĚ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�
� � ŶŝŽďŝƵŵͲϵϯ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ŵĞƚŚŽĚ�

Nakano K. (Kyushu University, Department of Advanced Energy Engineering Science, Fukuoka, 
Japan)

ϭϱ͗ϰϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϰϰϯ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉƌŽƚŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ǇƩƌŝƵŵ�ǁŝƚŚ�� �
� � ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ŽĨ�ϲϵ�DĞs��

<ŝŵ�'E͘�;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ĞŶƚĞƌ�ĨŽƌ�,ŝŐŚ��ŶĞƌŐǇ�WŚǇƐŝĐƐ͕�<ǇƵŶŐƉŽŽŬ�EĂƟŽŶĂů�
University, Daegu, Republic of Korea)

ϭϲ͗ϱϬ� Zϰϰϰ� WƌŽƚŽŶ�ĂŶĚ�ĚĞƵƚĞƌŽŶ�ĂĐƟǀĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ƚŚĞ�EW/�ĂŶĚ�ĨƵƚƵƌĞ�ƉůĂŶƚƐ�Ăƚ�^W/Z�>ϮͬE&^�
^ŝŵĞĐŬŽǀĂ��͘�;EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�\Ğǎ͕��ǌĞĐŚ�ZĞƉƵďůŝĐͿ

ϭϳ͗ϭϬ� Zϰϰϱ� �ƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ůŽŶŐͲůŝǀĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŝŶ�ŚĞĂǀǇ�ŵĞƚĂů�� �
  targets 

dĂůŝƉ��͘�;>ĂďŽƌĂƚŽƌǇ�ŽĨ�ZĂĚŝŽĐŚĞŵŝƐƚƌǇ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚͿ
ϭϳ͗ϯϬ� Zϰϰϲ� /ŶƚĞŐƌĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƌĞƐŝĚƵĞ�ŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ŝŶĚƵĐĞĚ�ďǇ�ƉƌŽƚŽŶƐ�ŝŶ�ŚĞĂǀǇ�ŵĞƚĂů�� �
  targets 

^ĐŚƵŵĂŶŶ��͘�;EƵĐůĞĂƌ��ŶĞƌŐǇ�ĂŶĚ�^ĂĨĞƚǇ�ZĞƐĞĂƌĐŚ��ĞƉĂƌƚŵĞŶƚ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚĞ͕�sŝůůŝŐĞŶ͕�
Switzerland)

ϭϳ͗ϱϬ� Zϰϰϳ� EĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ϭϵ&;ɲ͕ŶͿϮϮEĂ�ĐƌŽƐƐ�ƐĞĐƟŽŶ
^ŵŝƚŚ�D^͘�;KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�dĞŶŶĞƐƐĞĞ͕�h^�Ϳ
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Thursday 15 September   14:00-18:10   Strauss

^ƚƌĂƵƐƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗�ZĞĂĐƚŽƌƐ�ĂŶĚ�ĨƵĞů

� �ŚĂŝƌ͗�� h͘�&ŝƐĐŚĞƌ͕ �/ŶƐƟƚƵƚĞ�ĨŽƌ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�� �
� � ŽĨ�dĞĐŚŶŽůŽŐǇ�;</dͿ͕��ŐŐĞŶƐƚĞŝŶͲ>ĞŽƉŽůĚƐŚĂĨĞŶ͕�'ĞƌŵĂŶǇ

ϭϰ͗ϬϬ� /ϰϰϴ� EƵĐůĞĂƌ�ĚĂƚĂ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐŽĚŝƵŵ�ǀŽŝĚŝŶŐ�ƌĞĂĐƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ�ŽĨ��
� � ĂŶ��^dZ/�ͲůŝŬĞ�^ŽĚŝƵŵ�&ĂƐƚ�ZĞĂĐƚŽƌ��

Garcia-Herranz N. (Department of Energy Engineering, Universidad Politécnica de Madrid, Madrid, 
Spain)

ϭϰ͗ϯϬ� Zϰϰϵ� ^ĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ŽĨ�ŬĞī�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�Ă�ƉƌĞƐƐƵƌŝǌĞĚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌ�
YŝĂŶŐ�^͘�;�ĞƐŝŐŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�^ƵďͲ/ŶƐƟƚƵƚĞ͕�EƵĐůĞĂƌ�WŽǁĞƌ�/ŶƐƟƚƵƚĞ�ŽĨ��ŚŝŶĂ͕��ŚĞŶŐ��Ƶ͕�
P.R.China)

ϭϰ͗ϱϬ� ZϰϱϬ� �ŽŵƉĂƌŝƐŽŶ�ŽĨ��E�&ͬ�Ͳs//͘ϭ�ĂŶĚ�:�&&Ͳϯ͘Ϯ�ŝŶ�ss�ZͲϭϬϬϬ�ŽƉĞƌĂƟŽŶĂů�ĚĂƚĂ�ĐĂůĐƵůĂƟŽŶ 
&ƌǇďŽƌƚ�:͘�;�ǌĞĐŚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŝŶ�WƌĂŐƵĞ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�WƌĂŐƵĞ͕��ǌĞĐŚ�
Republic)

ϭϱ͗ϭϬ� Zϰϱϭ� /ŵƉĂĐƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽŶ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�ĨƵĞů�� �
� � ŐĞŽůŽŐŝĐĂů�ĚŝƐƉŽƐĂů�

ZŽĐŚŵĂŶ��͘�;EƵĐůĞĂƌ��ŶĞƌŐǇ�ĂŶĚ�^ĂĨĞƚǇ�ZĞƐĞĂƌĐŚ��ĞƉĂƌƚŵĞŶƚ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ�;W^/Ϳ͕�sŝůůŝŐĞŶ�
PSI, Switzerland)

ϭϱ͗ϯϬ� ^ϰϱϮ� �ŶŝƐŽƚƌŽƉŝĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƚƌĞĂƚŵĞŶƚ�ĨŽƌ�ƌĞĂĐƚŽƌ�ƉƌĞƐƐƵƌĞ�ǀĞƐƐĞů�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ���
� � ĐĂůĐƵůĂƟŽŶƐ�

�ŚĂŶŐ��͘�;^ĐŚŽŽů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�EŽƌƚŚ��ŚŝŶĂ��ůĞĐƚƌŝĐ�WŽǁĞƌ�hŶŝǀĞƌƐŝƚǇ͕ �
�ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂͿ

ϭϱ͗ϯϱ� ^ϰϱϯ� �ŝƐƚƌŝďƵƟŽŶ�ŽĨ�ϭϰ��ŝŶ�ŶĞƵƚƌŽŶ�ŝƌƌĂĚŝĂƚĞĚ�ŐƌĂƉŚŝƚĞ�ĨƌŽŵ�Z�D<ͲϭϱϬϬ�ƌĞĂĐƚŽƌ
>ĂŐǌĚŝŶĂ��͘�;^ƚĂƚĞ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ��ĞŶƚĞƌ�ĨŽƌ�WŚǇƐŝĐĂů�^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �sŝůŶŝƵƐ͕�
Lithuania)

ϭϱ͗ϰϬ� ^ϰϱϰ�� DƵůƟŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ĨŽƌ�ŐĂƐ�ĐŽŽůĞĚ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ĂƉƉůŝĐĂƟŽŶƐ
�ĞƌďĂ�a͘�;^ůŽǀĂŬ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ�ŝŶ��ƌĂƟƐůĂǀĂ͕�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�ĂŶĚ�WŚǇƐŝĐĂů
�ŶŐŝŶĞĞƌŝŶŐ͕��ƌĂƟƐůĂǀĂ͕�^ůŽǀĂŬŝĂͿ

ϭϱ͗ϰϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϰϱϱ� dŚĞ�ƵƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŶƵĐůĞĂƌ�ĨƵĞů�ƌĞĐǇĐůŝŶŐ�
DĂƌƟŶ�:&͘ �;�Z�s��E��>Ă��ĠĨĞŶĐĞ͕�WĂƌŝƐ͕�&ƌĂŶĐĞ͖�Ϯ��Z�s��E��>Ă�,ĂŐƵĞ͕��ĞĂƵŵŽŶƚͲ,ĂŐƵĞ͕�&ƌĂŶĐĞͿ

ϭϲ͗ϱϬ� Zϰϱϲ� �Ŷ�ŝŶͲĚĞƉƚŚ�ĂŶĂůǇƐŝƐ�ŽĨ�D��ĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�&���/y�ĞǆƉĞƌŝŵĞŶƚĂů�� �
� � ƉƌŽŐƌĂŵŵĞ�

Leconte P. (CEA Cadarache, DER/SPRC/LEPh, Saint Paul Lez Durance, France)
ϭϳ͗ϭϬ� Zϰϱϳ� hƉĚĂƚĞ�ĂŶĚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĚĞĐĂǇ�ĚĂƚĂ�ĨŽƌ�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�ĨƵĞů�ĂŶĂůǇƐĞƐ�

^ŝŵĞŽŶŽǀ�d͘ �;^ƚƵĚƐǀŝŬ�^ĐĂŶĚƉŽǁĞƌ͕ �/ŶĐ͕͘�tĂůƚŚĂŵ͕�DĂƐƐĂĐŚƵƐĞƩƐ͕�h^�Ϳ
ϭϳ͗ϯϬ� Zϰϱϴ� �ŶƟŶĞƵƚƌŝŶŽ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ŐĂŵŵĂ�ďĂĐŬŐƌŽƵŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĨƌŽŵ�Ă�ƚŚĞƌŵĂů�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌ��

'ŝŽƚ�>͘�;^h��d��,͕��EZ^ͬ/EϮWϯ͕�hŶŝǀ͘ �ĚĞ�EĂŶƚĞƐ͕��DE͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞͿ
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Programme in detail

Thursday 15 September   14:00-18:10   Morus

DŽƌƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� EƵĐůĞĂƌ�ŵĂƐƐĞƐ͕�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĚĞĐĂǇ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��EƵĐůĞĂƌ�ŵĂƐƐĞƐ͕�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĚĞĐĂǇ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�//

 Chair:  G. Audi, CSNSM, Univ Paris-Sud, CNRS/IN2P3, Université Paris-Saclay, Orsay, France

ϭϰ͗ϬϬ� /ϰϱϵ� dĞƐƚ�ŽĨ�ŝŶƚĞƌŶĂůͲĐŽŶǀĞƌƐŝŽŶ�ƚŚĞŽƌǇ�ǁŝƚŚ�Ă�ŵĞĂƐƵƌĞŵĞŶƚ�ŝŶ�ϭϭϭŵ�Ě�
EŝĐĂ�E͘�;dĞǆĂƐ��ΘD�hŶŝǀĞƌƐŝƚǇ͕ ��ǇĐůŽƚƌŽŶ�/ŶƐƟƚƵƚĞ͕��ŽůůĞŐĞ�^ƚĂƟŽŶ͕�dĞǆĂƐ͕�h^�Ϳ

ϭϰ͗ϯϬ� ZϰϲϬ� ��ŵĞƚĂůůŝĐ�ŵĂŐŶĞƟĐ�ĐĂůŽƌŝŵĞƚĞƌ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�yͲƌĂǇ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŽĨ�ƌĂĚŝŽŶƵĐůŝĚĞƐ
ZŽĚƌŝŐƵĞƐ�D͘�;���͕�>/^d͕ �>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů�;>E�Ͳ>E,�Ϳ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ��ĞĚĞǆ͕�
France)

ϭϰ͗ϱϬ� Zϰϲϭ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƌĞůĂƟǀĞ�ŐĂŵŵĂ�ƌĂǇ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ĨƌŽŵ�ƚŚĞ�ĞůĞĐƚƌŽŶ�ĐĂƉƚƵƌĞ�ĚĞĐĂǇ��
� � ŽĨ�ϭϱϯ'Ě�

^ŚĞĂƌŵĂŶ�Z͘�;ZĂĚŝŽĂĐƟǀŝƚǇ�'ƌŽƵƉ͕�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞĚĚŝŶŐƚŽŶ͕�h<�ĂŶĚ��ĞƉĂƌƚŵĞŶƚ�
of Physics, University of Surrey, Guildford, UK)

ϭϱ͗ϭϬ� ZϰϲϮ� ��ůŽǁ�ďĂĐŬŐƌŽƵŶĚ�ŝŽŶŝƐĂƟŽŶ�ĐŚĂŵďĞƌ�ĨŽƌ�ĂůƉŚĂͲƐƉĞĐƚƌŽƐĐŽƉǇ�
tŝůƐĞŶĂĐŚ�,͘�;/ŶƐƟƚƵƚ�Ĩƺƌ�<ĞƌŶͲ�ƵŶĚ�dĞŝůĐŚĞŶƉŚǇƐŝŬ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ��ƌĞƐĚĞŶ͕��ƌĞƐĚĞŶ͕�
Germany; 2 Helmholtz-Zentrum Dresden-Rossendorf (HZDR), Dresden, Germany

ϭϱ͗ϯϬ� ^ϰϲϯ� �ĞƚĂͲƐƚƌĞŶŐƚŚ�ĂŶĚ�ĂŶƟͲŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�dŽƚĂů��ďƐŽƌƉƟŽŶ�^ƉĞĐƚƌŽƐĐŽƉǇ�ŽĨ�Ă�ĚĞĐĂǇ�ĐŚĂŝŶ�� �
� � ϭϰϮ�ƐͲхϭϰϮ�ĂͲхϭϰϮ>Ă�

tŽůŝŷƐŬĂͲ�ŝĐŚŽĐŬĂ�D͘�;,ĞĂǀǇ�/ŽŶ�>ĂďŽƌĂƚŽƌǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƌƐĂǁ͕�tĂƌƐĂǁ͕�WŽůĂŶĚ͕�WŚǇƐŝĐƐ�KĂŬ�
ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ĂŶĚ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͕�KĂŬ�ZŝĚŐĞ͕�dE͕�
USA)

ϭϱ͗ϯϱ� ^ϰϲϰ� �ĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ϮϯϵEƉ�
^ŚĂŶŐ�:͘�;EŽƌƚŚǁĞƐƚ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�dĞĐŚŶŽůŽŐǇ͕ �yŝ Ă͛Ŷ͕�W͘ Z͘�ŚŝŶĂͿ

ϭϱ͗ϰϬ� ^ϰϲϱ� dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĚĞĐĂǇ�ĚĂƚĂ�ŽĨ�>ƵͲϭϳϯ�ĂŶĚ�>ƵͲϭϳϰŐ�
^Śŝ�Y͘�;EŽƌƚŚǁĞƐƚ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�dĞĐŚŶŽůŽŐǇ͕ �yŝ Ă͛Ŷ͕�W͘ Z͘�ŚŝŶĂͿ

ϭϱ͗ϰϱ� ^ϰϲϲ� �ĞƚĂ�ĨĞĞĚŝŶŐ�ĂŶŽŵĂůǇ�ŝŶ�ϰϯ<;`Ϳϰϯ�Ă��
DƵŬŚĞƌũĞĞ�'͘�;sĂƌŝĂďůĞ��ŶĞƌŐǇ��ǇĐůŽƚƌŽŶ��ĞŶƚƌĞ͕��ŝĚŚĂŶ�EĂŐĂƌ͕ �<ŽůŬĂƚĂ͕�/ŶĚŝĂͿ

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϰϲϳ� dŽƚĂů�ĂďƐŽƌƉƟŽŶ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƌĞĂĐƚŽƌ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĂŶĚ��
� � ĚĞĐĂǇ�ŚĞĂƚ�ĐĂůĐƵůĂƟŽŶ�

&ĂůůŽƚ�D͘�;^h��d��,͕��EZ^ͬ/EϮWϯ͕�hŶŝǀ͘ �ĚĞ�EĂŶƚĞƐ͕��DE͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞͿ
ϭϲ͗ϱϬ� Zϰϲϴ� �ŶĂůǇƐŝƐ�ŽĨ�ƌĞĂĐƚŽƌͲŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĨƵůůǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŐƌŽƐƐ�ƚŚĞŽƌǇ�ŽĨ�ďĞƚĂͲĚĞĐĂǇ�ĞŵƉŚĂƐŝǌŝŶŐ��
� � ƚŚĞ�ƐƉĞĐŝĂů�ƌŽůĞ�ŽĨ�ŽĚĚͲŽĚĚ�ĮƐƐŝŽŶͲƉƌŽĚƵĐƚ�ŶƵĐůŝĚĞƐ�

zŽƐŚŝĚĂ�d͘ �;dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ͕�:ĂƉĂŶͿ
ϭϳ͗ϭϬ� Zϰϲϵ� dĂŐƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ϭϬϬŶď�ŐƌŽƵŶĚ�ĂŶĚ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ�ĨŽƌ�ŶĞƵƚƌŝŶŽ�ƉŚǇƐŝĐƐ�ǁŝƚŚ�ƚŚĞ�ŶĞǁ�� �
� � �d�^�ĚĞƚĞĐƚŽƌ�

'ƵĂĚŝůůĂ�s͘ �;/ŶƟƚƵƚŽ�ĚĞ�&şƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ͕ ��^/�ͲhŶŝǀĞƌƐŝĚĂĚ�ĚĞ�sĂůĞŶĐŝĂ͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶͿ�
ϭϳ͗ϯϬ� Zϰϳϭ� dŽƚĂů�ĂďƐŽƌƉƟŽŶ�ƐƚƵĚŝĞƐ�ŽĨ�ŚŝŐŚ�ƉƌŝŽƌŝƚǇ�ĚĞĐĂǇƐ�ĨŽƌ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĚĞĐĂǇ�ŚĞĂƚ�ƉƌŽďůĞŵ

�ůŐŽƌĂ��͘�;/ŶƐƟƚƵƚŽ�ĚĞ�&ŝƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ�;�^/�ͲhŶŝǀĞƌƐŝƚĂƚ�ĚĞ�sĂůĞŶĐŝĂͿ͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶͿ
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Thursday 15 September   14:00-18:10   Erasmus

�ƌĂƐŵƵƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� 'ĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��'ĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�//

�ŚĂŝƌ͗�� ^͘�'ŽƌŝĞůǇ͕ �/ŶƐƟƚƵƚ�Ě �͛ƐƚƌŽŶŽŵŝĞ�Ğƚ�Ě �͛ƐƚƌŽƉŚǇƐŝƋƵĞ͕�hŶŝǀĞƌƐŝƚĠ�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ͕��� �
� �ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ

ϭϰ͗ϬϬ� /ϰϳϮ� EĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚ�ƵŶƐƚĂďůĞ�ŶƵĐůĞŝ�
dŽŶĐŚĞǀ��W͘ �;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�Ϳ

ϭϰ͗ϯϬ� Zϰϳϯ� ^ǇƐƚĞŵĂƟĐƐ�ŽĨ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚƐ�ĨƌŽŵ�ĚŝƐĐƌĞƚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ
&ŝƌĞƐƚŽŶĞ�Z�͘�;hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�ĂŶĚ�>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�
EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ĞƌŬĞůĞǇ͕ ���͕�h^�Ϳ

ϭϰ͗ϱϬ� Zϰϳϰ� �ƌĞĂŬŝŶŐ�ŽĨ�ĂǆŝĂů�ƐǇŵŵĞƚƌǇ�ŝŶ�ĞǆĐŝƚĞĚ�ŚĞĂǀǇ�ŶƵĐůĞŝ�ĂƐ�ŝĚĞŶƟĮĞĚ�ŝŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ 
Junghans AR. (Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany)

ϭϱ͗ϭϬ� Zϰϳϱ� 'ĂŵŵĂ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ĂŶĚ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ�ĨƌŽŵ�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�ŝŶĞůĂƐƟĐ�ƉƌŽƚŽŶ�ƐĐĂƩĞƌŝŶŐ�Ăƚ��
� � ǀĞƌǇ�ĨŽƌǁĂƌĚ�ĂŶŐůĞƐ�

�ĂƐƐĂƵĞƌ�^͘�;/ŶƐƟƚƵƚ�Ĩƺƌ�<ĞƌŶƉŚǇƐŝŬ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ��ĂƌŵƐƚĂĚƚ͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇͿ
ϭϱ͗ϯϬ� ^ϰϳϲ� �ŝƉŽůĞ�ƐƚƌĞŶŐƚŚ�ŝŶ�ϴϬ^Ğ�ďĞůŽǁ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�
� � ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�ϳϵ^Ğ�

Schwengner R. (Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany) 
ϭϱ͗ϯϱ� ^ϰϳϳ� /ƐŽŵĞƌ�ƌĂƟŽƐ�ĨŽƌ�ƉƌŽĚƵĐƚƐ�ŽĨ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŽŶ�ϭϮϭ^ď�

<ĂĚĞŶŬŽ�D͘�;dĂƌĂƐ�^ŚĞǀĐŚĞŶŬŽ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�<Ǉŝǀ͕ �<Ǉŝǀ͕ �hŬƌĂŝŶĞͿ
ϭϱ͗ϰϬ� ^ϰϳϴ� WĂƌƟĂů�ƉŚŽƚŽŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ϮϬϵ�ŝ�

'ŚĞŽƌŐŚĞ�/͘�;�>/ͲEW͕ �͞,ŽƌŝĂ�,ƵůƵďĞŝ͟�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�;/&/EͲ
,,Ϳ͕�ĂŶĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂͿ

ϭϱ͗ϰϱ� ^ϰϳϵ� ZĞƐŽŶĂŶĐĞƐ�ŝŶ�ŽĚĚͲŽĚĚ�ϭϴϮdĂ�
�ƌŝƚƐ��W͘ �;�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƚĞůůĞŶďŽƐĐŚ͕�^ƚĞůůĞŶďŽƐĐŚ͕�^ŽƵƚŚ��ĨƌŝĐĂͿ

ϭϱ͗ϱϬ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϰϴϬ� ��ƵŶŝĮĞĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�;'͕EͿ�ĂŶĚ�;E͕'Ϳ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ��
� � ĨƵŶĐƟŽŶ�ŵĞƚŚŽĚ�

Utsunomiya H. (Department of Physics, Konan University, Kobe, Japan)
ϭϲ͗ϱϬ� Zϰϴϭ� ^ƚƵĚǇŝŶŐ�ƚŚĞ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŽĨ�ϵϳ�ƌ�ƵƐŝŶŐ�ƚŚĞ�ϵϲ�ƌ;Ŷ͕ŐͿ�ĂŶĚ�ϵϲ�ƌ;Ě͕ƉͿ�ƌĞĂĐƟŽŶƐ�

tŝŶŬĞůďĂƵĞƌ�:Z͘�;>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�EĞǁ�DĞǆŝĐŽ͕�h^�Ϳ
ϭϳ͗ϭϬ� ZϰϴϮ� EƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ͕�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŽĨ�ϮϰϬWƵ�ĂŶĚ�ϮϯϵWƵ;Ŷ͕ŐͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�

Zeiser F. (Department of Physics, University of Oslo, Oslo, Norway)
ϭϳ͗ϯϬ� Zϰϴϯ� ,ŝŐŚͲƌĞƐŽůƵƟŽŶ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ϭϭϯ�Ě;Ŷ͕ɶͿ�ƐƉĞĐƚƌƵŵ�ďǇ�ƐƚĂƟƐƟĐĂů�ĚĞĐĂǇ�ŵŽĚĞů�ǁŝƚŚ�ĚŝƐĐƌĞƚĞ�ůĞǀĞůƐ���
� � ĂŶĚ�ƚƌĂŶƐŝƟŽŶƐ

�ĞůŐǇĂ�d͘ �;/ŶƐƟƚƵƚĞ�ĨŽƌ��ŶĞƌŐǇ�^ĞĐƵƌŝƚǇ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĂĨĞƚǇ͕ ��ĞŶƚƌĞ�ĨŽƌ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ͕�
,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��ƵĚĂƉĞƐƚ͕�,ƵŶŐĂƌǇͿ

ϭϳ͗ϱϬ� Zϰϴϰ� /ƐŽƐƉŝŶ�ƐƉůŝƫŶŐ�ŽĨ�ƚŚĞ�'�Z�ĂŶĚ�ƉŚŽƚŽƉƌŽƚŽŶ�ƌĞĂĐƟŽŶƐ�ŽŶ�ŝƐŽƚŽƉĞƐ�ŽĨ�ŵŽůǇďĚĞŶƵŵ
^ƚŽƉĂŶŝ�<�͘�;^ŬŽďĞůƚƐǇŶ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�>ŽŵŽŶŽƐŽǀ�DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �
Moscow, Russia)
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Programme in detail

Thursday 15 September   14:00-18:10    Vives

sŝǀĞƐ

dŽƉŝĐ�ƚƌĂĐŬ͗�� <ŶŽǁůĞĚŐĞ�dƌĂŶƐĨĞƌ
^ĞƐƐŝŽŶ�dŝƚůĞ͗��<ŶŽǁůĞĚŐĞ�dƌĂŶƐĨĞƌ

� �ŚĂŝƌ͗��D͘�,ĞƌŵĂŶ͕�EE��͕��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�h^�

ϭϰ͗ϬϬ� /ϰϴϱ� 'ŽŽĚ�ƉƌĂĐƟĐĞƐ�ŝŶ�ƉƌŽǀŝƐŝŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƐĂĨĞŐƵĂƌĚƐ�ĂŶĚ�ƐĞĐƵƌŝƚǇ�ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞ�Ăƚ�ŝŶƚĞŐƌĂƚĞĚ�� �
� � ƐƵƉƉŽƌƚ�ĐĞŶƚĞƌ�ĨŽƌ�ŶƵĐůĞĂƌ�ŶŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�

Kobayashi N. (Japan Atomic Energy Agency, Japan)
ϭϰ͗ϯϬ� Zϰϴϲ� dŚĞ�'�Ed>��ƉƌŽũĞĐƚ͗�ŐƌĂĚƵĂƚĞ�ĂŶĚ�ĞǆĞĐƵƟǀĞ�ŶƵĐůĞĂƌ�ƚƌĂŝŶŝŶŐ�ĂŶĚ�ůŝĨĞůŽŶŐ�ĞĚƵĐĂƟŽŶ 

,ĞǇƐĞ�:͘�;:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕�
�ĞůŐŝƵŵͿ

ϭϰ͗ϱϬ� Zϰϴϳ� <ŶŽǁůĞĚŐĞ�ŵĂŶĂŐĞŵĞŶƚ͗�ƌŽůĞ�ŽĨ�ƚŚĞ�ƌĂĚŝĂƟŽŶ�ƐĂĨĞƚǇ�ŝŶĨŽƌŵĂƟŽŶ�ĐŽŵƉƵƚĂƟŽŶĂů�ĐĞŶƚĞƌ�;Z^/��Ϳ�
sĂůĞŶƟŶĞ�d�͘�;ZĂĚŝĂƟŽŶ�^ĂĨĞƚǇ�/ŶĨŽƌŵĂƟŽŶ��ŽŵƉƵƚĂƟŽŶĂů��ĞŶƚĞƌ͕ �KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �
Oak Ridge, USA)

ϭϱ͗ϭϬ� Zϰϴϴ� �ĚƵĐĂƟŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ďǇ�ƚŚĞ��ĞůŐŝĂŶ�^�<ͻ��E�ĂĐĂĚĞŵǇ�ĨŽƌ�ŶƵĐůĞĂƌ�ƐĐŝĞŶĐĞ�ĂŶĚ��
� � ƚĞĐŚŶŽůŽŐǇ�

sĂŶ�ĚĞŶ��ǇŶĚĞ�'͘�;EƵĐůĞĂƌ�^ǇƐƚĞŵƐ�WŚǇƐŝĐƐ�'ƌŽƵƉ͕�dĞĐŚŶŽůŽŐǇ͕ �^�<ͻ��E͕�DŽů͕��ĞůŐŝƵŵͿ
ϭϱ͗ϯϬ� ^ϰϴϵ� �ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ͗�ĚŝƐƐĞŵŝŶĂƟŽŶ�ĂŶĚ�ǀŝƐƵĂůŝƐĂƟŽŶ�ŽĨ�ƌĞĨĞƌĞŶĐĞ�ĚĞĐĂǇ�ĚĂƚĂ�

�ƵůŝĞƵ��͘�;���͕�>/^d͕ �>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů͕�'ŝĨͲƐƵƌͲzǀĞƩĞ��ĞĚĞǆ͕�&ƌĂŶĐĞͿ
ϭϱ͗ϯϱ� ^ϰϵϬ� �ǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ƚŚĞ��y&KZ�ůŝďƌĂƌǇ�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĐŽŶƐƚĂŶƚƐ

�ĂƉŽƚĞ�Z͘�;EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �tŝĞŶ͕��ƵƐƚƌŝĂͿ
ϭϱ͗ϰϬ� ^ϰϵϭ� :�E/^͗�E���ũĂǀĂͲďĂƐĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶĨŽƌŵĂƟŽŶ�ƐǇƐƚĞŵ�

�ĂďĞůůŽƐ�K͘�;K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ ��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞͿ

ϭϱ͗ϰϱ� � �ƌĞĂŬ

ϭϲ͗ϮϬ� /ϰϵϮ� ͚�ƵƌĂƚŽŵ�ƐƵĐĐĞƐƐ�ƐƚŽƌŝĞƐ͛�ŝŶ�ĨĂĐŝůŝƚĂƟŶŐ�ƉĂŶͲ�ƵƌŽƉĞĂŶ��Θd�ĐŽůůĂďŽƌĂƟǀĞ�ĞīŽƌƚƐ
'Ăƌďŝů�Z͘�;ZĞƐĞĂƌĐŚ�ĂŶĚ�/ŶŶŽǀĂƟŽŶ͕��ƵƌĂƚŽŵ�&ŝƐƐŝŽŶ�hŶŝƚ͕��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕��ƌƵƐƐĞůƐ͕�
�ĞůŐŝƵŵͿ

ϭϲ͗ϱϬ� Zϰϵϯ� �ŝƐƐĞŵŝŶĂƟŽŶ�ŽĨ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ���ZE�ŶͺdK&�ĨĂĐŝůŝƚǇ�
�ƵƉŽŶƚ��͘�;/ƌĨƵͬ^WŚE͕�����^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞͿ

ϭϳ͗ϭϬ� Zϰϵϰ� �y&KZ�Ͳ�Ă�ŐůŽďĂů�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ƌĞƉŽƐŝƚŽƌǇ͗�ƐƚĂƚƵƐ�ĂŶĚ�ŶĞǁ�ĚĞǀĞůŽƉŵĞŶƚƐ�
^ĞŵŬŽǀĂ�s͘ �;EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂͿ

ϭϳ͗ϯϬ� Zϰϵϱ� WƌŽŐƌĞƐƐ�ƚŽǁĂƌĚƐ�Ă�ŶĞǁ�ŝŶƚĞƌŶĂƟŽŶĂů�ƐƚĂŶĚĂƌĚ�ĨŽƌ�ƐƚŽƌŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
DĂƩŽŽŶ��D͘�;>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EƵĐůĞĂƌ�ĂŶĚ��ŶĂůǇƟĐ��ŚĞŵŝƐƚƌǇ��ŝǀŝƐŝŽŶ͕�
Livermore CA, USA)

ϭϳ͗ϱϬ� Zϰϵϲ� EƵĐůĞĂƌ�ĚĂƚĂ�ǁĞď�ĚŝƐƐĞŵŝŶĂƟŽŶ�ĞīŽƌƚƐ�Ăƚ�ƚŚĞ�EE���
^ŽŶǌŽŐŶŝ���͘�;EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�Ez͕ �h^�Ϳ
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Thursday 14 September   08:30-18:10  Witte Roos

tŝƩĞ�ZŽŽƐ

^ĞƐƐŝŽŶ�dŝƚůĞ͗��WŽƐƚĞƌ�^ĞƐƐŝŽŶ

WŽƐƚĞƌ�ŶƵŵďĞƌ

WϭϬϬ� ^ϯϯϴ� EĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ϮϰϬͲWƵ�ĂŶĚ�ϮϰϮͲWƵ
WϭϬϭ� ^ϯϯϵ� �ŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƟŵĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�ƚŚĞ�EƉͲ

237 in energy range from 14.23 to 17.98 MeV
WϭϬϮ� ^ϯϰϬ� dŚĞ�ĮƐƐŝŽŶ�ƟŵĞ�ƉƌŽũĞĐƟŽŶ�ĐŚĂŵďĞƌ
WϭϬϰ� ^ϯϰϮ� WŽƚĞŶƟĂůͲĚƌŝǀŝŶŐ�ŵŽĚĞů�ƐƚƵĚǇ�ŽŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĂĐƟŶŝĚĞ�ŶƵĐůĞŝ�ĮƐƐŝŽŶ
WϭϬϱ� ^ϯϱϭ� �ŽŽƚƐƚƌĂƉ�ŵĞƚŚŽĚ�ĨŽƌ�ĐŽŶƐƚƌƵĐƟŶŐ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ŽĨ�ŽƉƟĐĂůͲŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�

of the threshold anomaly
WϭϬϲ� ^ϯϱϮ� hŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ŝŶ�ĨƵĞů�ĂƐƐĞŵďůǇ�ĚĞƉůĞƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ
WϭϬϳ� ^ϯϱϯ� dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ƌĞƚƌŽĂĐƟǀĞ�ŵĞƚŚŽĚ�ĨŽƌ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�

ƉƌŽƉĂŐĂƚĞĚ�ƚŽ�ŚĞůŝƵŵ�ƉƌŽĚƵĐƟŽŶ�ĚƵĞ�ƚŽ�EŝͲϱϵ�ŝŶ�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞů
WϭϬϴ� ^ϯϱϰ� �ŵĞƌŐŝŶŐ�ĐĂƉĂďŝůŝƟĞƐ�ĨŽƌ�ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�ZͲŵĂƚƌŝǆ�^�DDz�ĐŽĚĞ
WϭϬϵ� ^ϯϲϯ� ;Ŷ͕ǆŶͿ��ƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�zͲϴϵ�ĨŽŝůƐ�ƵƐĞĚ�ĂƐ�ĚĞƚĞĐƚŽƌƐ�ĨŽƌ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�

ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ĚĞĞƉůǇ�ƐƵďĐƌŝƟĐĂů�ĂƐƐĞŵďůǇ�͞Yh/Ed�͟
WϭϭϬ� ^ϯϲϰ� ��ŚŝŐŚ�ƉƌĞĐŝƐŝŽŶ�ƚĂŐŐĞĚ�ŶĞƵƚƌŽŶ�ŶͲƉ�ƐĐĂƩĞƌŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ�ϭϰ͘ϵ�DĞs�
Wϭϭϭ� ^ϯϲϱ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ĂŶŐƵůĂƌ�ĂŶĚ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�ϳ>ŝ;Ě͕ŶͿϴ�Ğ�ƌĞĂĐƟŽŶ�Ăƚ�

ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐǇ�Ϯ͘ϵ�DĞs�ďǇ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚ
WϭϭϮ� ^ϯϳϯ� ^ƚƵĚǇ�ŽĨ�ĐŽŶĐƌĞƚĞ�ĂĐƟǀĂƟŽŶ�ǁŝƚŚ�/&D/&ͲůŝŬĞ�ŶĞƵƚƌŽŶ�ŝƌƌĂĚŝĂƟŽŶ͗�ƐƚĂƚƵƐ�ŽĨ���&�ĂŶĚ�d�E�>�ŶĞƵƚƌŽŶ�

ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ
Wϭϭϯ� ^ϯϵϭ� �ĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌƐ�ŽŶ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�

Ϯϯϱh�ƵƉ�ƚŽ�ϮϬ�DĞs
Wϭϭϰ� ^ϯϵϮ� �ǆŝĂů�ĂƐǇŵŵĞƚƌǇ�ďƌĞĂŬŝŶŐ�ŝŶ�ĞǆĐŝƚĞĚ�ŚĞĂǀǇ�ŶƵĐůĞŝ�ĂƐ�ĞƐƐĞŶƟĂů�ĨĞĂƚƵƌĞ�ĨŽƌ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ůĞǀĞů�

ĚĞŶƐŝƟĞƐ
Wϭϭϱ� ^ϯϵϯ� �WŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ŽĨ�ϳϴ^Ğ�ĨƌŽŵ�ƚŚĞ�ƚǁŽͲƐƚĞƉ�ŐĂŵŵĂ�ĐĂƐĐĂĚĞƐ�ŵĞĂƐƵƌĞŵĞŶƚ
Wϭϭϲ� ^ϰϬϯ� �ĂůĐƵůĂƟŽŶ�ŽĨ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ĞīĞĐƚƐ�ŝŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽŶ�ϲϱ�Ƶ�
Wϭϭϳ� ^ϰϭϮ� �ŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�ĂďƐŽůƵƚĞ�ĂŶĚ�ƌĞůĂƟǀĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�� �

measurements of 237Np and 238U at NPL and IRMM
Wϭϭϴ� ^ϰϭϯ� EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϮϰϮWƵ�ĨƌŽŵ�ϭϱ�DĞs�ƚŽ�ϮϬ�DĞs
WϭϮϬ� ^ϰϭϱ� dŚŽƌŝƵŵͲϮϯϮ�ĮƐƐŝŽŶ�ŝŶĚƵĐĞĚ�ďǇ�ůŝŐŚƚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ƵƉ�ƚŽ�ϳϬ�DĞs
WϭϮϭ� ^ϰϭϲ� ,ŝŐŚ�ĂĐĐƵƌĂĐǇ�Ϯϯϰh;Ŷ͕ĨͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ
WϭϮϮ� ^ϰϮϲ� �ĞĐĂǇ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ƉƌŽũĞĐƚ�;���WͿ͗�ƵƉĚĂƚĞĚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ��ĂͲϭϰϬ͕�>ĂͲϭϰϬ�ĂŶĚ��ĞͲϭϰϭ�ĚĞĐĂǇ�

ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ
WϭϮϯ� ^ϰϮϳ� dŚĞ�yhE�>�ĚĂƚĂďĂƐĞ�Ăƚ�ǁǁǁ͘ŶŶĚĐ͘ďŶů͘ŐŽǀ
WϭϮϰ� ^ϰϮϴ� EƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĚĞĐĂǇ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ŝŶ��ƵƌŽƉĞ
WϭϮϱ� ^ϰϮϵ� ��ŶĞǁ�ŽŶůŝŶĞ�ĚĂƚĂďĂƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ŵŽŵĞŶƚƐ
WϭϮϲ� ^ϰϯϬ� >ĂƚĞƐƚ�ƵƐĞƌͲƌĞůĂƚĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞͲŚĂŶĚďŽŽŬ�ĂƐ�Ă�ůŝŶŬ�ďĞƚǁĞĞŶ�ůĂďŽƌĂƚŽƌǇ�ŶĞĞĚƐ�ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů�

databases
WϭϮϳ� ^ϰϰϬ� dŚĞ�ĂĐƟǀĂƟŽŶ�ŽĨ�t�ĂŶĚ��ƌ�ďǇ�ĚĞƵƚĞƌŽŶƐ�Ăƚ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬ�DĞs
WϭϮϴ� ^ϰϰϭ� �ƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƉƌŽƚŽŶͲ�ĂŶĚ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ŶŝŽďŝƵŵͲϵϯ�
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Programme in detail

ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ŵĞƚŚŽĚ
WϭϮϵ� ^ϰϰϮ� DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉƌŽƚŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ϴϵz�ǁŝƚŚ�ƉƌŽƚŽŶ�

energy of 69 MeV
WϭϯϬ� ^ϰϱϮ� �ŶŝƐŽƚƌŽƉŝĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƚƌĞĂƚŵĞŶƚ�ĨŽƌ�ƌĞĂĐƚŽƌ�ƉƌĞƐƐƵƌĞ�ǀĞƐƐĞů�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�

ĐĂůĐƵůĂƟŽŶƐ
Wϭϯϭ� ^ϰϱϯ� �ŝƐƚƌŝďƵƟŽŶ�ŽĨ�ϭϰ��ŝŶ�ŶĞƵƚƌŽŶ�ŝƌƌĂĚŝĂƚĞĚ�ŐƌĂƉŚŝƚĞ�ĨƌŽŵ�Z�D<ͲϭϱϬϬ�ƌĞĂĐƚŽƌ
WϭϯϮ� ^ϰϱϰ� DƵůƟŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ĨŽƌ�ŐĂƐ�ĐŽŽůĞĚ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ĂƉƉůŝĐĂƟŽŶƐ
Wϭϯϯ� ^ϰϲϯ� �ĞƚĂͲƐƚƌĞŶŐƚŚ�ĂŶĚ�ĂŶƟͲŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�dŽƚĂů��ďƐŽƌƉƟŽŶ�^ƉĞĐƚƌŽƐĐŽƉǇ�ŽĨ�Ă��ĚĞĐĂǇ�ĐŚĂŝŶ�

ϭϰϮ�ƐͲхϭϰϮ�ĂͲхϭϰϮ>Ă
Wϭϯϰ� ^ϰϲϰ� �ĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ϮϯϵEƉ
Wϭϯϱ� ^ϰϲϱ� dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĚĞĐĂǇ�ĚĂƚĂ�ŽĨ�>ƵͲϭϳϯ�ĂŶĚ�>ƵͲϭϳϰŐ
Wϭϯϲ� ^ϰϲϲ� �ĞƚĂ�ĨĞĞĚŝŶŐ�ĂŶŽŵĂůǇ�ŝŶ�ϰϯ<;ƘͿϰϯ�Ă�
Wϭϯϳ� ^ϰϳϲ� �ŝƉŽůĞ�ƐƚƌĞŶŐƚŚ�ŝŶ�ϴϬ^Ğ�ďĞůŽǁ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�

79Se
Wϭϯϴ� ^ϰϳϳ� /ƐŽŵĞƌ�ƌĂƟŽƐ�ĨŽƌ�ƉƌŽĚƵĐƚƐ�ŽĨ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŽŶ�ϭϮϭ^ď
Wϭϯϵ� ^ϰϳϴ� WĂƌƟĂů�ƉŚŽƚŽŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ϮϬϵ�ŝ
WϭϰϬ� ^ϰϳϵ� ZĞƐŽŶĂŶĐĞƐ�ŝŶ�ŽĚĚͲŽĚĚ�ϭϴϮdĂ
Wϭϰϭ� ^ϰϴϵ� �ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ͗�ĚŝƐƐĞŵŝŶĂƟŽŶ�ĂŶĚ�ǀŝƐƵĂůŝƐĂƟŽŶ�ŽĨ�ƌĞĨĞƌĞŶĐĞ�ĚĞĐĂǇ�ĚĂƚĂ
WϭϰϮ� ^ϰϵϬ� �ǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ƚŚĞ��y&KZ�ůŝďƌĂƌǇ�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĐŽŶƐƚĂŶƚƐ
Wϭϰϯ� ^ϰϵϭ� :�E/^͗�E���ũĂǀĂͲďĂƐĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶĨŽƌŵĂƟŽŶ�ƐǇƐƚĞŵ
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PL001  Systematic approach to nuclear data evaluation
Koning A.
EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

KŶůǇ�ǁŝƚŚ�Ă�ĨƵůůǇ�ƐǇƐƚĞŵĂƟĐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ǁĞ�ĐĂŶ�ŵĂŬĞ�ŵĂǆŝŵĂů�ƵƐĞ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�
ŬŶŽǁůĞĚŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ͘�dŚŝƐ�ŝƐ�ŶĞĞĚĞĚ�ƐŝŶĐĞ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ƌĞƋƵŝƌĞƐ�ƚŚŝƐ͘�&Žƌ�ƚŽŽ�ůŽŶŐ͕�ƚŚĞ�ĮĞůĚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŚĂƐ�
ƌĞŵĂŝŶĞĚ�Ă�͞ƌĞƐĞĂƌĐŚͲŽŶůǇ͟�ĂĐƟǀŝƚǇ�ǁŝƚŚŽƵƚ�ĂƩĞŶƟŽŶ�ĨŽƌ�ƋƵĂůŝƚǇͲĂƐƐƵƌĞĚ�ĂƐƉĞĐƚƐ�ƐƵĐŚ�ĂƐ�ƌĞƉƌŽĚƵĐŝďŝůŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĞƐƟ-
ŵĂƟŽŶ͘�dŚŝƐ�ŵĞĂŶƐ�Ă�ǁĂƐƚĞ�ŽĨ�ŵŽŶĞǇ�ĂŶĚ�ĞĸĐŝĞŶĐǇ�ŝŶ�ĂŶ�ĂůƌĞĂĚǇ�ƐƉĂƌƐĞůǇ�ƉŽƉƵůĂƚĞĚ�ĮĞůĚ͘
�ĞƐŝĚĞƐ�Ăůů�ƌĞƋƵŝƌĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�ƌĞƐĞĂƌĐŚ͕�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝƐ�ĞƐƐĞŶƟĂů͗
ͻ�� �ůů�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐŚŽƵůĚ�ďĞ�ĚĞƌŝǀĞĚ͕�ŝŶ�Ă�ƌĞƉƌŽĚƵĐŝďůĞ�ŵĂŶŶĞƌ͕ �ĨƌŽŵ�ƚŚĞ�ŵŽƐƚ�ďĂƐŝĐ�ŝŶĨŽƌŵĂƟŽŶ�ƉŽƐƐŝďůĞ͘�/Ŷ�ƚŚĞ�

ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŽƌůĚ�ƚŚŝƐ�ĐƵƌƌĞŶƚůǇ�ŵĞĂŶƐ�ƚŚĞ��y&KZ�ĚĂƚĂďĂƐĞ�ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ďĂƐŝĐ�ŶƵĐůĞĂƌ�ƐƚƌƵĐ-
ture databases for input libraries (such as RIPL) of nuclear model codes.

ͻ�� KƉĞŶ�ƐŽƵƌĐĞ͕�ƌĞĂĚĂďůĞ�ĂŶĚ�ƌŽďƵƐƚ�ƐŽŌǁĂƌĞ�ĨŽƌ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ƐŝŵƵůĂƟŽŶƐ͘
ͻ� �Ŷ�ĂƵƚŽŵĂƚĞĚ�ƐǇƐƚĞŵ�ŝŶ�ǁŚŝĐŚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ƉƌŽĚƵĐƟŽŶ�;ŝŶ��E�&Ͳϲ�Žƌ�ŶĞǁĞƌ�ĨŽƌŵĂƚƐͿ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĞƐƟŵĂƟŽŶ�

ďĞĐŽŵĞƐ�ĐůŽƐĞ�ƚŽ�ƚƌŝǀŝĂů͕�ƐŽ�ƚŚĂƚ�Ăůů�ƚŚĞ�ĞīŽƌƚ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚŽƌƐ�ĐĂŶ�ŐŽ�ŝŶƚŽ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ďĂƐŝĐ�Ğǆ-
perimental data and the physics of nuclear models and their parameters.

ͻ� EŽ�ŚĞƐŝƚĂƟŽŶ�ƚŽ�ƵŶůĞĂƐŚ�ƚŚĞ�ĨƵůů�ƉŽǁĞƌ�ŽĨ�ĐƵƌƌĞŶƚ�ĚĂǇ�ĐŽŵƉƵƚĞƌƐ
dŚĞƌĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŽŶĞ�ŝŶŝƟĂƟǀĞ�ǁŚŝĐŚ�ĂŝŵƐ�ĨŽƌ�ƚŚŝƐ�ŝĚĞĂů�ƐŝƚƵĂƟŽŶ�ŽĨ�ŝŶĐŽƌƉŽƌĂƟŶŐ�ƚŚĞ�ǁŚŽůĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŽƌůĚ�ŝŶ�ŽŶĞ�ƌĞƉƌŽ-
ĚƵĐŝďůĞ�ƉƌŽĐĞƐƐ͕�ĂŶĚ�ŝƚ�ƌĞǀŽůǀĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�d�>z^�ŶƵĐůĞĂƌ�ĐŽĚĞ�ƐǇƐƚĞŵ͘
KŶĐĞ�ĂĐĐŽŵƉůŝƐŚĞĚ͕�ƚŚĞ�ƉŽƐƐŝďŝůŝƟĞƐ�ĂƌĞ�ĞŶĚůĞƐƐ͕�ĂŶĚ�ŝŶĐůƵĚĞ�ƚŚĞ�d�E�>�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ͕ �dŽƚĂů�DŽŶƚĞ��ĂƌůŽ�ĨŽƌ�ƵŶĐĞƌƚĂŝŶƚǇ�
ƉƌŽƉĂŐĂƟŽŶ�ĂŶĚ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ƐĂĨĞƚǇ�ůŝŵŝƚ�ĞƐƟŵĂƚĞƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͕�Ă�ƐǇƐƚĞŵĂƟĐ�ƋƵĂůŝƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ĞŶƟƌĞ��y&KZ�
ĚĂƚĂďĂƐĞ͕�ĐŽŵƉůĞƚĞ�ĚĂƚĂďĂƐĞƐ�ǁŝƚŚ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ůĂƌŐĞͲƐĐĂůĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ŽƉƟŵĂů�ƉƌŽĚƵĐƟŽŶ�ƌŽƵƚĞƐ�ĨŽƌ�ŵĞĚŝ-
cal isotopes, and much more.
/Ŷ�ϮϬϭϳ͕�ƚŚĞ�ĂďŽǀĞ�ƉŽƐƐŝďŝůŝƟĞƐ�ǁŝůů�ďĞ�ƉƌŽǀŝĚĞĚ�ƚŽ�Ăůů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵƐĞƌƐ�ǁŝƚŚ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�d�>z^ͲϮ͘Ϭ�ǁŚŝĐŚ͕�ŶĞǆƚ�ƚŽ�ƚŚĞ�͞ ƵƐƵĂů͟�
ŶƵĐůĞĂƌ�ŵŽĚĞůƐ͕�ǁŝůů�ĂůƐŽ�ŝŶĐůƵĚĞ�Ăůů�ƐƚĂƟƐƟĐĂů�ŝŶĨŽƌŵĂƟŽŶ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ƉĂƌĂŵĞƚĞƌ�ĂŶĚ�ŵŽĚĞů�ƌĂŶĚŽŵŝǌĂƟŽŶ�;ƵŶĐĞƌƚĂŝŶƟĞƐ͕�
ĐŽǀĂƌŝĂŶĐĞƐ͕�ƐĞŶƐŝƟǀŝƟĞƐ͕�dŽƚĂů�DŽŶƚĞ��ĂƌůŽͿ�ĂŶĚ�ĐŽŵƉůĞƚĞ��E�&Ͳϲ�ĨŽƌŵĂƫŶŐ͘

PL002 Towards more accurate and reliable predictions for nuclear applications
Goriely S. 
hŶŝǀĞƌƐŝƚĠ�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ͕�/ŶƐƟƚƵƚ�Ě �͛ƐƚƌŽŶŽŵŝĞ�Ğƚ�Ě �͛ƐƚƌŽƉŚǇƐŝƋƵĞ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ

dŚĞ�ŶĞĞĚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨĂƌ�ĨƌŽŵ�ƚŚĞ�ǀĂůůĞǇ�ŽĨ�ƐƚĂďŝůŝƚǇ͕ �ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ƐƵĐŚ�ĂƐ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�Žƌ�ĨƵƚƵƌĞ�ŶƵĐůĞĂƌ�ĨĂĐŝůŝƟĞƐ͕�
ĐŚĂůůĞŶŐĞƐ�ƚŚĞ�ƌŽďƵƐƚŶĞƐƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƉƌĞĚŝĐƟǀĞ�ƉŽǁĞƌ�ŽĨ�ƉƌĞƐĞŶƚ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ͘�DŽƐƚ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�
ƉƌĞĚŝĐƟŽŶ�ĂƌĞ�ƐƟůů�ƉĞƌĨŽƌŵĞĚ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ͘�&Žƌ�ƚŚĞ�ůĂƐƚ�ĚĞĐĂĚĞƐ͕�ŝŵƉŽƌƚĂŶƚ�ƉƌŽŐƌĞƐƐ�ŚĂƐ�
ďĞĞŶ�ĂĐŚŝĞǀĞĚ�ŝŶ�ĨƵŶĚĂŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ͕�ŵĂŬŝŶŐ�ŝƚ�ŶŽǁ�ĨĞĂƐŝďůĞ�ƚŽ�ƵƐĞ�ŵŽƌĞ�ƌĞůŝĂďůĞ͕�ďƵƚ�ĂůƐŽ�ŵŽƌĞ�ĐŽŵƉůĞǆ�ŵŝĐƌŽƐĐŽƉŝĐ�
Žƌ�ƐĞŵŝͲŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞůƐ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƉƌĂĐƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶƚƌŝ-
ďƵƟŽŶ͕�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ĂŶĚ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƌĞĐĞŶƚ�ŶƵĐůĞĂƌ�ƚŚĞŽƌŝĞƐ�ĂƌĞ�ĚĞƚĂŝůĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ĨŽƌ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ƋƵĂŶƟƟĞƐ�
ŶĞĞĚĞĚ�ƚŽ�ĞƐƟŵĂƚĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ďĞƚĂͲĚĞĐĂǇ�ƌĂƚĞƐ͕�ŶĂŵĞůǇ�ŶƵĐůĞĂƌ�ŵĂƐƐĞƐ͕�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ͕�ŐĂŵŵĂͲƌĂǇ�
ƐƚƌĞŶŐƚŚ͕�ĮƐƐŝŽŶ�ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ďĞƚĂͲƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ͘� /ƚ� ŝƐ�ƐŚŽǁŶ�ƚŚĂƚ�ŶŽǁĂĚĂǇƐ͕�ŵĞĂŶͲĮĞůĚ�ŵŽĚĞůƐ�ĐĂŶ�ďĞ�ƚƵŶĞĚ�Ăƚ�ƚŚĞ�
ƐĂŵĞ� ůĞǀĞů�ŽĨ�ĂĐĐƵƌĂĐǇ�ĂƐ� ƚŚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŵŽĚĞůƐ͕� ƌĞŶŽƌŵĂůŝǌĞĚ�ŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ� ŝĨ�ŶĞĞĚĞĚ͕�ĂŶĚ� ƚŚĞƌĞĨŽƌĞ�ĐĂŶ�
ƌĞƉůĂĐĞ�ƚŚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŝŶƉƵƚƐ�ůŝƩůĞ�ďǇ�ůŝƩůĞ�ŝŶ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�dŚĞ�ůĂƚĞƐƚ�ĂĐŚŝĞǀĞŵĞŶƚƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ŽƵƌ�
,&��ŵĂƐƐ�ŵŽĚĞůƐ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƌĞůĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ŵŽĚĞů�ƉƌĞĚŝĐƟŽŶƐ͕�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘�^ŝŵŝůĂƌůǇ͕ �ƌĞĐĞŶƚ�ĞīŽƌƚƐ�ƚŽ�
ĚĞƚĞƌŵŝŶĞ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ǁŝƚŚŝŶ�ƚŚĞ�ŵĞĂŶͲĮĞůĚ�ĂƉƉƌŽĂĐŚ�ǁŝůů�ďĞ�ĚĞƐĐƌŝďĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŵŽƌĞ�ƚƌĂĚŝƟŽŶĂů�ĞǆŝƐƟŶŐ�
ŵŽĚĞůƐ͘�&ŝŶĂůůǇ͕ �ƌĞĐĞŶƚ�ĂĐŚŝĞǀĞŵĞŶƚƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĂŶĚ�ďĞƚĂͲĚĞĐĂǇ�ƌĂƚĞƐ�ŝŶ�ĚĞĨŽƌŵĞĚ�YZW��ĐĂůĐƵůĂƟŽŶƐ�
ǁŝůů�ďĞ�ŵĞŶƟŽŶĞĚ͘�dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƐƵĐŚ�ŶĞǁůǇͲĚĞƚĞƌŵŝŶĞĚ�ŵŝĐƌŽƐĐŽƉŝĐ�ŝŶƉƵƚƐ�ŽŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ďƵƚ�ĂůƐŽ�ŽŶ�
ƐŽŵĞ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂƉƉůŝĐĂƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƌͲƉƌŽĐĞƐƐ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ͕�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘
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Abstracts

I003 Parallel theoretical study of the two components of the prompt fission neutrons:  
dynamically released at scission and evaporated from fully accelerated fragments
�ĂƌũĂŶ�E͘�ϭ͕Ϯ͕�ZŝǌĞĂ�D͘�ϭ͕�dĂůŽƵ�W͘ �ϯ
ϭ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�Ϯ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�
EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ͖�ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^����

WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�;W&EͿ�ĂŶŐƵůĂƌ�ĂŶĚ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƌĞĂĐƟŽŶ�Ϯϯϱh;ŶƚŚ͕�ĨͿ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�
ŵĂƐƐ�ĂƐǇŵŵĞƚƌǇ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƵƐŝŶŐ�ƚǁŽ�ĞǆƚƌĞŵĞ�ĂƐƐƵŵƉƟŽŶƐ͗�
ϭͿ� W&E�ĂƌĞ�ƌĞůĞĂƐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ŶĞĐŬ�ƌƵƉƚƵƌĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ĚŝĂďĂƟĐ�ĐŽƵƉůŝŶŐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞŐƌĞĞ�ŽĨ�ĨƌĞĞĚŽŵ�ĂŶĚ�ƚŚĞ�

ƌĂƉŝĚůǇ�ĐŚĂŶŐŝŶŐ�ŶĞƵƚƌŽŶͲŶƵĐůĞƵƐ�ƉŽƚĞŶƟĂů͘�dŚĞƐĞ�ƵŶďŽƵŶĚ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ĨĂƐƚĞƌ�ƚŚĂŶ�ƚŚĞ�ƐĞƉĂƌĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĂƐĐĞŶƚ�ĨƌĂŐ-
ŵĞŶƚƐ�ĂŶĚ�ŵŽƐƚ�ŽĨ�ƚŚĞŵ�ůĞĂǀĞ�ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵ�ŝŶ�ĨĞǁ�ϭϬоϮϭ�ƐĞĐ͘�ŝ͘Ğ͕͘�Ăƚ�ƚŚĞ�ďĞŐŝŶŝŶŐ�ŽĨ�ƚŚĞ�ĂĐĐĞůͲ�ĞƌĂƟŽŶ�ƉŚĂƐĞ�΀ϭ΁͘�
^ƵƌƌŽƵŶĚŝŶŐ�ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞƵƐ�ďǇ�Ă�ƐƉŚĞƌĞ�ŽŶĞ�ĐĂŶ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ƌĂĚŝĂů�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƵƌƌĞŶƚ�ĚĞŶƐŝƚǇ͘�/ƚƐ�
ƟŵĞ�ŝŶƚĞŐƌĂů�ŐŝǀĞƐ�ƚŚĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ĮƐƐŝŽŶ�ĂǆŝƐ�΀Ϯ΁͘�dŚĞ�ĂǀĞƌĂŐĞ�ĞŶĞƌŐǇ�ŽĨ�ĞĂĐŚ�ĞŵŝƩĞĚ�ŶĞƵƚƌŽŶ�
ŝƐ�ĂůƐŽ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ƵŶďŽƵŶĚ�ƉĂƌƚ�ŽĨ�ĞĂĐŚ�ŶĞƵƚƌŽŶ�ǁĂǀĞ�ƉĂĐŬĞƚ͘�dŚĞ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞƐĞ�ĂǀĞƌĂŐĞ�ĞŶĞƌŐŝĞƐ�ŐŝǀĞƐ�
the general trends of the PFN spectrum: the slope, the range and the average value.

ϮͿ� W&E�ĂƌĞ�ĞǀĂƉŽƌĂƚĞĚ�ĨƌŽŵ�ĨƵůůǇ�ĂĐĐĞůĞƌĂƚĞĚ͕�ĨƵůůǇ�ĞƋƵŝůŝďƌĂƚĞĚ�ĮƐͲ�ƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�dŽ�ĨŽůůŽǁ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ĨƌĂŐ-
ŵĞŶƚƐ�ǀŝĂ�ŶĞƵͲ�ƚƌŽŶ�ĂŶĚ�ΣͲƌĂǇ�ƐĞƋƵĞŶƟĂů�ĞŵŝƐƐŝŽŶƐ͕�Ă�DŽŶƚĞ��ĂƌůŽ�ƐĂŵƉůŝŶŐ�ŽĨ�ƚŚĞ�ŝŶŝƟĂů�ĐŽŶĚŝƟŽŶƐ�ĂŶĚ�Ă�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�
ƐƚĂƟƐƟĐĂů�ĂƉƉƌŽĂĐŚ�ŝƐ�ƵƐĞĚ�΀ϯ͕�ϰ΁͘�ZĞĐŽƌĚŝŶŐ�Ăƚ�ĞĂĐŚ�ƐƚĞƉ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ͕ �ƚŚĞ�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞ�ĂŶŐůĞ�ŽĨ�ĞĂĐŚ�ĞǀĂƉŽ-
ƌĂƚĞĚ�ŶĞƵƚƌŽŶ�ŽŶĞ�ĐĂŶ�ĐŽŶƐƚƌƵĐƚ�ƚŚĞ�W&E�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞ�W&E�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŝŶ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ƐǇƐƚĞŵ͘�dŚĞ�ƉƌĞĚŝĐƟŽŶƐ�
ŽĨ�ƚŚĞ�ƚǁŽ�ŵĞƚŚŽĚƐ�ĂƌĞ�ĮŶĂůůǇ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ŐŝǀĞŶ�ĨƌĂŐŵĞŶƚ�ŵĂƐƐ�ƌĂƟŽ�΀ϱ΁͘

΀ϭ΁�D͘�ZŝǌĞĂ͕�E͘��ĂƌũĂŶ͕�EƵĐů͘�WŚǇƐ͘���ϵϬϵ͕�ϱϬ�;ϮϬϭϯͿ�͖�΀Ϯ΁�E͘��ĂƌũĂŶ͕�D͘�ZŝǌĞĂ͕�WŚǇƐ͘�>ĞƩ͘���ϳϰϳ͕�ϭϳϴ�;ϮϬϭϱͿ͘
΀ϯ΁�d͘ �<ĂǁĂŶŽ͕�W͘ �dĂůŽƵ͕�D͘��͘��ŚĂĚǁŝĐŬ͕�d͘ �tĂƚĂŶĂďĞ͕�:͘�EƵĐů͘�^Đŝ͘�dĞĐŚŶŽů͘ϰϳ͕�ϰϲϮ�;ϮϬϭϬͿ͘
΀ϰ΁�/͘�^ƚĞƚĐƵ͕�W͘ �dĂůŽƵ͕�d͘ �<ĂǁĂŶŽ͕�D͘�:ĂŶĚĞů͕�WŚǇƐ͘�ZĞǀ͘ ���ϵϬ͕�ϬϮϰϲϭϳ�;ϮϬϭϰͿ͘
΀ϱ΁��͘�'ŽŽŬ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕�t͘�'ĞĞƌƚǌ͕�D͘�sŝĚĂůŝ͕�ƉƌŝǀĂƚĞ�ĐŽŵŵƵŶŝͲ�ĐĂƟŽŶ͘

R004 Validation of delayed neutron group parameters for 235U by critical experiment
Yin Y., Zhou H. 
/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ŚĞŵŝƐƚƌǇ͕ �DŝĂŶ�zĂŶŐ͕�W͘ Z͘�ŚŝŶĂ

�ĞůĂǇĞĚ� ŶĞƵƚƌŽŶ� ŐƌŽƵƉ� ƉĂƌĂŵĞƚĞƌƐ� ŝŶĐůƵĚŝŶŐ� ĚĞĐĂǇ� ĐŽŶƐƚĂŶƚ� ĂŶĚ� ƌĞůĂƟǀĞ� ĨƌĂĐƟŽŶ� ĂƌĞ� ŝŵƉŽƌƚĂŶƚ� ĚĂƚĂ� ŽĨ� ĮƐƐŝůĞ� ŝƐŽƚŽƉĞƐ� ŝŶ�
ŶƵĐůĞĂƌ�ĚĂƚĂďĂƐĞ͕�ƐƵĐŚ�ĂƐ��E�&͕ �:�&&͕ �:�E�>͕�ĞƚĐ͘�͕�ƵƐĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƉƌĞĐƵƌƐŽƌ Ɛ͛�ĚĞĐĂǇ͕ �ĂŶĚ�ĂƌĞ�ŚĞůƉĨƵů�ĨŽƌ�ƌĞƐĞĂƌĐŚ�ŽĨ�ĮƐƐŝŽŶ�
ŵŽĚĞů͘�tŚĂƚ Ɛ͛�ŵŽƌĞ͕�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ĂƌĞ�ĂůƐŽ�ŬĞǇ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�ƌĞĂĐƚŽƌ�ŬŝŶĞƟĐ�ĞƋƵĂƟŽŶ�ĂŶĚ�ĂƌĞ�ĐƌƵĐŝĂů�ĨŽƌ�ƐĂĨĞƚǇ�
control of nuclear reactor. So a lot of work has been done to obtain accurate delayed-neutron group parameters for the past 
seventy years . Ϯϯϱh�ŝƐ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ĮƐƐŝůĞ�ŝƐŽƚŽƉĞ�ĂŶĚ�ŚĂƐ�ŵĂŶǇ�ƐĞƚƐ�ŽĨ�ĚĞůĂǇĞĚͲŶĞƵƚƌŽŶ�ŐƌŽƵƉ�ƉĂƌĂŵĞƚĞƌƐ�ĨƌŽŵ�ĚŝīĞƌ-
ĞŶƚ�ƐŽƵƌĐĞƐ͘�DĂŶǇ�ƌĞƐĞĂƌĐŚĞƌƐ�ŚĂǀĞ�ƉŽŝŶƚĞĚ�ŽƵƚ�ŚƵŐĞ�ĚŝīĞƌĞŶĐĞ�ŝŶ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƌĞĂĐƚŽƌ Ɛ͛�ƌĞĂĐƟǀŝƚǇ�ŝŶ�ůŝƚĞƌĂƚƵƌĞ͘�&Žƌ�ĞǆĂŵƉůĞ͕�
dŚĞ�ĚĞůĂǇĞĚͲŶĞƵƚƌŽŶ�ŐƌŽƵƉ�ĚĂƚĂ�ĨŽƌ�Ϯϯϱh�ŝŶ��E�&ͬ�Ͳs//͘ϭ�ĂƌĞ�ƋƵŝƚĞ�ĚŝīĞƌĞŶƚ�ĨƌŽŵ�ƚŚĞ�ĚĂƚĂ�ŝŶ��E�&ͬ�Ͳs//͘Ϭ͕�ƚŚĞ�<ĞĞƉŝŶ Ɛ͛�ĚĂƚĂ͕�
etc. It is necessary to answer that which set of delayed-neutron group parameters are more accurate and what is the criterion. 
/ŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĚŽŶĞ�ŽŶ�Ă�,�h�ĐƌŝƟĐĂů�ĂƐƐĞŵďůǇ�ŝŶ��ŚŝŶĂ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ŐƌŽƵƉ�ƉĂƌĂŵĞƚĞƌƐ͘�
dǁŽ� ŝŶĚĞƉĞŶĚĞŶƚ�ŵĞƚŚŽĚƐ� ĂƌĞ� ŝŶƚƌŽĚƵĐĞĚ͗� ŽŶĞ�ŽŶ� ƐƵďĐƌŝƟĐĂů͕� ƚŚĞ� ŽƚŚĞƌ� ŽŶ� ƉƌŽŵƉƚ� ƐƵƉĞƌĐƌŝƟĐĂů͘� dŚĞ� ƌĞƐƵůƚƐ� ƐƵŐŐĞƐƚ� ƚŚĂƚ�
<ĞĞƉŝŶ Ɛ͛�ϲͲŐƌŽƵƉ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ƉĂƌĂŵĞƚĞƌƐ�ĞƐƟŵĂƚĞĚ�ƌĞĂĐƟǀŝƚǇ�ďŝĂƐĞĚ�ďǇ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�Ϯй͕��E�&ͬ�Ͳs//͘Ϭ Ɛ͛�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�
ƉĂƌĂŵĞƚĞƌƐ�ŽǀĞƌĞƐƟŵĂƚĞĚ�ƐƵďĐƌŝƟĐĂů�ƌĞĂĐƟǀŝƚǇ�ďǇ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϮϬй͕��E�&ͬ�Ͳs//͘ϭ Ɛ͛�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ƉĂƌĂŵĞƚĞƌƐ�ƵŶĚĞƌĞƐƟ-
ŵĂƚĞĚ�ƐƵďĐƌŝƟĐĂů�ƌĞĂĐƟǀŝƚǇ�ďǇ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϮϬй͘�
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R005 Angular correlations in the prompt neutron emission in spontaneous fission of 252Cf
<ŽƉĂƚĐŚ�z͘ �ϭ͕��ŚŝĞƚĞƌĂ��͘�Ϯ͕�^ƚƵƩŐĠ�>͘�Ϯ͕�'ĂŐĂƌƐŬŝ��͘�ϯ͕�'ƵƐĞǀĂ�/͘�ϯ͕�'ƂŶŶĞŶǁĞŝŶ�&͘ �ϰ͕�DƵƩĞƌĞƌ�D͘�ϱ͕��ŽƌǀĂƵǆ�K͘�
2, Hambsch F.-J. 6
ϭ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;:/EZͿ͕��ƵďŶĂ͕�DŽƐĐŽǁ�ƌĞŐŝŽŶ͕�ZƵƐƐŝĂ͖�Ϯ�/W,�͕�hŶŝǀĞƌƐŝƚĠ�>ŽƵŝƐ�WĂƐƚĞƵƌ�
Ğƚ�/EϮWϯͲ�EZ^͕�^ƚƌĂƐďŽƵƌŐ͕�&ƌĂŶĐĞ͖�ϯ�WĞƚĞƌƐďƵƌŐ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�'ĂƚĐŚŝŶĂ͕�ZƵƐƐŝĂ͖�ϰ�hŶŝǀĞƌƐŝƚćƚ�
dƺďŝŶŐĞŶ͕�WŚǇƐŝŬĂůŝƐĐŚĞƐ�/ŶƐƟƚƵƚ͕�dƺďŝŶŐĞŶ͕�'ĞƌŵĂŶǇ͖�ϱ�/ŶƐƟƚƵƚ�Ĩƺƌ�<ĞƌŶƉŚǇƐŝŬ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ͕�
�ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ͖�'^/�,ĞůŵŚŽůƚǌǌĞŶƚƌƵŵ�Ĩƺƌ�^ĐŚǁĞƌŝŽŶĞŶĨŽƌƐĐŚƵŶŐ�'ŵď,͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ͖�ϲ�
�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ�;��Ϳ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�;:Z�Ϳ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�
;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ

/ƚ�ŝƐ�ǁĞůů�ŬŶŽǁŶ�ƚŚĂƚ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶƐ�ŝŶ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĂƌĞ�ĞŵŝƩĞĚ�ĂŶŝƐŽƚƌŽƉŝĐĂůůǇ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ĮƐƐŝŽŶ�ĂǆŝƐ͘�sĂƌŝŽƵƐ�
ĂƩĞŵƉƚƐ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽŶ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĂŶŝƐŽƚƌŽƉǇ�ůĞĂĚ�ƚŽ�ƚŚĞ�ĐŽŶĐůƵƐŝŽŶ�ƚŚĂƚ�ƚŚĞ�ĂŶŝƐŽƚƌŽƉǇ�ĐĂŶŶŽƚ�ďĞ�
ĨƵůůǇ�ĚĞƐĐƌŝďĞĚ�ŽŶůǇ�ďǇ�ƚŚĞ�ŬŝŶĞŵĂƟĐ�ĨŽĐƵƐŝŶŐ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ďǇ�ƚŚĞ�ŵŽǀŝŶŐ�ĨƌĂŐŵĞŶƚƐ͘�dŚĞƌĞ�ĂƌĞ�ƚǁŽ�ƉŽƐƐŝďůĞ�ƌĞĂƐŽŶƐ�
ǁŚŝĐŚ�ĐĂŶ�ĞǆƉůĂŝŶ�ƚŚĞƐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͗�ĞŝƚŚĞƌ�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƐĐŝƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�Žƌ�ƚŚĞ�ĂŶŝƐŽƚƌŽƉŝĐ�ĞŵŝƐƐŝŽŶ�ŽĨ�ŶĞƵƚƌŽŶƐ�ŝŶ�ƚŚĞ�
ĐĞŶƚƌĞͲŽĨͲŵĂƐƐ�ƐǇƐƚĞŵ�;�D^Ϳ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ͘�dŚĞ�ůĂƩĞƌ�ĂŶŝƐŽƚƌŽƉǇ�ŝƐ�ĞǆƉĞĐƚĞĚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ƐƉŝŶ�ŽƌŝĞŶƚĂƟŽŶ�
(alignment) due to the emission of neutrons with non-zero angular momentum. 
�Ŷ�ĞǆƉĞƌŝŵĞŶƚ�ĂŝŵĞĚ�Ăƚ�ƚŚĞ�ĚĞƚĂŝůĞĚ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ĂŶŐƵůĂƌ�ĐŽƌƌĞůĂƟŽŶƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ�
ϮϱϮ�Ĩ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�/W,��^ƚƌĂƐďŽƵƌŐ�ƵƐŝŶŐ�ƚŚĞ�ĂŶŐůĞͲƐĞŶƐŝƟǀĞ�ĚŽƵďůĞ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ��K�/^�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ĮƐƐŝŽŶ�
ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�Ă�ƐĞƚ�ŽĨ�ϲϬ���DKE�ƐĐŝŶƟůůĂƚŽƌ�ĐŽƵŶƚĞƌƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƟŽŶ͘�dŚĞ��K�/^�ĐŚĂŵďĞƌ�ĂůůŽǁƐ�ĚĞƚĞƌŵŝŶŝŶŐ�ǁŝƚŚ�ƌĞĂ-
ƐŽŶĂďůĞ�ĂĐĐƵƌĂĐǇ�ĞŶĞƌŐŝĞƐ͕�ŵĂƐƐĞƐ�ĂŶĚ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ŽĨ�ĞŵŝƐƐŝŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�dŚĞ���DKE�ĚĞƚĞĐƚŽƌƐ�ĂƌĞ�ƉůĂĐĞĚ�ŝŶ�Ă�
ƋƵĂƐŝͲƐƉŚĞƌŝĐĂů�ĂƌƌĂŶŐĞŵĞŶƚ�ĂƌŽƵŶĚ�ƚŚĞ�ĐŚĂŵďĞƌ�ĂŶĚ�ŵĂŬĞ�ŝƚ�ƉŽƐƐŝďůĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĚŝƌĞĐƟŽŶ͘�EĞƵƚƌŽŶƐ�
ĐŽƵůĚ�ďĞ�ĐůĞĂƌůǇ�ƐĞƉĂƌĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇƐ�ďǇ�ƚŚĞ�ƉƵůƐĞͲƐŚĂƉĞ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ƐŝŐŶĂůƐ͕�ĂƐ�ǁĞůů�ĂƐ�ďǇ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�
method. 
�ŽƚŚ͕�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƚŚĞ�ƐĐŝƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ͕�ĂŶĚ�ƚŚĞ�ĂŶŝƐŽƚƌŽƉǇ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĞͲŽĨͲŵĂƐƐ�ƐǇƐƚĞŵ�ŽĨ�ƚŚĞ�
ĨƌĂŐŵĞŶƚƐ�ŚĂƐ�ďĞĞŶ�ƚĞƐƚĞĚ�ŝŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƚŚĞ�&Ƶůů�DŽŶƚĞͲ�ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�Ğǆ-
periment will be reported in the present paper.

R006 Angular distributions and anisotropy of fission fragments from neutron-induced fission 
in intermediate energy range 1-200 MeV
sŽƌŽďǇĞǀ��^͘�ϭ͕�'ĂŐĂƌƐŬŝ��D͘�ϭ͕�^ŚĐŚĞƌďĂŬŽǀ�K�͘�ϭ͕�sĂŝƐŚŶĞŶĞ�>�͘�ϭ͕��ĂƌĂďĂŶŽǀ��>͘�Ϯ͕ϯ
ϭ�EZ��͞<ƵƌĐŚĂƚŽǀ�/ŶƐƟƚƵƚĞ͕͟ ��͘W͘ �<ŽŶƐƚĂŶƟŶŽǀ�WĞƚĞƌƐďƵƌŐ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�'ĂƚĐŚŝŶĂ͕�>ĞŶŝŶŐƌĂĚ�
ĚŝƐƚƌŝĐƚ͕�ZƵƐƐŝĂ͖�Ϯ�EZ��͞<ƵƌĐŚĂƚŽǀ�/ŶƐƟƚƵƚĞ͕͟ �DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�ϯ�DŽƐĐŽǁ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �
Dolgoprudny, Moscow Region, Russia

�ŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�232dŚ͕�233U, ϮϯϱU and 238U have been measured in 
ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ϭͲϮϬϬ�DĞs�Ăƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�dK&�ƐƉĞĐƚƌŽŵĞƚĞƌ�'E�/^�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�Ăƚ�ϭ�'Ğs�ƉƌŽƚŽŶ�
ƐǇŶĐŚƌŽĐǇĐůŽƚƌŽŶ�ŽĨ�ƚŚĞ�WEW/�;'ĂƚĐŚŝŶĂ͕�ZƵƐƐŝĂͿ͘�dŚĞ�ŵƵůƟǁŝƌĞ�ƉƌŽƉŽƌƟŽŶĂů�ĐŽƵŶƚĞƌƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ĂƐ�Ă�ƉŽƐŝƟŽŶ�ƐĞŶƐŝƟǀĞ�
ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĚĞƚĞĐƚŽƌ͘ ���ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞƋƵŝƉŵĞŶƚ�ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉƌŽĐĞĚƵƌĞ�ŝƐ�ŐŝǀĞŶ͘�dŚĞ�ĂŶŝƐŽƚƌŽƉǇ�
ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĚĞĚƵĐĞĚ�ĨƌŽŵ�ƚŚĞ�ĚĂƚĂ�ŽŶ�ŵĞĂƐƵƌĞĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĚĂƚĂ�ŽĨ�ŽƚŚĞƌ�ĂƵƚŚŽƌƐ͕�ĮƌƐƚ�ŽĨ�Ăůů͕�ƚŚĞ�ƌĞĐĞŶƚ�ĚĂƚĂ�ĨƌŽŵ�>�E^���;>ŽƐ��ůĂŵŽƐͿ�ĂŶĚ�ŶͺdK&;��ZEͿ͘
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Abstracts

S007 Neutron-multiplicity experiments for enhanced fission modelling
�ůͲ�Ěŝůŝ��͘�ϭ͕�dĂƌƌşŽ��͘�ϭ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�Ϯ͕��'ƂƂŬ��͘�Ϯ͕�:ĂŶƐƐŽŶ�<͘�ϭ͕�^ŽůĚĞƌƐ��͘�ϭ͕�ZĂŬŽƉŽƵůŽƐ�s͘ �ϭ͕�'ƵƐƚĂǀƐƐŽŶ��͘�ϭ͕�
>ĂŶƚǌ�D͘�ϭ͕�DĂƩĞƌĂ��͘�ϭ͕�KďĞƌƐƚĞĚƚ�^͘�Ϯ͕�WƌŽŬŽĮĞǀ��s͘ �ϭ͕�sŝĚĂůŝ�D͘�Ϯ͕�PƐƚĞƌůƵŶĚ�D͘�ϭ͕�WŽŵƉ�^͘�ϭ͕�
1 Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden; 2 European Commission, Joint 
ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ŽĨ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�ŶƵĐůĞĂƌ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�;&&Ϳ�ƉƌŽǀŝĚĞƐ�ĨƵŶĚĂŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŶƵĐůĞĂƌ�
ĮƐƐŝŽŶ�ĂŶĚ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ� ŝŶ�ŶĞƵƚƌŽŶͲƌŝĐŚ� ŝƐŽƚŽƉĞƐ͘� /ŵƉƌŽǀĞĚ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ� ŝŶ�ĐŽƌƌĞůĂƟŽŶ�ǁŝƚŚ�ƉĂƌƟĐůĞͲ
ĞŵŝƐƐŝŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�;ƉƌŽŵƉƚͲ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ɶͲƌĂǇƐͿ�ĞŶŚĂŶĐĞƐ�ƚŚĞ�ŵŽĚĞůůŝŶŐ�ŽĨ�ĮƐƐŝŽŶ͕ provides input for nuclear structure 
studies and ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƉƌŽĐĞƐƐĞƐ͕�ĂŶĚ�ĐŽƵůĚ�ůĞĂĚ�ƚŽ�ĞĸĐŝĞŶƚ�ĂŶĚ�ƐĂĨĞ�ƵƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͘�
WƌĞƐĞŶƚůǇ͕ �ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ůĂĐŬ�ĚĂƚĂ�ŽŶ�ŵĂŶǇ�ŽĨ�ƚŚŽƐĞ�ĂƌĞĂƐ͕�ĞƐƉĞĐŝĂůůǇ�ŽŶ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�
ŽĨ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�;�ΎͿ͘�dŚĞ�ǀĂƌŝĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚͲŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ͕ �௳;�Ϳ͕�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�
(EnͿ�ŝƐ�ŽŶĞ�ŽĨ�ŵĂŶǇ�ŽƉĞŶ�ƋƵĞƐƟŽŶƐ͕�ůĞĂĚŝŶŐ�ƚŽ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĚŝīĞƌĞŶƚ�ƚƌĞĂƚŵĞŶƚƐ�ŝŶ�ǀĂƌŝŽƵƐ�ĮƐƐŝŽŶ�ŵŽĚĞůƐ͕�ŝŵƉůǇŝŶŐ�ƚŚĂƚ�ĞǆƉĞƌŝ-
ŵĞŶƚĂů�ĚĂƚĂ�ĂƌĞ�ĂŶĂůǇƐĞĚ�ďĂƐĞĚ�ŽŶ�ĐŽŶƚƌĂĚŝĐƟŶŐ�ĂƐƐƵŵƉƟŽŶƐ͘�KŶĞ�ĐƌŝƟĐĂů�ƋƵĞƐƟŽŶ�ŝƐ�ǁŚĞƚŚĞƌ�ƚŚĞ�ĂĚĚŝƟŽŶĂů��Ύ�ŝƐ�ŵĂŶŝĨĞƐƚĞĚ�
through an increase of ௳;�Ϳ�ĨŽƌ�Ăůů�ĨƌĂŐŵĞŶƚƐ�Žƌ�ĨŽƌ�ƚŚĞ�ŚĞĂǀǇ�ŽŶĞƐ�ŽŶůǇ͘�dŚĞ�ĨĞǁ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƐƵƉƉŽƌƚƐ�ƚŚĞ�ůĂƩĞƌ�
ďƵƚ�ĂƌĞ�ƐƵƌƉƌŝƐŝŶŐůǇ�ŝŐŶŽƌĞĚ�ŝŶ�ĐŽŶƚĞŵƉŽƌĂƌǇ�ĮƐƐŝŽŶ�ĐĂůĐƵůĂƟŽŶ�ĐŽĚĞƐ͘�dŚŝƐ�ǁŝůů�ďĞ�ĞŵƉŚĂƐŝǌĞĚ�ŝŶ�ƚŚĞ�ĮƌƐƚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉĂƉĞƌ͘ �
dŚĞ�ƐĞĐŽŶĚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉĂƉĞƌ�ĚĞĂůƐ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞīŽƌƚƐ�ƚŽ�ƐŽůǀĞ�ƚŚĞ�ĂďŽǀĞͲŵĞŶƟŽŶĞĚ�ŝƐƐƵĞ͘�^ǇƐƚĞŵĂƟĐ�ŝŶǀĞƐƟŐĂƟŽŶ�
ŽĨ�;�Ϳ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ��n�ŚĂƐ�ďĞĞŶ�ŝŶŝƟĂƚĞĚ͘��ŽƌƌĞůĂƟŽŶƐ�ďĞƚǁĞĞŶ�ƉƌŽŵƉƚͲĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�
ƵƐŝŶŐ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌƐ�ŝŶ�ĐŽŶũƵŶĐƟŽŶ�ǁŝƚŚ�Ă�dǁŝŶ�&ƌŝƐĐŚͲŐƌŝĚ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ͘ �dŚĞ�ƉƌŽŽĨͲŽĨͲƉƌŝŶĐŝƉůĞ�ŚĂƐ�ďĞĞŶ�ĂĐŚŝĞǀĞĚ�ŽŶ�
ƚŚĞ�ƌĞĂĐƟŽŶ�ϮϯϱU(nth͕ĨͿ��Ăƚ�ƚŚĞ�sĂŶ��Ğ�'ƌĂĂī�ĂĐĐĞůĞƌĂƚŽƌ�ŽĨ�ƚŚĞ�:Z�Ͳ/ZDD�ƵƐŝŶŐ�Ă�ĨƵůůǇ�ĚŝŐŝƚĂů�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ͘�EĞƵƚƌŽŶƐ�
from ϮϱϮ�Ĩ;ƐĨͿ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƐĞƉĂƌĂƚĞůǇ�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ŶĞƵƚƌŽŶͲƐĐĂƩĞƌŝŶŐ�ĐŽŵƉŽŶĞŶƚ�ĚƵĞ�ƚŽ�ƐƵƌƌŽƵŶĚŝŶŐ�ƐŚŝĞůĚŝŶŐ�ŵĂƚĞƌŝĂů�
ĂŶĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŝŶƚƌŝŶƐŝĐ�ĚĞƚĞĐƚŽƌ�ĞĸĐŝĞŶĐǇ͘�ZĞƐƵůƚƐ�ŽŶ�௳;�Ϳ�ĂŶĚ�ƐƉĞĐƚƌƵŵ�ŝŶ�ĐŽƌƌĞůĂƟŽŶ�ǁŝƚŚ�&&�ƉƌŽƉĞƌƟĞƐ�ǁŝůů�ďĞ�ƉƌĞ-
sented. 
/Ŷ�ĐŽŵƉĂƌŝƐŽŶ͕�Ă�ƐĞĐŽŶĚ�ĞǆƉĞƌŝŵĞŶƚ�ŝƐ�ĨŽƌĞƐĞĞŶ�ĨŽƌ�ϮϯϱU(n,f) at En�с�ϱ͘ϱ�DĞs�ĂůůŽǁŝŶŐ�ƚŽ�ĐŽŵƉĂƌĞ�௳�;�Ϳ�Ăƚ�Ă�ĚŝīĞƌĞŶƚ��Ύ͘�^ŝŵƵůĂ-
ƟŽŶƐ�ǁŝůů�ďĞ�ďƌŝĞŇǇ�ƌĞǀŝĞǁĞĚ͕�ĂƐ�ƚŚĞ�ŵĂŝŶ�ƉƌŽďůĞŵ�ǁŝůů�ďĞ�ƚŽ�ĚŝƐĞŶƚĂŶŐůĞ�ƌĞůĞǀĂŶƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�ƌŽŽŵͲƐĐĂƩĞƌĞĚ�ďĞĂŵ�
ŶĞƵƚƌŽŶƐ͘�^ŝŵƵůĂƟŽŶƐ�ĂƌĞ�ďĞŶĐŚŵĂƌŬĞĚ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ĂŐĂŝŶƐƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝƚŚ�ĚĞĚŝĐĂƚĞĚ�ƐŚŝĞůĚŝŶŐ�ĐŽŶĮŐƵƌĂƟŽŶƐ͘

S008 Digital spectrometer for fission prompt neutron spectra measurement
WƌƵƐĂĐŚĞŶŬŽ�W͘ ͕��ŽŶĚĂƌĞŶŬŽ�/͕͘�<ĞƚůĞƌŽǀ�s͘ ͕�<ŚƌǇĂĐŚŬŽǀ�s͘ ͕�WŽƌǇǀĂĞǀ�s͘ �
/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

WƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĂƌĞ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ƌĞĂĐƚŽƌ�ƚǇƉĞƐ͘�dŚĞ�ŵŽƐƚ�ƉƌĞĐŝƐĞ�ŵĞƚŚŽĚ�ĨŽƌ�
ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝƐ�ƚŚĞ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ŵĞƚŚŽĚ͘�KƌŐĂŶŝĐ�ƐĐŝŶƟůůĂƚŽƌƐ͕�ǁŚŝĐŚ�ŽŌĞŶ�ƵƐĞĚ�ĨŽƌ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĞŐŝƐƚƌĂƟŽŶ͕�
ŚĂǀĞ�ƐŝŐŶŝĮĐĂŶƚ�ƌĞŐŝƐƚƌĂƟŽŶ�ĞĸĐŝĞŶĐǇ�ŽĨ�ŐĂŵŵĂͲƌĂǇ�ĂĐĐŽŵƉĂŶŝĞĚ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�dŚĞ�Ŷͬ��ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ĨŽƌ�ůŽǁ�ĞŶĞƌŐǇ�
ƌĞŐŝŽŶ�ŝƐ�ǀĞƌǇ�ĚŝĸĐƵůƚ�ƚŽ�ƉĞƌĨŽƌŵ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŐĞƚ�ŐŽŽĚ�ƟŵŝŶŐ�ƌĞƐŽůƵƟŽŶ�ĨŽƌ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ďŽƚŚ�ĮƐƐŝŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�
data have to be measured precisely. 
WƌĞƐĞŶƚ�ǁŽƌŬ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ďĂƐĞĚ�ŽŶ�ĚŝŐŝƟǌĂƟŽŶ�ŽĨ�ŽƌŐĂŶŝĐ�ƐĐŝŶƟůůĂƚŽƌ�ĂŶĚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƐŝŐŶĂůƐ͘�dŚŝƐ�ŐŝǀĞƐ�
ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ĨŽƌ�ĂŵƉůŝƚƵĚĞ�ĂŶĚ�ƟŵŝŶŐ�ĂŶĂůǇƐŝƐ͕�ŐĂŵŵĂͲƌĂǇ�ƐƵƉƉƌĞƐƐŝŽŶ�ĂŶĚ�ƉŝůĞͲƵƉ�ƌĞũĞĐƟŽŶ͘��ůŐŽƌŝƚŚŵƐ�ďĂƐĞĚ�ŽŶ�ĐŽƌƌĞůĂ-
ƟŽŶ�ĂŶĂůǇƐŝƐ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ĚŝŐŝƟǌĞĚ�ƐŝŐŶĂů͘�tĞ�ŚĂǀĞ�ĂĐŚŝĞǀĞĚ�ĞĸĐŝĞŶƚ�Ŷͬ��ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ĚŽǁŶ�ƚŽ�ĞŶĞƌŐǇ�ŽĨ�ϰϬ�
ŬĞsĞĞ͘��ŶĞƌŐǇ�ĐĂůŝďƌĂƟŽŶ�ĂŶĚ�ƌĞŐŝƐƚƌĂƟŽŶ�ĞĸĐŝĞŶĐǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�ƐƚĂŶĚĂƌĚ�ŐĂŵŵĂ�ƐŽƵƌĐĞƐ�ĂŶĚ��ĨͲϮϱϮ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͘�
/ƚ�ǁĂƐ�ƐŚŽǁŶ�ƚŚĂƚ�ĚŝŐŝƚĂů�ƐŝŐŶĂů�ƉƌŽĐĞƐƐŝŶŐ�ŵĞƚŚŽĚ�ĂůůŽǁƐ�ƚŽ�ƌĞĂĐŚ�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉƌŽǀŝŶŐ�ŽĨ�ĚĞƚĞĐƚŽƌ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶ͕�ĞŶĞƌŐǇ�
ƌĞƐŽůƵƟŽŶ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĮŶĂů�ƌĞƐƵůƚ͘��ŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƐĐŝŶƟůůĂƟŽŶ�ůŝŐŚƚ�ŽƵƚƉƵƚ�ĨŽƌ�ŐĂŵŵĂͲƌĂǇƐ�ĂŶĚ�ŶĞƵƚƌŽŶƐ�ǁĂƐ�
ŵĞĂƐƵƌĞĚ͘�KďƚĂŝŶĞĚ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ĨŽƌ��ĨͲϮϱϮ�ŝƐ�ƉƌĞƐĞŶƚĞĚ͘
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S009 Measuring PFNS at the Chi-Nu Experiment
'ŽŵĞǌ�:�͘�ϭ͕��ĞǀůŝŶ�D͘�ϭ͕�,ĂŝŐŚƚ�Z�͘�ϭ͕�>ĞĞ�,z͘ �ϭ͕�dĂĚĚĞƵĐĐŝ�dE͘�ϭ͕�DŽƐďǇ�^͘�ϭ͕�K͛�ŽŶŶĞůů�:D͘�ϭ͕�&ŽƟĂĚĞƐ�E͘�ϭ͕��
hůůŵĂŶŶ�:>͘�ϭ͕�EĞůƐŽŶ�ZK͘�ϭ͕��tŚŝƚĞ�D�͘�ϭ͕��^ŽůŽŵŽŶ��:͘�ϭ͕�EĞƵĚĞĐŬĞƌ��͘�ϭ͕�dĂůŽƵ�W͘ �ϭ͕�ZŝƐŝŶŐ�D͘�ϭ͕�tƵ��z͘ �Ϯ͕�
�ƵĐŚĞƌ��͘�Ϯ͕��ƵĐŬŶĞƌ�D͘�Ϯ͕�,ĞŶĚĞƌƐŽŶ�Z͘�Ϯ�
ϭ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�͖�Ϯ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�
USA

�ĐĐƵƌĂƚĞ�ĚĂƚĂ�ŽŶ�ƚŚĞ�ƐƉĞĐƚƌƵŵ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ŝŶ�ĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĂƌĞ�ŶĞĞĚĞĚ�ĨŽƌ�ǀĂƌŝŽƵƐ�ŶƵĐůĞĂƌ�ĂƉ-
ƉůŝĐĂƟŽŶƐ͘��ƚ�>�E^��͕�ƚŚĞ��ŚŝͲEƵ�ĐŽůůĂďŽƌĂƟŽŶ�ŝƐ�ŵĞĂƐƵƌŝŶŐ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�;W&E^Ϳ�ĨŽƌ�ĮƐƐŝŽŶ�ŽĨ�ϮϯϱU and 239Pu 
ŝŶĚƵĐĞĚ�ďǇ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�Ϭ͘ϳ�ƚŽ�ŽǀĞƌ�ϯϬ�DĞs�ƵƐŝŶŐ�ƚŚĞ�tEZ�ŶĞƵƚƌŽŶ�ĨĂĐŝůŝƚǇ͕ �ĂŶĚ�ĨŽƌ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ�ϮϱϮ�Ĩ͘ �dŚĞ�ŐŽĂů�ŝƐ�ƚŽ�
ŽďƚĂŝŶ�ďĞƩĞƌ�ĚĂƚĂ�ƚŚĂŶ�ƚŚŽƐĞ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ĂŶĚ�ĞƐƉĞĐŝĂůůǇ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ĂŶĚ�ƋƵĂŶƟĨǇ�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŽ�Ă�ĚĞĞƉĞƌ�
level than was possible before. 
dŚŝƐ�ƉŽƐƚĞƌ�ǁŝůů�ĚĞƐĐƌŝďĞ�ƚŚĞ�ƚĞĐŚŶŝĐĂů�ĚĞƚĂŝůƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�tĞ�ƵƐĞ�Ă�ĚŽƵďůĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ƚĞĐŚŶŝƋƵĞ�
ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĞŶĞƌŐŝĞƐ�ŽĨ�ƚŚĞ�ŝŶĐŽŵŝŶŐ�ĂŶĚ�ŽƵƚŐŽŝŶŐ�ŶĞƵƚƌŽŶƐ͘�tĞ�ƵƐĞ�ƉĂƌĂůůĞů�ƉůĂƚĞ�ĂǀĂůĂŶĐŚĞ�ĚĞƚĞĐƚŽƌƐ�ƚŽ�ƌĞŐŝƐƚĞƌ�ƚŚĞ�ĮƐƐŝŽŶ�
ĞǀĞŶƚ͘�&ŝƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ĚĞƚĞĐƚĞĚ�ĞŝƚŚĞƌ�ďǇ�Ă�ŚŝŐŚͲĞŶĞƌŐǇ�ĂƌƌĂǇ�ŵĂĚĞ�ŽĨ�ϱϰͲůŝƋƵŝĚͲŽƌŐĂŶŝĐ�ƐĐŝŶƟůůĂƚŽƌƐ͕�Žƌ͕ �Ă�ůŽǁͲĞŶĞƌŐǇ�Ăƌ-
ray made of 22-6>ŝͲŐůĂƐƐ�ƐĐŝŶƟůůĂƚŽƌƐ͘���ŵŽƌĞ�ĚĞƚĂŝůĞĚ�ƚĞĐŚŶŝĐĂů�ĚŝƐĐƵƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ƉŚĂƐĞ�ƐƉĂĐĞ�ƉƌŽďĞĚ�ďǇ�ĞĂĐŚ�ĂƌƌĂǇ�ǁŝůů�ďĞ�
presented.
���E�ǁĂǀĞĨŽƌŵ�ĚŝŐŝƟǌĞƌƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ƉƌŽĐĞƐƐ�ƚŚĞ�ĚĂƚĂ͕�ĂŶĚ�ƵƐŝŶŐ�Ă�ŶĞǁ�ŵĞƚŚŽĚ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƚŚĞ��ŚŝͲEƵ�ĐŽůůĂďŽƌĂƟŽŶ͕�ĂĐĐŝ-
ĚĞŶƚĂů�ĐŽŝŶĐŝĚĞŶĐĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌƐ�ĂƌĞ�ĂůƐŽ�ŵĞĂƐƵƌĞĚ�ƚŽ�ŚŝŐŚ�ƐƚĂƟƐƟĐĂů�ĂĐĐƵƌĂĐǇ�ĂŶĚ�
ƚŚĞŶ�ƐƵďƚƌĂĐƚĞĚ�ĨƌŽŵ�ŵĞĂƐƵƌĞĚ�ĞǀĞŶƚƐ͘��ĂƚĂ�ƚĂŬŝŶŐ�ĂŶĚ�ďĂĐŬŐƌŽƵŶĚ�ƐƵďƚƌĂĐƟŽŶ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ŵŽƌĞ�ĚĞƚĂŝů͘
/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ĂƉƉĂƌĂƚƵƐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŝŐŶŝĮĐĂŶĐĞ͕�Ă�ĚŝƐĐƵƐƐŝŽŶ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵĂƟĐ�ĞƌƌŽƌƐ�ƌŽƵƟŶĞůǇ�ĞŶĐŽƵŶƚĞƌĞĚ�ǁŝůů�ďĞ�
ƉƌĞƐĞŶƚĞĚ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ĐŚĂůůĞŶŐĞ�ŽĨ�ĂĐĐƵƌĂƚĞůǇ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ůŽǁͲĞŶĞƌŐǇ�ƌĞŐŝŵĞ�ŽĨ�ƚŚĞ�W&E^�ĚƵĞ�ƚŽ�ĚŽǁŶͲƐĐĂƩĞƌĞĚ�ŶĞƵ-
ƚƌŽŶƐ�ĐŽŶƚĂŵŝŶĂƟŶŐ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ƐƉĞĐƚƌĂ�ǁŝůů�ďĞ�ĂĚĚƌĞƐƐĞĚ͘�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ�ŚĂǀĞ�ƉƌŽǀĞŶ�ŝŶǀĂůƵĂďůĞ�ƚŽ�ƚŚĞ�ĚĞƐŝŐŶ�ĂŶĚ�
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚŝƐ�ďĂĐŬŐƌŽƵŶĚ͘�dŚĞƐĞ�ƐŝŵƵůĂƟŽŶƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚĞƐƚƐ�ŽĨ�ƚŚĞŝƌ�ĂĐĐƵƌĂĐǇ͕ �ǁŝůů�ĂůƐŽ�ďĞ�ĚĞƐĐƌŝďĞĚ͘

S010 Prompt fission gamma-ray data from spontaneous fission and the mechanism of 
fission-fragment de-excitation
Oberstedt S. 1, Dragic A. 1,2, Gatera A. 1, Göök A. 1, Hambsch F.-J. 1, Oberstedt A. 3
ϭ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�
'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ͕��ĞůŐƌĂĚĞ͕�^ĞƌďŝĂ͖�ϯ��ǆƚƌĞŵĞ�>ŝŐŚƚ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�Ͳ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�;�>/ͲEWͿ�ͬ�
,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�;/&/EͲ,,Ϳ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ

dŚĞ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ƉƌŽŵƉƚ�௩ͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ŝŶ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ŚĂƐ�Ă�ŐƌĞĂƚ�ƌĞůĞǀĂŶĐĞ�ĨŽƌ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƉƌŽŵƉƚ�ŚĞĂƚ�ŐĞŶĞƌĂ-
ƟŽŶ�ŝŶ�Ă�ƌĞĂĐƚŽƌ�ĐŽƌĞ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�^ŽŵĞ�ǇĞĂƌƐ�ĂŐŽ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁĂƐ�ƐĐĂƌĐĞ�ĂŶĚ�ĂǀĂŝůĂďůĞ�ŽŶůǇ�ĨƌŽŵ�Ă�ĨĞǁ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ͕�Ϯϯϯ͕ϮϯϱU(nth, f), 

239Pu(nth, f), and ϮϱϮ�Ĩ;^&Ϳ͘�/ŶŝƟĂƚĞĚ�
ďǇ�Ă�ŚŝŐŚ�ƉƌŝŽƌŝƚǇ�ĚĂƚĂ�ƌĞƋƵĞƐƚ�ƉƵďůŝƐŚĞĚ�ďǇ�ƚŚĞ�K���ͬE���Ă�ĚĞĚŝĐĂƚĞĚ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�௩-ray measurement programme is being 
ĐŽŶĚƵĐƚĞĚ�Ăƚ�ƚŚĞ���Ͳ:Z��/ZDD͘�/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ǁĞ�ŽďƚĂŝŶĞĚ�ŶĞǁ�ĂŶĚ�ĂĐĐƵƌĂƚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�௩-ray spectrum (PFGS) charac-
ƚĞƌŝƐƟĐƐ�;ĂǀĞƌĂŐĞ�ŶƵŵďĞƌ�ŽĨ�ƉŚŽƚŽŶƐ�ƉĞƌ�ĮƐƐŝŽŶ͕�ĂǀĞƌĂŐĞ�ƚŽƚĂů�ĞŶĞƌŐǇ�ƉĞƌ�ĮƐƐŝŽŶ�ĂŶĚ�ŵĞĂŶ�ƉŚŽƚŽŶ�ĞŶĞƌŐǇͿ�ĨƌŽŵ�ϮϱϮ�Ĩ;^&Ϳ�΀ϭ΁͕�
ϮϯϱU(nth͕ĨͿ�΀Ϯ΁�ĂŶĚ�

239,241Pu(nth͕ĨͿ�΀ϯ͕ϰ΁�ǁŝƚŚŝŶ�Ϯй�ŽĨ�ƵŶĐĞƌƚĂŝŶƚǇ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�௩-ray 
ĞŵŝƐƐŝŽŶ�ŽŶ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞĂƌ�ŵĂƐƐ�ĂŶĚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ǁĞ�ƐƚĂƌƚĞĚ�Ă�ĮƌƐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ĐĂŵƉĂŝŐŶ�ŽŶ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�
ĮƐƐŝŽŶŝŶŐ�ƉůƵƚŽŶŝƵŵ�ĂŶĚ�ĐƵƌŝƵŵ�ŝƐŽƚŽƉĞƐ͘�
ZĞƐƵůƚƐ�ŽŶ�W&'^�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĨƌŽŵ�240,242WƵ;^&Ϳ�΀ϱ΁�ĂŶĚ�246,248�ŵ;^&Ϳ�ƐŚŽǁ�Ă�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶ�
ƌĂƚŚĞƌ�ƚŚĂŶ�ŽŶ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ͕ �ƉŽŝŶƟŶŐ�ƚŽ�Ă�ŵŽƌĞ�ĐŽŵƉůĞǆ�ĐŽŵƉĞƟƟŽŶ�ďĞƚǁĞĞŶ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�௩-ray 
and neutron emission.
΀ϭ΁Z͘��ŝůůŶĞƌƚ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�KďĞƌƐƚĞĚƚ͕�^͘�KďĞƌƐƚĞĚƚ͕�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ͕�ϬϮϰϲϬϭ�;ϮϬϭϯͿ; ΀Ϯ΁�͘�KďĞƌƐƚĞĚƚ͕�d͘ ��ĞůŐǇĂ͕�Z͘��ŝůůŶĞƌƚ͕�Z͘��ŽƌĐĞĂ͕�d͘ �
�ƌǇƐ͕�t͘�'ĞĞƌƚƐ͕��͘�'ƂƂŬ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�<ŝƐ͕�d͘ �DĂƌƟŶĞǌ͕�^͘�KďĞƌƐƚĞĚƚ͕�>͘�^ǌĞŶƚŵŝŬůŽƐŝ͕�<͘�dĂŬĂĐƐ͕�ĂŶĚ�D͘�sŝĚĂůŝ͕�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ͕�ϬϱϭϲϬϮ;ZͿ�
(2013); ΀ϯ΁�͘�'ĂƚĞƌĂ͕�d͘ ��ĞůŐǇĂ͕�t͘�'ĞĞƌƚƐ͕��͘�'ƂƂŬ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�<ŝƐ͕��͘�KďĞƌƐƚĞĚƚ͕�^͘�KďĞƌƐƚĞĚƚ͕�&͘ �WŽƐƚĞůƚ͕�>͘�^ǌĞŶƚŵŝŬůŽƐŝ͕�D͘�sŝĚĂůŝ͕�ĂŶĚ�
&͘ ��ĞŝƐĞƌ͕ �ƐƵďŵŝƩĞĚ�ĨŽƌ�ƉƵďůŝĐĂƟŽŶ; ΀ϰ΁^͘�KďĞƌƐƚĞĚƚ͕�Z͘��ŝůůŶĞƌƚ͕�d͘ ��ĞůŐǇĂ͕�d͘ ��ƌǇƐ͕�t͘�'ĞĞƌƚƐ͕��͘�'ƵĞƌƌĞƌŽ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�<ŝƐ͕��͘�DŽĞŶƐ͕��͘�
Oberstedt, G. Sibbens, L. Szentmiklosi, D. Vanleeuw, and M. Vidali, Phys. Rev. C90, 024618 (2014): ΀ϱ΁^͘�KďĞƌƐƚĞĚƚ͕��͘�'ĂƚĞƌĂ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕�
ĂŶĚ��͘�KďĞƌƐƚĞĚƚ͕�ƐƵďŵŝƩĞĚ�ĨŽƌ�
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I011 Sensitivity of 252CF(SF) neutron observables to FREYA input distributions
ZĂŶĚƌƵƉ�:͘�ϭ͕�dĂůŽƵ͕�W͘ �Ϯ͕�sŽŐƚ͕�Z�ϯ͕ϰ
ϭ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ��ŝǀŝƐŝŽŶ͕�>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ĞƌŬĞůĞǇ͕ ���͕�h^�͖�Ϯ�dŚĞŽƌǇ��ŝǀŝƐŝŽŶ͕�
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�͖�ϯ�EƵĐůĞĂƌ�ĂŶĚ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞƐ��ŝǀŝƐŝŽŶ͕�>ĂǁƌĞŶĐĞ�
>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂŽŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�͖�ϰ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ�Ăƚ��ĂǀŝƐ͕�
Davis, CA, USA

tŝƚŚŝŶ� ƚŚĞ� ĨƌĂŵĞǁŽƌŬ�ŽĨ� ƚŚĞ�ĮƐƐŝŽŶ� ĞǀĞŶƚ� ŐĞŶĞƌĂƚŽƌ� &Z�z�͕� ;&ŝƐƐŝŽŶ�ZĞĂĐƟŽŶ� �ǀĞŶƚ� zŝĞůĚ��ůŐŽƌŝƚŚŵͿ�ǁĞ�ŚĂǀĞ� ƐƚƵĚŝĞĚ� ƚŚĞ�
ƐĞŶƐŝƟǀŝƚǇ��ŽĨ�ǀĂƌŝŽƵƐ�ŶĞƵƚƌŽŶ�ŽďƐĞƌǀĂďůĞƐ�ƚŽ�ƚŚĞ�ǇŝĞůĚ�ĚŝƐƚƌŝďƵƟŽŶ�z;�͕�͕d<�Ϳ�ƵƐĞĚ�ĂƐ�ŝŶƉƵƚ�ƚŽ�ƚŚĞ�ĐŽĚĞ͘��ŽŶĐĞŶƚƌĂƟŶŐ�ŽŶ�ƚŚĞ�
ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ�ϮϱϮ�Ĩ͕ �ǁĞ�ŐĞŶĞƌĂƚĞ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ĚŝīĞƌĞŶƚ�ŝŶƉƵƚ�ǇŝĞůĚ�ĚŝƐƚƌŝďƵƟŽŶƐ�ďǇ�ƉĞƌĨŽƌŵŝŶŐ�ƐŝŵƵůƚĂŶĞŽƵƐ�
ǀĂƌŝĂƟŽŶƐ�ŝŶ�ƚŚĞ�ŵĂƐƐ�ĂŶĚ�ĐŚĂƌŐĞ�ǇŝĞůĚƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ͕�ŐŽǀĞƌŶĞĚ�ďǇ�ǇŝĞůĚ�ĐŽǀĂƌŝĂŶĐĞ��ŵĂƚƌŝĐĞƐ�ĞƐƚĂď-
ůŝƐŚĞĚ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƐĞƚƐ͘�&Žƌ�ĞĂĐŚ�ŽĨ�ƚŚĞƐĞ�ŝŶƉƵƚ�ǇŝĞůĚ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ǁĞ�ƚŚĞŶ�ƵƐĞ�&Z�z���ƚŽ�ŐĞŶĞƌĂƚĞ�Ă�ůĂƌŐĞ�ƐĂŵƉůĞ�ŽĨ�
ĐŽŵƉůĞƚĞ�ĮƐƐŝŽŶ�ĞǀĞŶƚƐ��ĨƌŽŵ�ǁŚŝĐŚ�ǁĞ�ĞǆƚƌĂĐƚ�ǀĂƌŝŽƵƐ�ŶĞƵƚƌŽŶ�ŽďƐĞƌǀĂďůĞƐ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ�ŶĞƵƚƌŽŶ��ŵƵůƟƉůŝĐŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶ͕�
ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĞĂĐŚ�ŵƵůƟƉůŝĐŝƚǇ͘
KŶ�ƚŚŝƐ�ďĂƐŝƐ͕�ǁĞ�ĂƌĞ�ĂďůĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ƚŚŽƐĞ�ŽďƐĞƌǀĂďůĞƐ�ƚŽ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ŝŶƉƵƚ�ǇŝĞůĚ�ĚŝƐƚƌŝďƵƟŽŶ�
ŽďƚĂŝŶĞĚ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ͘
dŚŝƐ�ŬŝŶĚ�ŽĨ�ƐƚƵĚǇ�ĐĂŶ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ĂŶǇ�ŽƚŚĞƌ�ĐĂƐĞ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĂŶĚ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽďƚĂŝŶĞĚ�ĐĂŶ�ŚĞůƉ�ƚŽ�ĞƐƚĂďůŝƐŚ�ĂŶǇ�ŶĞĞĚƐ�ĂŶĚ�
ƚĂƌŐĞƚ�ĂĐĐƵƌĂĐŝĞƐƌĞƋƵŝƌĞĚ�ĨŽƌ�ĨƵƌƚŚĞƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚŽ�ĞŶƐƵƌĞ�ƌĞůŝĂďůĞ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ͘

R012 Influence of scission neutrons on the prompt fission neutron spectrum calculations
Serot O., Litaize O.
CEA, DEN, DER, SPRC, LEPh, Cadarache center, Saint Paul lez Durance, France

dŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�WƌŽŵƉƚ�&ŝƐƐŝŽŶ�EĞƵƚƌŽŶ�^ƉĞĐƚƌƵŵ�;W&E^Ϳ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�Ă�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ�;ĐĂůůĞĚ�͚&/&Z�>/E͛Ϳ�
ƐŝŵƵůĂƟŶŐ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŽĨ�ƚŚĞ�ǁŚŽůĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�dŚŝƐ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŝƐ�ŐŽǀĞƌŶĞĚ�ďǇ�ƚŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƐƚĂƟƐƟĐĂů�
ŵŽĚĞů͕�ǁŚŝĐŚ�ŚĂƐ�ƚŚĞ�ĂĚǀĂŶƚĂŐĞ�ƚŽ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ůĂǁƐ�ĨŽƌ�ƚŚĞ�ĞŶĞƌŐǇ͕ �ƐƉŝŶ�ĂŶĚ�ƉĂƌŝƚǇ�ŽĨ�ƚŚĞ�ŝŶŝƟĂů�ĂŶĚ�
ĮŶĂů�ƐƚĂƚĞƐ͘�/Ŷ�ƚŚŝƐ�ǁĂǇ͕ �ƚŚĞ�ĐŽŵƉĞƟƟŽŶ�ďĞƚǁĞĞŶ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽŵƉƚ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ�ĐĂŶ�ďĞ�ƉƌŽƉĞƌůǇ�ĂĐĐŽƵŶƚĞĚ�ĨŽƌ͘ �
�ƐƐƵŵŝŶŐ�ƚŚĂƚ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĐŽŵĞƐ�ŽŶůǇ�ĨƌŽŵ�ĂŶ�ĞǀĂƉŽƌĂƟŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�ĨƵůůǇ�ĂĐĐĞůĞƌĂƚĞĚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�
ƚŚĞŶ�ŽƵƌ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ŶŽƚ�ĂďůĞ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƐĂƟƐĨĂĐƚŽƌŝůǇ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�tĞ�ŚĂǀĞ�ƐŚŽǁŶ�ƚŚĂƚ�ƚŚŝƐ�ĨĂŝůƵƌĞ�ŝƐ�ŶŽƚ�ĚƵĞ�
ƚŽ�ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�Žƌ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŵŽĚĞůƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ǁĞ�ŚĂǀĞ�ĂĚĚĞĚ�ŝŶ�ƚŚĞ�
&/&Z�>/E�ĐŽĚĞ�ĂŶ�ĂĚĚŝƟŽŶĂů�ƐŽƵƌĐĞ�ŽĨ�ŶĞƵƚƌŽŶƐ�ƚŚĂƚ�ŵĂǇ�ĂƌŝƐĞ�ĚƵƌŝŶŐ�ƚŚĞ�ƐƵĚĚĞŶ�ƌƵƉƚƵƌĞ�ŽĨ�ƚŚĞ�ŶĞĐŬ�;ƚŚĞ�ƐŽͲĐĂůůĞĚ�ƐĐŝƐƐŝŽŶ�
ŶĞƵƚƌŽŶƐͿ͘�ZĞĐĞŶƚůǇ͕ �ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƚŚĞƐĞ�ƐĐŝƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ŚĂƐ�ďĞĞŶ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ĐŽŶĮƌŵĞĚ�ĨŽƌ�ƚŚĞ�ϮϱϮ�Ĩ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐ-
ƐŝŽŶ�΀ϭ΁͘�dǁŽ�ĨƌĞĞ�ƉĂƌĂŵĞƚĞƌƐ�ŚĂǀĞ�ďĞĞŶ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ĐŽĚĞ͗�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ƐĐŝƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�;ďsc) and the energy 
ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞŝƌ�ĞŵŝƐƐŝŽŶ�;�scͿ͕�ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ĞƐƟŵĂƚĞĚ�ƚŚĞŽƌĞƟĐĂůůǇ�΀Ϯ΁͘�dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞƐĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽŶ�ƚŚĞ�W&E^�ĐĂů-
ĐƵůĂƟŽŶ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ͘�
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R013 Experimental programme on absolute fission fragment yields with the Lohengrin 
spectrometer at ILL: new optical and statistical methodologies
�ŚĞďďŽƵďŝ��͘�ϭ͕Ϯ͕�<ĞƐƐĞĚũŝĂŶ�'͘�ϭ͕�^ĞƌŽƚ�Ϭ͘�Ϯ͕�:ƵůŝĞŶͲ>ĂĨĞƌƌŝĞƌĞ�^͘�ϭ͕Ϯ͕�^ĂŐĞ��͘�ϭ͕�DĠƉůĂŶ�K͘�ϭ͕��ĞƌŶĂƌĚ��͘�Ϯ͕�
>ŝƚĂŝǌĞ�K͘�Ϯ͕��ůĂŶĐ��͘�ϯ͕�&ĂƵƐƚ�,͘�ϯ͕�DƵƫ�W͘ �ϯ͕�<ƂƐƚĞƌ�h͘�ϯ͕�>ĞƚŽƵƌŶĞĂƵ��͘�ϰ͕�DĂƚĞƌŶĂ�d͘ �ϰ�͕�ZĂƉĂůĂ�D͘�ϰ
ϭ�>W^�͕�hŶŝǀĞƌƐŝƚĠ�'ƌĞŶŽďůĞͲ�ůƉĞƐ͕��EZ^ͬ/EϮWϯ͕�'ƌĞŶŽďůĞ��ĞĚĞǆ͕�&ƌĂŶĐĞ͖�Ϯ����͕���E͕���Z͕�^WZ�͕�>�WŚ͕�
�ĂĚĂƌĂĐŚĞ�ĐĞŶƚĞƌ͕ �^ĂŝŶƚ�WĂƵů�ůĞǌ��ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�ϯ�/ŶƐƟƚƵƚ�>ĂƵĞͲ>ĂŶŐĞǀŝŶ͕�'ƌĞŶŽďůĞ��ĞĚĞǆ�ϵ͕�&ƌĂŶĐĞ͖�ϰ����͕�
�^D͕�/Z&h͕�^WŚE͕�>��ZE͕�^ĂĐůĂǇ�ĐĞŶƚĞƌ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ

dŚĞ�ƐƚƵĚǇ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ŚĂƐ�Ă�ŵĂũŽƌ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ŝƐ�ŵĂŶĚĂƚŽƌǇ�
ĨŽƌ�ƌĞĂĐƚŽƌ�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚĞ�ŵĂƐƐ�ĂŶĚ�ŝƐŽƚŽƉŝĐ�ǇŝĞůĚƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŚĂǀĞ�Ă�ĚŝƌĞĐƚ�ŝŶŇƵĞŶĐĞ�ŽŶ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�
ƉŽŝƐŽŶƐ�ƚŚĂƚ�ůŝŵŝƚ�ƚŚĞ�ĨƵĞů�ďƵƌŶƵƉ�ĂŶĚ�ŽŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŝĚƵĂů�ƉŽǁĞƌ�ŽĨ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĂŌĞƌ�ƐŚƵƚĚŽǁŶ͘�dŚĞ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ŽĨ�
ƚŚĞ�ƉůƵƚŽŶŝƵŵ�ŶƵĐůŝĚĞƐ�ĂƌĞ�ĂůƐŽ�ŵĂŶĚĂƚŽƌǇ�ĨŽƌ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ĨƵĞů�ŵƵůƟͲƌĞĐǇĐůŝŶŐ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƉƌĞĐŝ-
ƐŝŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ŵŽƌĞ�ĂŶĚ�ŵŽƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ĮƐƐŝŽŶ�ŵŽĚĞůƐ�ĂƌĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐŝŶŐ͘�dŚĞƌĞĨŽƌĞ͕�ƚĞƐƚƐ�ŽĨ�ĮƐƐŝŽŶ�
ŵŽĚĞůƐ�ďĞĐŽŵĞ�Ă�ĐĞŶƚƌĂů�ŝƐƐƵĞ�ƚŽ�ĂĐŚŝĞǀĞ�Ă�ĐŽŚĞƌĞŶƚ�ůŝďƌĂƌŝĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�/Ŷ�ƚŚŝƐ�ĨƌĂŵĞǁŽƌŬ͕�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ŝŶǀĞƐƟŐĂƟŽŶ�ŝŶ�
ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ůŝŵŝƚƐ�ŽĨ�ĨĂĐŝůŝƟĞƐ�ŝƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ĐŽŵƉůĞƚĞ�ƐĞƚƐ�ŽĨ�ĚĂƚĂ�ǁŝƚŚ�ƚŚĞŝƌ�ĐŽŚĞƌĞŶƚ�ǀĂƌŝĂŶĐĞͲĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ͘
/Ŷ�ƚŚĞ�ƉĂƐƚ�ǁŝƚŚ�ƚŚĞ�>K,�E'Z/E�ƐƉĞĐƚƌŽŵĞƚĞƌ�ŽĨ�ƚŚĞ�/>>͕�ƉƌŝŽƌŝƚǇ�ŚĂƐ�ďĞĞŶ�ŐŝǀĞŶ�ĨŽƌ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ůŝŐŚƚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�
ŵĂƐƐ�ƌĂŶŐĞ͘��dŚĞ�>W^��ŝŶ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�/>>�ĂŶĚ�����ŚĂƐ�ĚĞǀĞůŽƉĞĚ�Ă�ŵĞĂƐƵƌĞŵĞŶƚ�ƉƌŽŐƌĂŵ�ŽŶ�ƐǇŵŵĞƚƌŝĐ�ĂŶĚ�ŚĞĂǀǇ�ŵĂƐƐ�
ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�dŚĞ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝƚŚ�ŝŽŶŝƐĂƟŽŶ�ĐŚĂŵďĞƌ�ĂŶĚ�'Ğ�ĚĞƚĞĐƚŽƌƐ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĚĞ-
ƐĐƌŝďĞ�ƉƌĞĐŝƐĞůǇ�ƚŚĞ�ŚĞĂǀǇ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƌĞŐŝŽŶ�ŝŶ�ŵĂƐƐ�ĂŶĚ�ĐŚĂƌŐĞ͘�ZĞĐĞŶƚůǇ͕ �ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĂŶĚ�ŬŝŶĞƟĐ�
ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ͕�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚŝƐ�ĨĂĐŝůŝƚǇ͘�dŚĞ�ĨŽĐƵƐ�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ�ŽŶ�ƚŚĞ�ƐĞůĨͲ
ŶŽƌŵĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ƚŽ�ƉƌŽǀŝĚĞ�ŶĞǁ�ĂďƐŽůƵƚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ŽĨ�ĂŶǇ�ůŝďƌĂƌŝĞƐ͕�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽǀĂƌŝ-
ĂŶĐĞ�ŵĂƚƌŝǆ͘�dŽ�ƌĞĂĐŚ�ƉƌĞĐŝƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�Ă�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽĐĞĚƵƌĞ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ĂůŽŶŐ�ǁŝƚŚ�Ă�ŶĞǁ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ�
ďĂƐĞĚ�ŽŶ�ŵĞƚĂĚĂƚĂ͘��ĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĐŽŵƉůĞǆ�ĐŽƌƌĞĐƟŽŶ�ƐĐŚĞŵĞ�ĨƌŽŵ�ĐŽƵŶƚ�ƌĂƚĞƐ�ƚŽ�ǇŝĞůĚƐ͕�Ă�ĐůĂƐƐŝĐĂů�ƉƌŽƉĂŐĂƟŽŶ�ƵŶĐĞƌƚĂŝŶƚǇ�
ŝƐ�ŶŽƚ�ƉŽƐƐŝďůĞ͘�dŚĞ�ŶĞǁ�ĂŶĂůǇƐŝƐ�ƉĂƚŚ�ŐŝǀĞƐ�ƚŚĞ�ŵĞĂŶ�ǀĂůƵĞ�ŽĨ�ŵĂƐƐ�ǇŝĞůĚƐ͕�ŝƚƐ�ƉƌŽďĂďŝůŝƚǇ�ĚĞŶƐŝƚǇ�ĨƵŶĐƟŽŶ�ĂŶĚ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�
ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂƌŝĂŶĐĞͲĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ͘��ůů�ƚŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�Ă�ĮƌƐƚ�ƐƚĞƉ�ƚŽ�ďƌŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶƚŽ�ƐƚĂƟƐƟĐĂů�ƚĞƐƚƐ�ŽĨ�ƚŚĞ�
ƵŶĚĞƌůǇŝŶŐ�ŚǇƉŽƚŚĞƐŝƐ�ŽĨ�ĮƐƐŝŽŶ�ŵŽĚĞůƐ͘��

R014 Effects of microscopic transport coefficients on fission observables calculated by 
Langevin equation and its systematics
Usang MD. 1,2, Ivanyuk FA. 1,3, Ishizuka C. 1, Chiba S. 1,4
ϭ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͖�Ϯ�DĂůĂǇƐŝĂŶ�EƵĐůĞĂƌ��ŐĞŶĐǇ͕ ��ĂŶŐŝ͕�DĂůĂǇƐŝĂ͖�ϯ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�
ZĞƐĞĂƌĐŚ͕�<ŝĞǀ͕ �hŬƌĂŝŶĞ͖��ϰ�EĂƟŽŶĂů��ƐƚƌŽŶŽŵŝĐĂů�KďƐĞƌǀĂƚŽƌǇ�ŽĨ�:ĂƉĂŶ͕�dŽŬǇŽ͕�:ĂƉĂŶ

dŚĞ�>ĂŶŐĞǀŝŶ�ĚǇŶĂŵŝĐĂů�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ŝƐ�ŝŶƐƉŝƌĞĚ�ďǇ�ƚŚĞ�ƌĂŶĚŽŵ�ĞǀŽůƵƟŽŶ�ŽĨ�ƐŚĂƉĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂĐƌŽƐƐ�ƚŚĞ�
ƉŽƚĞŶƟĂů�ƐƵƌĨĂĐĞ͘�/Ŷ�ƚŚĞƐĞ�ǁŽƌŬ͕�ǁĞ�ƐŚĂůů�ƵƐĞ�ŵĂƐƐ�ĂŶĚ�ĨƌŝĐƟŽŶ�ƚĞŶƐŽƌƐ�ŝŶƐƉŝƌĞĚ�ĨƌŽŵ�>ŝŶĞĂƌ�ZĞƐƉŽŶƐĞ�dŚĞŽƌǇ�΀ϭ΁�΀Ϯ΁�΀ϯ΁�΀ϰ΁�
;ŵŝĐƌŽƐĐŽƉŝĐ�ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐͿ�ĂŶĚ�ŽďƚĂŝŶ�ƚŚĞ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ͘�tĞ�ĐŽŵƉĂƌĞ�ƚŚĞƐĞ�
ŵŝĐƌŽƐĐŽƉŝĐ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ŚǇĚƌŽĚǇŶĂŵŝĐĂů�ŵĂƐƐ�ƚĞŶƐŽƌ�΀ϱ΁�ĂŶĚ�ǁĂůůͲǁŝŶĚŽǁ�ĨƌŝĐƟŽŶ�ƚĞŶƐŽƌ�΀ϲ΁�;ŵĂĐƌŽͲƐĐŽƉŝĐ�
ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐͿ͘� /Ŷ� ůŝŶĞĂƌ� ƌĞƐƉŽŶƐĞ�ƚŚĞŽƌǇ͕ � ƚŚĞ�ŵĂƐƐ� ƚĞŶƐŽƌ�ĂŶĚ� ĨƌŝĐƟŽŶ�ƚĞŶƐŽƌ�ĐĂŶ�ďĞ�ĐĂůĐƵůĂƚĞĚ�Ăƚ�ƐĞǀĞƌĂů�ĚŝīĞƌĞŶƚ�
ƚĞŵƉĞƌĂƚƵƌĞ�ǁŚŝĐŚ�ǁĞ�ĚĞŶŽƚĞ�ŚĞƌĞ�ĂƐ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ƚĞŵƉĞƌĂƚƵƌĞ͕�dƚƌ͘ �DĞĂŶǁŚŝůĞ͕�ďǇ�ŝŶƚĞƌƉŽůĂƟŶŐ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ƚƌĂŶƐƉŽƌƚ�
ĐŽĞĸĐŝĞŶƚƐ�ŝŶƚŽ�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ǁĞ�ĚĞƐŝƌĞĚ͕�ĞŶĂďůĞĚ�ŽƵƌ�>ĂŶŐĞǀŝŶ�ĞƋƵĂƟŽŶ�ƚŽ�ƵƐĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐ�ĞƋƵĂů�ƚŽ�ƚŚĞ�ůŽĐĂů�
ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĚǇŶĂŵŝĐĂů�ĞǀŽůƵƟŽŶ͘�dŚŝƐ�ĂůůŽǁ�ƵƐ�ƚŽ�ĚŝƌĞĐƚůǇ�ĐŽŵƉĂƌĞ�ƚŚĞ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ŽĨ�ďŽƚŚ�ŵĂĐƌŽƐĐŽƉŝĐ�ĂŶĚ�
ŵŝĐƌŽƐĐŽƉŝĐ�ĐĂůĐƵůĂƟŽŶ͘��ĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐ�Ăƚ�ƐƉĞĐŝĮĐ�ĮŶŝƚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ƐŚŽǁƐ�ƚŚĞ�ĨƌŝĐƟŽŶ�
ŝŶĐƌĞĂƐĞƐ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŽĨ�ƚĞŵƉĞƌĂƚƵƌĞ͕�ŵĞĂŶǁŚŝůĞ�ƚŚĞ�ŵĂƐƐ�ĚĞĐƌĞĂƐĞƐ�ǁŝƚŚ�ƚĞŵƉĞƌĂƚƵƌĞ͘�/Ŷ�ƚĞƌŵƐ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚ͕�
ǁĞ�ƐĞĞ�ĂŶ�ĂĚĚŝƟŽŶĂů�ƉĞĂŬ�ƌĞǀĞĂů�ŝƚƐĞůĨ�ŝŶ�ƚŚĞ�ǀĂůůĞǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ƉĞĂŬƐ�ŽĨ�Ϯϯϲh�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĂƐ�ǁĞ�ƉƌŽďĞ�ƚŚĞ�ůŽǁĞƌ�
ƚĞŵƉĞƌĂƚƵƌĞƐ͘�tĞ�ĚŽ�ƚŚŝƐ�ďǇ�ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�>ĂŶŐĞǀŝŶ�ĞƋƵĂƟŽŶ�ƵƐŝŶŐ�ŵŝĐƌŽƐĐŽƉŝĐ�ŵĂƐƐ�ĂŶĚ�ĨƌŝĐƟŽŶ�ƚĞŶƐŽƌ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ůŝŶĞĂƌ�
ƌĞƐƉŽŶƐĞ�ƚŚĞŽƌǇ�Ăƚ�ǀĞƌǇ�ůŽǁ�ƚĞŵƉĞƌĂƚƵƌĞ͘�tĞ�ĂůƐŽ�ƐŚŽǁƐ�ƚŚĂƚ�ďǇ�ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�>ĂŶŐĞǀŝŶ�ĞƋƵĂƟŽŶ�ƵƐŝŶŐ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ŵĂƐƐ�
ĂŶĚ�ĨƌŝĐƟŽŶ�ƚĞŶƐŽƌ�Ăƚ�ƚŚĞ�ůŽĐĂů�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĚĞĨŽƌŵĂƟŽŶ͕�ǁĞ�ĂƌĞ�ĂďůĞ�ƚŽ�ĂƉƉƌŽǆŝŵĂƚĞ�ƚŚĞ�ĮƐƐŝŽŶ�ǇŝĞůĚ͕��ŽƵůŽŵď�ŬŝŶĞƟĐ�
ĞŶĞƌŐǇ�ĂŶĚ�ƉƌĞƐĐŝƐƐŝŽŶ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ŽĨ�ŵĂĐƌŽƐĐŽƉŝĐ�ĐĂůĐƵůĂƟŽŶ͘�tĞ�ĂůƐŽ�ƐĞĞŬ�ƚŽ�ĞƐƚĂďůŝƐŚ�ƚŚĞ�ƐǇƐƚĞŵĂƟĐ�ŽĨ�ĂǀĞƌĂŐĞ�ůŝŐŚƚ�ĂŶĚ�
ŚĞĂǀǇ�ŵĂƐƐ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ďŽƚŚ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂŶĚ�ŵĂĐƌŽƐĐŽƉŝĐ�ĐĂůĐƵůĂƟŽŶƐ͘�ZĞƐƵůƚƐ�ŽĨ�ŵĂĐƌŽƐĐŽƉŝĐ�ƐŚŽǁƐ�
Ă�ǀĞƌǇ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ĨŽƌ�ĂĐƟŶŝĚĞƐ�ƵƉ�ƚŽ�ϮϰϮ�ŵ�ŝŶ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ƚŚĞ�ƐǇƐƚĞŵĂƟĐƐ�ĨŽƌ�ĂǀĞƌĂŐĞ�ůŝŐŚƚ�ĂŶĚ�ŚĞĂǀǇ�ŵĂƐƐ�ĮƐƐŝŽŶ�
ƉƌŽĚƵĐƚ�ǇŝĞůĚ�ŽĨ�:�E�>͛Ɛ�ϭϰ�DĞs�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĚĂƚĂ͘�tĞ�ĐŽŵƉĂƌĞ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ŽƵƌ�ŵŝĐƌŽƐĐŽƉŝĐ�ĐĂůĐƵůĂƟŽŶƐ͘�tĞ�ĂůƐŽ�
ĐŽŵƉĂƌĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂŶĚ�ŵĂĐƌŽƐĐŽƉŝĐ�ĐĂůĐƵůĂƟŽŶ�ǁŝƚŚ�sŝŽůĂ͛Ɛ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ƐǇƐƚĞŵĂƟĐƐ΀ϳ΁
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dŚĞ�ŶƵĐůĞĂƌ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ĐŽŵŵƵŶŝƚǇ�ŚĂƐ�Ă�ŚŝƐƚŽƌǇ�ŽĨ�ƵƐŝŶŐ�ďŽƚŚ�ŝŶƚĞŐƌĂů�ĂŶĚ�ĚŝīĞƌĞŶƟĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŽ�ƐƵƉƉŽƌƚ�
ĂĐĐƵƌĂƚĞ�ůĂƫĐĞͲƌĞĂĐƚŽƌ͕ �ĐƌŝƟĐĂůŝƚǇ�ĂŶĚ�ƐŚŝĞůĚŝŶŐ�ƐŝŵƵůĂƟŽŶƐ͕�ĂƐ�ǁĞůů�ĂƐ�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ĞīŽƌƚƐ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�
ĞŵŝƩĞĚ�ƉĂƌƟĐůĞ�ƐƉĞĐƚƌĂ͘��Ŷ�ŝŵƉŽƌƚĂŶƚ�ĂƐƉĞĐƚ�ƚŽ�ƚŚŝƐ�ƚǇƉĞ�ŽĨ�ĂŶĂůǇƐŝƐ� ŝƐ�ƚŚĞ�ƉƌŽƉĞƌ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ŝŶ�ŝƚƐ�ĞŶƟƌĞƚǇ͕ �ǁŝƚŚ�ĐŽƌƌĞĐƚ�ƉƌŽƉĂŐĂƟŽŶ�ŽĨ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�DŽŶƚĞ��ĂƌůŽ�
ƐŝŵƵůĂƟŽŶƐ͕�ƚŽ�ƚŚĞ�ůŽĐĂů�ĂŶĚ�ƚŽƚĂů�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ƐŝŵƵůĂƚĞĚ�ƌĞĂĐƟŽŶƐ�ƌĂƚĞƐ�;ZZƐͿ͕�ǁŚŝĐŚ�ƵƐƵĂůůǇ�ŽŶůǇ�ĂƉƉůǇ�ƚŽ�ŽŶĞ�ĂƉƉůŝĐĂƟŽŶ�
Ăƚ�Ă�ƟŵĞ͘�dŚŝƐ�ƉĂƉĞƌ�ŝĚĞŶƟĮĞƐ�ĚĞĮĐŝĞŶĐŝĞƐ�ŝŶ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ƚƌĞĂƚŵĞŶƚ͕�ĂŶĚ�ĚŝƐĐƵƐƐĞƐ�ĐŽƌƌĞĐƚ�ŚĂŶĚůŝŶŐ�ŽĨ�ƚŚĞ�ZZ�ƵŶĐĞƌƚĂŝŶƚǇ�
ƋƵĂŶƟĮĐĂƟŽŶ�ĂŶĚ�ƉƌŽƉĂŐĂƟŽŶ͕�ŝŶĐůƵĚŝŶŐ�ĚĞƚĂŝůƐ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ƚŚĞ�ZZ�ƵŶĐĞƌƚĂŝŶƚǇ�ĞƐƟŵĂƚĞƐ͕�ǁŚŝĐŚ�ĂƌĞ�
ǀĞƌŝĮĞĚ�ĨŽƌ�ƌĞůĞǀĂŶƚ�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚĞ�ŵĞƚŚŽĚŽůŽŐǇ�ƚŚĂƚ�ƌŝŐŽƌŽƵƐůǇ�ĐĂƉƚƵƌĞƐ�ƚŚĞ�ƐƉĞĐƚƌĂů�ƐŚŝŌ�ĂŶĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐŽŶƚƌŝďƵƟŽŶƐ�ƚŽ�
ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ZZ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ǁŝƚŚ�ƋƵĂŶƟĮĞĚ�ĞǆĂŵƉůĞƐ�ƚŚĂƚ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚŚĞ�ƉƌŽƉĞƌ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�
ƚŚĞ�ƐƉĞĐƚƌƵŵ�ƉƌŽĮůĞ�ĂŶĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐŽŶƚƌŝďƵƟŽŶƐ�ƚŽ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ZZ�ĂŶĚ�ƐƵďƐĞƋƵĞŶƚ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶƐ͘
dŚĞ�ƌĞĐĞŶƚůǇ�ĚĞǀĞůŽƉĞĚ�ŝŶǀĞŶƚŽƌǇ�ĐŽĚĞ�&/^W��dͲ//�΀ϭ΁͕�ǁŚĞŶ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�ƉƌŽĐĞƐƐĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ� ůŝďƌĂƌŝĞƐ�d�E�>ͲϮϬϭϰ͕�
�E�&ͬ�Ͳs//͘ϭ͕�:�E�>Ͳϰ͘ϬƵ�Žƌ�:�&&Ͳϯ͘Ϯ͕�ĨŽƌŵƐ�ĂŶ�ĞŶŚĂŶĐĞĚ�ŵƵůƟͲƉŚǇƐŝĐƐ�ƉůĂƞŽƌŵ�ƉƌŽǀŝĚŝŶŐ�Ă�ǁŝĚĞ�ǀĂƌŝĞƚǇ�ŽĨ�ĂĚǀĂŶĐĞĚ�ƐŝŵƵůĂ-
ƟŽŶ�ŵĞƚŚŽĚƐ�ĨŽƌ�ŵŽĚĞůŝŶŐ�ĂĐƟǀĂƟŽŶ͕�ƚƌĂŶƐŵƵƚĂƟŽŶ͕�ďƵƌŶƵƉ�ƉƌŽƚŽĐŽůƐ�ĂŶĚ�ƐŝŵƵůĂƟŶŐ�ƌĂĚŝĂƟŽŶ�ĚĂŵĂŐĞ�ƐŽƵƌĐĞƐ�ƚĞƌŵƐ͘�dŚĞ�
ƐǇƐƚĞŵ�ŚĂƐ�ĞǆƚĞŶĚĞĚ�ĐƵƫŶŐͲĞĚŐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌŵƐ͕�ƵŶĐĞƌƚĂŝŶƚǇ�ƋƵĂŶƟĮĐĂƟŽŶ�ĂŶĚ�ƉƌŽƉĂŐĂƟŽŶ�ŵĞƚŚŽĚƐ͕�ǁŚŝĐŚ�ŚĂǀĞ�ďĞĞŶ�
ƚŚĞ�ƐƵďũĞĐƚ�ŽĨ�ƌĞĐĞŶƚ� ŝŶƚĞŐƌĂů�ĂŶĚ�ĚŝīĞƌĞŶƟĂů͕�ĮƐƐŝŽŶ͕� ĨƵƐŝŽŶ�ĂŶĚ�ĂĐĐĞůĞƌĂƚŽƌƐ�ǀĂůŝĚĂƟŽŶ�ĞīŽƌƚƐ� ΀Ϯ΁͘�dŚĞ�ƉůĂƞŽƌŵ�ŝƐ�ƵƐĞĚ�ƚŽ�
probe, understand and underpin a modern and sustainable understanding of the nuclear physics that is so important for many 
ĂƌĞĂƐ�ŽĨ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ͖�ĂĚǀĂŶĐĞĚ�ĮƐƐŝŽŶ�ĂŶĚ�ĨƵĞů�ƐǇƐƚĞŵƐ͕�ŵĂŐŶĞƟĐ�ĂŶĚ�ŝŶĞƌƟĂů�ĐŽŶĮŶĞŵĞŶƚ�ĨƵƐŝŽŶ͕�ŚŝŐŚ�ĞŶĞƌŐǇ͕ �ĂĐ-
ĐĞůĞƌĂƚŽƌ�ƉŚǇƐŝĐƐ͕�ŵĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶ͕�ŝƐŽƚŽƉĞ�ƉƌŽĚƵĐƟŽŶ͕�ĞĂƌƚŚ�ĞǆƉůŽƌĂƟŽŶ͕�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂŶĚ�ŚŽŵĞůĂŶĚ�ƐĞĐƵƌŝƚǇ͘
dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ĨƵŶĚĞĚ�ďǇ�ƚŚĞ�Z�h<��ŶĞƌŐǇ�WƌŽŐƌĂŵŵĞ�ƵŶĚĞƌ�ŐƌĂŶƚ��Wͬ/ϱϬϭϬϰϱ͘
΀ϭ΁�: Ͳ͘�Ś͘�^ƵďůĞƚ͕�:͘t͘��ĂƐƚǁŽŽĚ͕�:͘'͘�DŽƌŐĂŶ͕�D͘�&ůĞŵŝŶŐ͕�D͘Z͘�'ŝůďĞƌƚ͕�dŚĞ�&/^W��dͲ//�hƐĞƌ�DĂŶƵĂů͕�dĞĐŚ͘�ZĞƉ͘���&�ͲZ;ϭϭͿϭϭ�/ƐƐƵĞ�ϳ�;ϮϬϭϱͿ͘�
ŚƩƉ͗ͬͬǁǁǁ͘ĐĐĨĞ͘ĂĐ͘ƵŬͬĮƐƉĂĐƚ͘ĂƐƉǆ͖�΀Ϯ΁�&/^W��dͲ//�ǀĂůŝĚĂƟŽŶ�ĂŶĚ�ǀĞƌŝĮĐĂƟŽŶ�ƌĞƉŽƌƚƐ͘�ŚƩƉ͗ͬͬǁǁǁ͘ĐĐĨĞ͘ĂĐ͘ƵŬͬĮƐƉĂĐƚͺǀĂůŝĚĂƟŽŶ͘ĂƐƉǆ

R016 Current status of the verification and processing system GALILÉE-1 
�ŽƐƚĞͲ�ĞůĐůĂƵǆ�D͕͘�:ŽƵĂŶŶĞ��͕͘�DŽƌĞĂƵ�&͘ ͕�DŽƵŶŝĞƌ��͕͘�sŝƐŽŶŶĞĂƵ�d͘
����^ĂĐůĂǇ͕ ���E͕��DϮ^͕�^�ZD�͕�>>WZ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ�����

'�>/>��Ͳϭ�ŝƐ�ƚŚĞ�ŶĞǁ�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵ�ĨŽƌ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͕�ĚĞǀĞůŽƉĞĚ�Ăƚ����͘�dŚŝƐ�ƉĂƉĞƌ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�
ƐƚĂƚƵƐ�ŽĨ�'�>/>��Ͳϭ͘�dŚƌĞĞ�ŵĂŝŶ�ĐŽŵƉŽŶĞŶƚƐ�ĂƌĞ�ƵŶĚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ͘�
ͻ�� '�>/KE�ĐŽŵƉŽŶĞŶƚ�;'�>ŝůĠĞ�/ŶƉƵƚ�KƵƚƉƵƚ�ĨŽƌ�EƵĐůĞĂƌ�ĚĂƚĂͿ�ŝƐ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƌĞĂĚ�;ƌĞƐƉ͘�ǁƌŝƚĞͿ�ŝŶƉƵƚ�;ƌĞƐƉ͘�ƉƌŽĚƵĐĞĚͿ�ĚĂƚĂ͘�

Input format can be ENDF-6 or GND format while output format is GND format. 
ͻ�� '�>s�E��ĐŽŵƉŽŶĞŶƚ�;'�>ŝůĠĞ�sĞƌŝĮĐĂƟŽŶ�ŽĨ�ƚŚĞ��ĐĐƵƌĂĐǇ�ŽĨ�EƵĐůĞĂƌ��ǀĂůƵĂƟŽŶƐͿ�ŝƐ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ǀĞƌŝĨǇ�ŶƵĐůĞĂƌ�ĞǀĂůƵĂ-

ƟŽŶƐ�ƚŚĂƚ�ĂƌĞ�'�>/>��Ͳϭ�ŝŶƉƵƚ�ĚĂƚĂ͘�dŚŝƐ�ǀĞƌŝĮĐĂƟŽŶ�ŝƐ�ĂĐŚŝĞǀĞĚ�ďǇ�ĐŽŵƉĂƌŝŶ�ƐƚƌƵĐƚƵƌĞ�ĚĂƚĂ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶƐ�ǁŝƚŚ�
ƌĞĨĞƌĞŶĐĞ�ŽŶĞƐ�ŐŝǀĞŶ�ŝŶ�Eh��^��Žƌ��E^�&�ĨŽƌ�ŝŶƐƚĂŶĐĞ͘

ͻ� dZ�E��ĐŽŵƉŽŶĞŶƚ�;dƌĞĂƚŵĞŶƚ�ĂŶĚ�ZĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂͿ�ŝƐ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ĐŽŶƟŶƵŽƵƐͲĞŶĞƌŐǇ�
ĂŶĚ�ŵƵůƟŐƌŽƵƉ�ĚĂƚĂ�ĂƐ�ǁĞůů�ĂƐ�ƉƌŽďĂďŝůŝƚǇ�ƚĂďůĞƐ͘

A fourth component which development will begin later is an automated chain for producing consistent libraries for transport 
ĂŶĚ�ĚĞƉůĞƟŽŶ�ĐŽĚĞƐ͘��ůů�ƚŚĞƐĞ�ĐŽŵƉŽŶĞŶƚƐ�ĂƌĞ�ǁƌŝƩĞŶ�ŝŶ��нн�ůĂŶŐƵĂŐĞ�ĂŶĚ�ƐŚĂƌĞ�ƚŚĞ�ƐĂŵĞ�ŽďũĞĐƚƐ�ǁŚŝĐŚ�ŚŝĞƌĂƌĐŚǇ�ŝƐ�ǀĞƌǇ�
close to the GND object hierarchy.
�ƚ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƟŵĞ͕�'�>/KE�ĐĂŶ�ƌĞĂĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ŝŶ��E�&Ͳϲ�Žƌ�'E��ĨŽƌŵĂƚ�ĂƐ�ǁĞůů�ĂƐ�ƐƚƌƵĐƚƵƌĞ�ĚĂƚĂ�ŝŶ��E^�&�Žƌ�Eh��^��
ĨŽƌŵĂƚ͘��ůů�ƚŚĞ�ƉŚǇƐŝĐĂů�ĚĂƚĂ�ĂƌĞ�ƐƚŽƌĞĚ�ŝŶ��нн�ŽďũĞĐƚƐ͕�ŶĂŵĞĚ�'��^��ŽďũĞĐƚƐ͕�ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ĨŽƌŵĂƚ͘�'�>s�E��
ĂŶĚ�dZ�E��ĐŽŵƉŽŶĞŶƚƐ�ŽŶůǇ�ǁŽƌŬ�ŽŶ�ƚŚĞƐĞ�'��^��ŽďũĞĐƚƐ͕�ǁŚŝĐŚ�ĂůůŽǁƐ�ƚŚĞ�ƐĂŵĞ�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ƉƌŽĐĞƐƐŝŶŐ�ƐƚĂŐĞƐ͕�ǁŚĂƚ-
ĞǀĞƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ĨŽƌŵĂƚ�ŝƐ͘�'�>s�E��ĐĂŶ�ĚŝĂŐŶŽƐĞ�ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ�ŝŶ�ŐĞŶĞƌĂů�ŝŶĨŽƌŵĂƟŽŶ͕�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͕�Y�ƌĞĂĐƟŽŶ�
ǀĂůƵĞƐ͕� ƚŚƌĞƐŚŽůĚƐ͕�ĞǆĐŝƚĞĚ� ůĞǀĞů�ƐĐŚĞŵĞƐ͕�ŬŝŶĞƟĐ�ĚĂƚĂ�ŽĨ�ĞŵŝƩĞĚ�ƉĂƌƟĐůĞƐ͕� ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ� ůĂǁƐ͘�dZ�E��ĐĂŶ�ƌĞĐŽŶƐƚƌƵĐƚ�
ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ� ŝŶ� ƚŚĞ� ƌĞƐŽůǀĞĚ� ƌĞƐŽŶĂŶĐĞ� ƌĂŶŐĞ͕�ƉƌŽǀŝĚĞ�Ă� ůŝŶĞĂƌŝǌĂƟŽŶ�ŐƌŝĚ͕�ďƌŽĂĚĞŶ�ĞǆĂĐƚ�Žƌ� ůŝŶĞĂƌŝǌĞĚ�
ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĂŶĚ�ĐĂůĐƵůĂƚĞ�ŵŽŵĞŶƚ�ďĂƐĞĚ�ƉƌŽďĂďŝůŝƚǇ�ƚĂďůĞƐ͘��ƚ�ĞĂĐŚ�ƉƌŽĐĞƐƐŝŶŐ�ƐƚĞƉ�ĐƌŽƐƐͲĐŽŵƉĂƌŝƐŽŶƐ�ĂƌĞ�ŵĂĚĞ�ǁŝƚŚ�E:Kz͕ �
CALENDF or PREPRO codes. Some results of such comparisons are provided. 
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R017 Evaluated displacement and gas production cross-sections for materials irradiated with 
intermediate energy nucleons
Konobeyev AY., Fischer U., Pereslavtsev PE., Akça S.
/ŶƐƟƚƵƚĞ�ĨŽƌ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ŐŐĞŶƐƚĞŝŶͲ
Leopoldshafen, Germany

dŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĂƚŽŵŝĐ�ĚŝƐƉůĂĐĞŵĞŶƚ�ĂŶĚ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ŝƌƌĂĚŝĂƚĞĚ�ŵĂƚĞƌŝĂůƐ�ŝƐ�Ă�ĐŚĂůůĞŶŐŝŶŐ�ƚĂƐŬ�ĐŽŵďŝŶ-
ŝŶŐ�ƚŚĞ�ŵŽĚĞůůŝŶŐ�ŽĨ�ƚŚĞ�ǀĂƌŝŽƵƐ�ƵŶĚĞƌůǇŝŶŐ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƉƌŽĐĞƐƐĞƐ͕�ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ŵĂƚĞƌŝĂů�ďĞŚĂǀŝŽƌ͕ �ĂŶĚ�ƚĂŬŝŶŐ�ŝŶƚŽ�
ĂĐĐŽƵŶƚ͕�ĂƐ�ĨĂƌ�ĂƐ�ƉŽƐƐŝďůĞ͕�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�
dŚĞ�ƌĞƉŽƌƚ�ĚĞƐĐƌŝďĞƐ�ŵĞƚŚŽĚƐ�ŽĨ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ƌĞĐĞŶƚůǇ�ŽďƚĂŝŶĞĚ�ŝŶ�</d�ĨŽƌ�Ă�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĞƌŝĂůƐ͘
�ƚŽŵŝĐ�ĚŝƐƉůĂĐĞŵĞŶƚ� ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ� ĨŽƌ��Ğ͕��ů͕� dŝ͕�s͕��ƌ͕ � &Ğ͕�Eŝ͕� �Ƶ͕� �ƌ͕ � ĂŶĚ�t� ĨŽƌ�ŶƵĐůĞŽŶ� ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�
ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ŝƌƌĂĚŝĂƟŽŶ�ŝŶ�ŶƵĐůĞĂƌͲ�ĂŶĚ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌƐ͘�dŚĞ�EZd�ŵŽĚĞů�΀ϭ΁�ĂŶĚ�ĂŶ�ĂĚǀĂŶĐĞĚ�ĂƚŽŵŝƐƟĐ�ŵŽĚĞůůŝŶŐ�ĂƉƉƌŽĂĐŚ�
ĐŽŵďŝŶŝŶŐ�ƚŚĞ�ƵƐĞ�ŽĨ�ďŝŶĂƌǇ�ĐŽůůŝƐŝŽŶ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ŵŽĚĞů�ĂŶĚ�ƌĞƐƵůƚƐ�ŽĨ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶƐ�΀Ϯ΁�ǁĞƌĞ�ƵƟůŝǌĞĚ�ĨŽƌ�
ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƐƚĂďůĞ�ĚŝƐƉůĂĐĞŵĞŶƚƐ�ŝŶ�ŵĂƚĞƌŝĂůƐ͘��WƌŽƚŽŶͲ͕�ĚĞƵƚĞƌŽŶͲ͕�ƚƌŝƚŽŶͲ͕�3,Ğ͕�ĂŶĚ�ͲƉĂƌƟĐůĞ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐͲ
ƐĞĐƟŽŶƐ�ǁĞƌĞ�ĞǀĂůƵĂƚĞĚ�ĨŽƌ�ŶƵĐůĞŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�Ϯϳϴ�ƐƚĂďůĞ�ƚĂƌŐĞƚ�ŶƵĐůĞŝ�ĨƌŽŵ�>ŝ�ƚŽ��ŝ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϭ͘Ϯ�
'Ğs�ƵƐŝŶŐ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ƌĞƐƵůƚƐ�ŽĨ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ͘�dŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ǁĞƌĞ�ƉƌŽĐĞƐƐĞĚ�ŝŶƚŽ��E�&�ĂŶĚ�����
ĨŽƌŵĂƩĞĚ�ĚĂƚĂ�ĂŶĚ�ƚĞƐƚĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�D�EW�ĐĂůĐƵůĂƟŽŶƐ͘
References
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R018 Important comments on kerma factors and DPA cross-section data in ace files of 
JENDL-4.0, JEFF-3.2 and ENDF/B-VII.1
<ŽŶŶŽ��͘�ϭ͕�dĂĚĂ�<͘�ϭ͕�<ǁŽŶ�^͘�Ϯ͕�KŚƚĂ�D͘�Ϯ͕�^ĂƚŽ�^͘�Ϯ
ϭ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �:ĂƉĂŶ͖�Ϯ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞƐ�ĨŽƌ�YƵĂŶƚƵŵ�ĂŶĚ�ZĂĚŝŽůŽŐŝĐĂů�^ĐŝĞŶĐĞ�ĂŶĚ�
dĞĐŚŶŽůŽŐǇ͕ �:ĂƉĂŶ

<�ZD��ĨĂĐƚŽƌƐ�ĂŶĚ��W��ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ǁŚŝĐŚ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ĐĂůĐƵůĂƟŶŐ�ŶƵĐůĞĂƌ�ŚĞĂƟŶŐ�ĂŶĚ�ĚĂŵĂŐĞ�ĂƌĞ�ŶŽƚ�ŝŶĐůƵĚĞĚ�ŝŶ�ŶƵ-
ĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ďƵƚ�ĞƐƟŵĂƚĞĚ�ĨƌŽŵ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ǁŝƚŚ�ƚŚĞ�E:Kz�ĐŽĚĞ�ĂŶĚ�ƐŽ�ŽŶ�ĂŶĚ�ƐƚŽƌĞĚ�ƚŽ�����ĮůĞƐ�ĨŽƌ�ŶƵĐůĞĂƌ�
ĂŶĂůǇƐĞƐ͘�^Ž�ĨĂƌ�ǁĞ�ƉŽŝŶƚĞĚ�ŽƵƚ�ƚŚĂƚ�Ă� ůŽƚ�ŽĨ�ƚŚĞ�<�ZD��ĨĂĐƚŽƌƐ�ĂŶĚ��W��ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ŚĂĚ�ƉƌŽďůĞŵƐ͕�ǁŚŝĐŚ�ǁĞƌĞ�ŶŽƚ�
known by users, for the following reasons.
1) No secondary gamma data.
ϮͿ�,ƵŐĞ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�ĚĂƚĂ�ŝŶ�ůŽǁ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͘
3) NJOY code bugs. 
EŽǁ�ǁĞ�ĐŽŵƉĂƌĞ�ƚŚĞ�<�ZD��ĨĂĐƚŽƌƐ�ĂŶĚ��W��ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ŽĸĐŝĂů�����ĮůĞƐ�ŽĨ�:�E�>Ͳϰ͘Ϭ͕��E�&ͬ�Ͳs//͘ϭ�ĂŶĚ�
:�&&Ͳϯ͘Ϯ�ŝŶ�ĚĞƚĂŝů͘��Ɛ�Ă�ƌĞƐƵůƚ͕�ǁĞ�ĮŶĚ�ŽƵƚ�ŶĞǁ�ĚŝīĞƌĞŶĐĞƐ�ĂŵŽŶŐ�ƚŚĞ�ƚŚƌĞĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�Ă�ůŽƚ�ŽĨ�ŶƵĐůĞŝ͘�tĞ�ƐƉĞĐŝĨǇ�
ƚŚĂƚ�ƌĞĂƐŽŶƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ĂƌĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐƐ͘
ϭͿ�/ƚ�ƐĞĞŵƐ�ƚŚĂƚ�E:Kz�ĐĂŶŶŽƚ�ĂĚĞƋƵĂƚĞůǇ�ƉƌŽĐĞƐƐ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ŝŶ�&ŝůĞ�ϲ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͕�ŶŽƚ�&ŝůĞƐ�ϭϮͲϭϱ�ŽĨ�
the nuclear data libraries.
ϮͿ�/ƚ�ƐĞĞŵƐ�ƚŚĂƚ�E:Kz�ƉƌŽĚƵĐĞƐ�ŝŶĐŽƌƌĞĐƚ�<�ZD��ĨĂĐƚŽƌƐ�ĂŶĚ��W��ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŶƵĐůĞŝ�ǁŝƚŚŽƵƚ�ƐĞĐŽŶĚĂƌǇ�ŐĂŵŵĂ�ĚĂƚĂ�
Žƌ�ǁŝƚŚ�&ŝůĞƐ�ϭϮͲϭϱ͕�Ddϯ͕�ǁŚĞƌĞ�ŝƚ�ŝƐ�ĚŝĸĐƵůƚ�ƚŽ�ŬĞĞƉ�ĞŶĞƌŐǇͲďĂůĂŶĐĞ͘
dŚĞ�����ĮůĞƐ�ŽĨ�:�E�>Ͳϰ͘Ϭ͕��E�&ͬ�Ͳs//͘ϭ�ĂŶĚ�:�&&Ͳϯ͘Ϯ�ǁŝƚŚ�ƚŚĞƐĞ�ƉƌŽďůĞŵƐ�ƐŚŽƵůĚ�ďĞ�ƌĞǀŝƐĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚŝƐ�ƐƚƵĚǇ͘
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S020 PyNjoy 2012: a system for producing cross-section libraries for the DRAGON lattice code
Hébert A. 
/ŶƐƟƚƵƚ�ĚĞ�'ĠŶŝĞ�EƵĐůĠĂŝƌĞ͕��ĐŽůĞ�WŽůǇƚĞĐŚŶŝƋƵĞ�ĚĞ�DŽŶƚƌĠĂů͕�DŽŶƚƌĞĂů͕��ĂŶĂĚĂ

dŚĞ�WǇEũŽǇ�ϮϬϭϮ�ƐǇƐƚĞŵ�ŝƐ�Ă�ƐĞƚ�ŽĨ�ĐŽŵƉŽŶĞŶƚƐ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�ŝŶ��ƌĂŐůŝď�ĨŽƌŵĂƚ�ĨŽƌ�ƚŚĞ�
�Z�'KE�ůĂƫĐĞ�ĐŽĚĞ͘�dŚĞƐĞ�ůŝďƌĂƌŝĞƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ǁŝƚŚ�sĞƌƐŝŽŶϯ͕�sĞƌƐŝŽŶϰ�ĂŶĚ�sĞƌƐŝŽŶϱ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�dŚĞ�WǇEũŽǇ�ϮϬϭϮ�ƐǇƐƚĞŵ�
ƉƌŽĚƵĐĞƐ�Ă��ƌĂŐůŝď�ŝŶ��^�//�ĨŽƌŵĂƚ�ƚŚĂƚ�ĐĂŶ�ďĞ�ĐŽŶǀĞƌƚĞĚ�ŝŶ�ďŝŶĂƌǇ�y^D�ĨŽƌŵĂƚ�ďǇ�ƚŚĞ�ĞƋƵĂůŝƚǇ�ŵŽĚƵůĞ�;͗сͿ�ĂǀĂŝůĂďůĞ�ŝŶ��Z�'KE͘�
WǇEũŽǇ�ϮϬϭϮ�ĂůƐŽ�ŽīĞƌƐ�ůŝŵŝƚĞĚ�ƐƵƉƉŽƌƚ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ůŝďƌĂƌŝĞƐ�ŝŶ�tŝŵƐůŝď�Žƌ��ĐĞůŝď�ĨŽƌŵĂƚ͘
dŚĞ�WǇEũŽǇ�ϮϬϭϮ�ŝƐ�ďĂƐĞĚ�ŽŶ�EũŽǇͲϮϬϭϮ͘�/ƚ�ĚŝīĞƌƐ�ĨƌŽŵ�ƚŚĞ�ǀĞƌƐŝŽŶ�ƉƌĞǀŝŽƵƐůǇ�ƌĞƉŽƌƚĞĚ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĐŚĂŶŐĞ�ƚŽ�&ŽƌƚƌĂŶͲϵϬ�
ƐƚǇůĞ�ĂŶĚ�ƐƚŽƌĂŐĞ�ĂůůŽĐĂƟŽŶ͘�dŚĞ�ƉƌĞǀŝŽƵƐ�WǇEũŽǇ�ƐǇƐƚĞŵ�ǁĂƐ�ďĂƐĞĚ�ŽŶ�EũŽǇͲϵϵ�ĂŶĚ�ǁĂƐ�ŝŶĐůƵĚĞĚ�ǁŝƚŚ�ƚŚĞ��Z�'KEͬ�KE:KE�
sĞƌƐŝŽŶϰ�ĚŝƐƚƌŝďƵƟŽŶ͘�dŚĞ�WǇEũŽǇ�ϮϬϭϮ�ƐǇƐƚĞŵ�ŝƐ�ŵĂĚĞ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŽŵƉŽŶĞŶƚƐ͗�;ϭͿ�dŚĞ�EũŽǇ�ϮϬϭϮ͘Ϭ�ĚŝƐƚƌŝďƵƟŽŶ͕�ĂƐ�ƌĞ-
ůĞĂƐĞĚ�ďǇ�>�E>͘�;ϮͿ�EĞǁ�EũŽǇ�ϮϬϭϮ�ƵƉĚĂƚĞƐ�ĨƌŽŵ��WD͘�dŚĞƐĞ�ƵƉĚĂƚĞƐ�ĐŽŶƚĂŝŶ�ďƵŐ�ĮǆĞƐ�ĂŶĚ�ĂĚĚŝƟŽŶĂů�ĞŶĞƌŐǇ�ŵĞƐŚĞƐ�ĨŽƌ�ƚŚĞ�
ŐƌŽƵƉƌ�ŵŽĚƵůĞ�;ϯͿ���ŐĞŶĞƌŝĐ�WǇƚŚŽŶ�ƐĐƌŝƉƚ�ŶĂŵĞĚ�WǇEũŽǇ͘ƉǇ�ĨŽƌ�ĂƵƚŽŵĂƟŶŐ�ƚŚĞ�ƉƌĞƉĂƌĂƟŽŶ�ŽĨ�ĚĂƚĂƐĞƚƐ�ĨŽƌ�EũŽǇ͘�;ϰͿ���ĐŽůůĞĐ-
ƟŽŶ�ŽĨ�WǇƚŚŽŶ�ĚĂƚĂƐĞƚƐ͕�ĞĂĐŚ�ŽĨ�ƚŚĞŵ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�Ă�ƐƉĞĐŝĮĐ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐĞĚ�ǁŝƚ�Ă�ƐƉĞĐŝĮĐ�ŵƵůƟŐƌŽƵƉ�ĞŶĞƌŐǇ�ŵĞƐŚ͘
��ƉƌĞůŝŵŝŶĂƌǇ�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ŽƵƌ�ŶĞǁ�WǇEũŽǇ�ϮϬϭϮ� ŝŵƉůĞŵĞŶƚĂƟŽŶ�ǁĂƐ�ďĂƐĞĚ�ŽŶ�ĞīĞĐƟǀĞ�ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌ�ďĞŶĐŚŵĂƌŬ�
ĐĂůĐƵůĂƟŽŶƐ�ĐŽŵƉĂƌŝƐŽŶƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�WǇEũŽǇ�ϵϵ͘�dŚĞ�ĮƌƐƚ�ďĞŶĐŚŵĂƌŬ�ŝƐ�ƚŚĞ�ǁĞůůͲŬŶŽǁŶ�ZŽǁůĂŶĚƐ�ďĞŶĐŚŵĂƌŬ͘�dŚĞ�ĞīĞĐƟǀĞ�
ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�hKy�ĂŶĚ�DKy�ĐĂƐĞƐ�ĂƌĞ�ƐŚŽǁŶ�ŝŶ�dĂďůĞƐ�ϭ�ĂŶĚ�Ϯ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ĂƌĞ�
ĐŽŵƉƵƚĞĚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ĐŽůůŝƐŝŽŶ�ĞƐƟŵĂƚŽƌ�ŬĐŽůů�ŝŶ�dZ/WK>/͘�dĂďůĞƐ�ϭ�ĂŶĚ�Ϯ�ĂƌĞ�ĂůƐŽ�ƌĞƉŽƌƟŶŐ�ĮƐƐŝŽŶ�;ŬƐƚĞƉͿ͕�ƚƌĂĐŬͲůĞŶŐƚŚ�
;ŬƚƌĂĐŬͿ͕�ĂŶĚ�ŵĂĐƌŽĐŽůůŝƐŝŽŶ�;ŵĂĐƌŽ�ŬĐŽůůͿ�ĞƐƟŵĂƚĞĚ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞ�ĞīĞĐƟǀĞ�ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌ͘ �dŚĞ�ŶƵŵĞƌŝĐĂů�ƌĞƐƵůƚƐ�ƐŚŽǁ�
ƚŚĞ�ĞǆĐĞůůĞŶƚ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŽƵƌ�ƐĞůĨͲƐŚŝĞůĚŝŶŐ�ŵŽĚĞů͕�ƉƌŽǀŝĚĞĚ�ƚŚĂƚ�ƚŚĞ�ĚŝƐƚƌŝďƵƚĞĚ�ƐĞůĨƐŚŝĞůĚŝŶŐ�ĞīĞĐƚƐ�ĂƌĞ�ĐŽƌƌĞĐƚůǇ�ƚĂŬĞŶ�ŝŶƚŽ�
ĂĐĐŽƵŶƚ�;ƵƐŝŶŐ�ŵĂŶǇ�ƌŝŶŐƐ�ŝŶ�ĨƵĞůͿ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶ�ĞīĞĐƚƐ�ďĞƚǁĞĞŶ�ƌĞƐŽŶĂŶƚ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ƐŚĞůůƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƚĞŵƉĞƌĂ-
ƚƵƌĞƐ�ŝŶ�ƚŚĞ�ĨƵĞů�ĂƌĞ�ĂĐĐŽƵŶƚĞĚ�ĨŽƌ͘ �/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƚŚĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŽŶ�ƚŚĞ�ĞīĞĐƟǀĞ�ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ůĂƫĐĞ�
ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ůĞƐƐ�ƚŚĂŶ�ƚǁŽ�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�dZ/WK>/�ĐĂůĐƵůĂƟŽŶƐ͘�dŚĞ�ĚŝƐĐƌĞƉĂŶĐǇ�ďĞƚǁĞĞŶ�EũŽǇͲϵϵ�
and Njoy-2012 is of the order of 2 pcm on all benchmarks.
dŚĞ�ƚƌĂŶƐŝƟŽŶ�ĨƌŽŵ�EũŽǇͲϵϵ�ƚŽ�EũŽǇͲϮϬϭϮ�ŝƐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĂĐŚŝĞǀĞŵĞŶƚ�ĨƌŽŵ�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ůĂŶŐƵĂŐĞ�ĂŶĚ�ƋƵĂůŝƚǇ�ĂƐƐƵƌĂŶĐĞ�;Y�Ϳ�
ƉŽŝŶƚƐ�ŽĨ�ǀŝĞǁ͘�EũŽǇͲϮϬϭϮ�ŝƐ�Ă�ƐŽůŝĚ�ĨŽƵŶĚĂƟŽŶ�ĨŽƌ�ŝŵƉůĞŵĞŶƟŶŐ�ĂĚǀĂŶĐĞƐ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞƉƌĞƐĞŶƚĂƟŽŶƐ͘�tĞ�ŚĂǀĞ�ƐƵĐĐĞƐƐ-
ĨƵůůǇ�ƵƉŐƌĂĚĞĚ�ŽƵƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƉƌŽĚƵĐƟŽŶ�ƐǇƐƚĞŵ�ƚŽ�ƚŚŝƐ�ŶĞǁ�ƐǇƐƚĞŵ�ĂŶĚ�ǁĞ�ĚŽ�ŶŽƚ�ŚĂǀĞ�ŽďƐĞƌǀĞĚ�ĂŶǇ�ƐŝŐŶŝĮĐĂŶƚ�ƌĞŐƌĞƐƐŝŽŶ�
ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĐƌŽƐƐͲƐĞĐƟŽŶ��E�&�ĞǀĂůƵĂƟŽŶƐ͘
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tĞ�ĚĞǀĞůŽƉ�Ă�ŶĞǁ��нн�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĨŽƌ�ƚŚĞ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�&ŽƌŵĂƚ�;�E�&Ϳ�ĚĂƚĂ͕�ǁŚŝĐŚ�ǁĞ�ƌĞĨĞƌ�ƚŽ�ĂƐ�dEƵĚǇ͘�
DĂŝŶ�ŵŽƟǀĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŝƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƉŽǁĞƌĨƵů͕�ǀĞƌƐĂƟůĞ�ĂŶĚ�ŝŶƚƵŝƟǀĞ�ŝŶƚĞƌĨĂĐĞƐ�ĂŶĚ�ĨƵŶĐƟŽŶĂůŝƟĞƐ�ĨŽƌ�ďƌŽǁƐŝŶŐ͕�
ǀŝƐƵĂůŝǌŝŶŐ�ĂŶĚ�ŵĂŶŝƉƵůĂƟŶŐ�ƚŚĞ�ĚĞƚĂŝůĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ĞŵďŽĚŝĞĚ�ŝŶ�ƚŚĞ��E�&͘ �dŽ�ĂĐŚŝĞǀĞ�ƚŚŝƐ�Ăŝŵ�ĞĸĐŝĞŶƚůǇ͕ �ƚŚĞ�dEƵĚǇ�ƉƌŽũĞĐƚ�
ƵƐĞƐ�Ă�ƉŽǁĞƌĨƵů͕�ŽƉĞŶ�ƐǇƐƚĞŵ�ĐĂůůĞĚ�ƚŚĞ�ZKKd�;ŚƩƉ͗ͬͬƌŽŽƚ͘ĐĞƌŶ͘ĐŚͿ͕�ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ƚƌĞĂƚ�ĂŶĚ�ĂŶĂůǇǌĞ�Ă�ǀĂƐƚ�
ĂŵŽƵŶƚ�ŽĨ�ĚĂƚĂ�ŝŶ�ŶƵĐůĞĂƌ�ĂŶĚ�ƉĂƌƟĐůĞ�ƉŚǇƐŝĐƐ�ĞǆƉĞƌŝŵĞŶƚƐ͘�dŚĞ�ŚƵŐĞ�ĂŵŽƵŶƚ�ŽĨ�ǁĞůůͲƚĞƐƚĞĚ�ĂŶĚ�ǁĞůůͲŽƌŐĂŶŝǌĞĚ�ZKKd�ĨƵŶĐƟŽŶ-
ĂůŝƟĞƐ�ƐƚƌĞŶŐƚŚĞŶƐ�ĂŶĚ�ĞŶŚĂŶĐĞƐ�ƚŚĞ�ƉŽǁĞƌ�ŽĨ�dEƵĚǇ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ƚŚĞ��E�&�ĚĂƚĂ�ĐĂŶ�ďĞ�ŶĂǀŝŐĂƚĞĚ�ŝŶƚƵŝƟǀĞůǇ�ďǇ�ƚŚĞ�d�ƌŽǁƐĞƌ͕ �
ĂŶĚ�ĐĂŶ�ĂůƐŽ�ďĞ�ĂĐĐĞƐƐĞĚ�ĂŶĚ�ŚĂŶĚůĞĚ�ŝŶ�Ă�ƐŚŽƌƚ�ŵĂĐƌŽ�ĮůĞƐ�ƚŚĂŶŬƐ�ƚŽ�ƚŚĞ��нн�ŝŶƚĞƌƉƌĞƚ�ŽĨ�ƚŚĞ�ZKKd͕ �ĐŝŶƚ͕�ǁŚŝĐŚ�ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�
ŇĞǆŝďŝůŝƚǇ�ĞŶŽƌŵŽƵƐůǇ�ŝŶ�ĂĚĚƌĞƐƐŝŶŐ�ĚŝǀĞƌƐĞ�ŶĞĞĚƐ͘�^Ž�ĨĂƌ͕ �ĞŵƉŚĂƐŝƐ�ŚĂƐ�ďĞĞŶ�ŵĂĚĞ�ƚŽ�ƉƌŽǀŝĚĞ�ŵĞƚŚŽĚƐ�ŽĨ�ĂĐĐĞƐƐŝŶŐ�ĂŶĚ�ǀŝƐƵĂů-
ŝǌŝŶŐ�ĨĂŝƚŚĨƵůůǇ�ƚŚĞ�ĚĞƚĂŝůƐ�ŽĨ��E�&͘ �dEƵĚǇ�ŝƐ�ƐƟůů�ŝŶ�ƚŚĞ�ƐƚĂŐĞ�ŽĨ�ĂĐƟǀĞ�ĚĞǀĞůŽƉŵĞŶƚ͕�ĂŶĚ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ĂŶĚ�ĨƵƚƵƌĞ�ƉůĂŶƐ�ǁŝůů�
be presented.
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S022 Encoded physics knowledge in checking codes for nuclear cross section libraries at Los 
Alamos
Parsons DK.
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^� 

Nuclear data libraries used by transport codes are produced by nuclear data processing codes like NJOY from evaluated nuclear 
ĚĂƚĂ�ĮůĞƐ͘��YƵĂůŝƚǇ�ĂƐƐƵƌĂŶĐĞ�;Žƌ�ǀĞƌŝĮĐĂƟŽŶͿ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ĐŚĞĐŬŝŶŐ�ĐŽĚĞƐ�Ăƚ�ƐĞǀĞƌĂů�ƉŽŝŶƚƐ�ĚƵƌŝŶŐ�ƚŚĞ�
ŐĞŶĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĂŶĚ�ƚŚĞ�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ƚŚĞ�ĚĂƚĂ͘��dŚĞ�ůĂƐƚ�ƐƚĂŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŚĞĐŬŝŶŐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�>ŽƐ��ůĂ-
mos is the subject of this paper.
EƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�E:Kz�ĂŶĚ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ�ƚŚĞ�EƵĐůĞĂƌ��ĂƚĂ�dĞĂŵ�Ăƚ�>ŽƐ��ůĂŵŽƐ�ĂƌĞ�ĞŝƚŚĞƌ�ŝŶ�����
;ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇͿ�Žƌ�E�/�;ŵƵůƟͲŐƌŽƵƉͿ�ĨŽƌŵĂƚ͘��dŚĞ�ĮŶĂů�ĐŚĞĐŬ�ŽĨ�����ĮůĞƐ�Ăƚ�>ŽƐ��ůĂŵŽƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ƚŚĞ�ůŽĐĂůůǇ�ĚĞǀĞů-
ŽƉĞĚ�ĂŶĚ�ŵĂŝŶƚĂŝŶĞĚ��,��<����ĐŽĚĞ͘��dŚĞ�ĮŶĂů�ĐŚĞĐŬ�ŽĨ�E�/�ƚĂďůĞƐ�Ăƚ�>ŽƐ��ůĂŵŽƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ƚŚĞ�ůŽĐĂůůǇ�ĚĞǀĞůŽƉĞĚ�ĂŶĚ�
ŵĂŝŶƚĂŝŶĞĚ��,��<D'�ĐŽĚĞ͘���ŽƚŚ�ŽĨ�ƚŚĞƐĞ�ƉƌŽŐƌĂŵƐ�ĞŶĐŽĚĞ�ďĂƐŝĐ�ƉŚǇƐŝĐƐ�ŬŶŽǁůĞĚŐĞ�ƚŽ�ĐŚĞĐŬ�ƚŚĞ�ĚĂƚĂ�ŝŶ�ŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
libraries.
�ŚĞĐŬŝŶŐ�ŽĨ��ŽŶƟŶƵŽƵƐ��ŶĞƌŐǇ�����&ŝůĞƐ�Ăƚ�>ŽƐ��ůĂŵŽƐ
�,��<����ŝƐ�Ă�ĐŽůůĞĐƟŽŶ�ŽĨ�&KZdZ�E�ĂŶĚ�W�Z>�ƌŽƵƟŶĞƐ�ǁŚŝĐŚ�ƵƐĞƐ�ĐŽŵŵŽŶ�ƐĞŶƐĞ�ƉŚǇƐŝĐƐͲďĂƐĞĚ�ƌƵůĞƐ�ĂŶĚ�ŬŶŽǁŶ�D�EW�ůŝŵŝ-
ƚĂƟŽŶƐ�ƚŽ�ĐŚĞĐŬ�ƚŚĞ�ĚĂƚĂ�ŝŶ�����ĮůĞƐ͘��dŚĞ�ŝŶƚĞŶƚ�ŽĨ��,��<����ŝƐ�ƚŽ�ŝĚĞŶƟĨǇ�ĞƌƌŽƌƐ�ŝŶ�ƚŚĞ�����ĚĂƚĂ�ĂŶĚ�Žƌ�ƚŽ�ĚŽĐƵŵĞŶƚ�ƵŶƵƐƵĂů�
ĚĂƚĂ�ǀĂůƵĞƐ�ǁŚŝĐŚ�ŵŝŐŚƚ�ďĞ�ŝŶĚŝĐĂƟŽŶƐ�ŽĨ�ŽƚŚĞƌ�ƉƌŽďůĞŵƐ͘���,��<����ŝƐ�Ă�ďƌĂŝŶͲĚĞĂĚ�ďƵƚ�ǀĞƌǇ�ƵƐĞĨƵů�ƚŽŽů�ǁŚŝĐŚ�ŝƐ�ƵƐĞĚ�ďǇ�ƚŚĞ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ƚĞĂŵ�ƚŽ�ǀĞƌŝĨǇ�����ĮůĞƐ͘��/ƚ�ĚŽĞƐ�ŶŽƚ�ͲͲ�ĂŶĚ�ŝŶĚĞĞĚ�ĐĂŶŶŽƚ�ͲͲ�ĐĂƚĐŚ�ĞǀĞƌǇ�ĐŽŶĐĞŝǀĂďůĞ�����ĮůĞ�ĞƌƌŽƌ͕ �ďƵƚ�ŝƚ�ƋƵŝĐŬůǇ�
checks for many possible errors.
dŚĞ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ��,��<����ŚĂǀĞ�ƌĞĐĞŶƚůǇ�ďĞĞŶ�ĞǆƚĞŶĚĞĚ�ďǇ�ƚŚĞ�ĂĚĚŝƟŽŶ�ŽĨ�ŶĞǁ�ƌƵůĞƐ�ĂŶĚ�ƚŚĞ�ŵŽĚŝĮĐĂƟŽŶ�ŽĨ�ƉƌĞǀŝŽƵƐ�ƌƵůĞƐ͘��
^ŝŶĐĞ�ƚŚĞ�ƌƵůĞƐ�ĂƌĞ�ůŽŐŝĐĂů�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ƉŚǇƐŝĐƐ�ŬŶŽǁůĞĚŐĞ͕�ƚŚĞǇ�ĂƌĞ�ƚŚĞ�ƌĞĂů�ĐŽƌĞ�ĐĂƉĂďŝůŝƚǇ�ŽĨ��,��<���͘��/Ŷ�ĨĂĐƚ͕�ŵĂŶǇ�ŽĨ�
ƚŚĞ�ƌƵůĞƐ�ŽĨ��,��<����ǁĞƌĞ�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚŚĞ�ĂŌĞƌŵĂƚŚ�ŽĨ�ĂŶĚ�ĂƐ�Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽďůĞŵƐ�ǁŚŝĐŚ�ŚĂǀĞ�ďĞĞŶ�
ĞŶĐŽƵŶƚĞƌĞĚ͘��,ĞŶĐĞ͕�ŽǀĞƌ�ƟŵĞ͕�ƚŚĞ�ƌƵůĞ�ĐŚĞĐŬŝŶŐ�ďĞĐŽŵĞƐ�ŵŽƌĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂŶĚ�ĞīĞĐƟǀĞ͘
Summary
Physics-based common sense rules undergird the nuclear data library checking codes used at Los Alamos.  Checking codes like 
�,��<����ĂŶĚ��,��<D'�ĂƌĞ�ŶŽǁ�ŽĸĐŝĂůůǇ�Ă�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ĂŶĚ�ǀĞƌŝĮĐĂƟŽŶ�ƉƌŽĐĞĚƵƌĞƐ�ƵƐĞĚ�ďǇ�
the nuclear data team.  

S023 NJOY21: Next generation nuclear data processing capabilities
Conlin JY., Kahler AC., McCartney AP., Rehn DA. 
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

E:Kz�ŝƐ�Ă�ǁĞůů�ƌĞƐƉĞĐƚĞĚ�ĐŽĚĞ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ǁŽƌůĚ͘�/ƚ�ǁĂƐ�ĮƌƐƚ�ƉƵďůŝĐůǇ�ƌĞůĞĂƐĞĚ�ŝŶ�ϭϵϳϳ�ĂƐ�Ă�ƐƵĐ-
ĐĞƐƐŽƌ�ƚŽ�D/Ey�ĂŶĚ�ŚĂƐ�ĐŽŶƟŶƵŽƵƐůǇ�ŝŵƉƌŽǀĞĚ�ŝƚƐ�ĐĂƉĂďŝůŝƟĞƐ�ĞǀĞƌ�ƐŝŶĐĞ͘�
dŚĞ�ůĂƚĞƐƚ�ƌĞůĞĂƐĞ�ŽĨ�E:Kz�ŝƐ�E:KzϮϬϭϮ�ĂŶĚ�ǁĂƐ�ƌĞůĞĂƐĞĚ�ŝŶ��ĞĐĞŵďĞƌ�ϮϬϭϮ�ǁŝƚŚ�ŝƚƐ�ůĂƚĞƐƚ�ƵƉĚĂƚĞ�ĐŽŵŝŶŐ�ŝŶ�&ĞďƌƵĂƌǇ�ϮϬϭϱ͘
��ŶĞǁ�ĞīŽƌƚ�ŚĂƐ�ďĞŐƵŶ�Ăƚ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�E:Kz�ƌĞŵĂŝŶƐ�Ă�ƵƐĞĨƵů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ĐŽĚĞ�
ĨŽƌ�ƚŚĞ�ŶĞǆƚ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ŶĞĞĚƐ͘�dŚĞ�ƌĞƐƵůƚ�ŽĨ�ƚŚŝƐ�ĞīŽƌƚ�ǁŝůů�ďĞ�E:KzϮϭ͕Ă�ŶĞǁ�ĐŽĚĞ�ĨŽƌ�ƉƌŽĐĞƐƐŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ĂŶĚ�ŝŶƚĞƌĂĐƟŶŐ�ǁŝƚŚ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂͺĮůĞƐ͘�
DƵĐŚ�ŚĂƐ�ĐŚĂŶŐĞĚ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŽƌůĚ�ƐŝŶĐĞ�E:Kz�ǁĂƐͺĮƌƐƚ�ƌĞͲůĞĂƐĞĚ͘�WĞƌŚĂƉƐ�ƚŚĞ�ďŝŐŐĞƐƚ�ĐŚĂŶŐĞ�ŝƐ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�
ĂŵŽƵŶƚ�ŽĨ�ĚĂƚĂ�ͲďŽƚŚ�ŝŶ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĂǀĂŝůĂďůĞ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ƚŚĞ�ƌŝĐŚŶĞƐƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĨŽƌ�ĞĂĐŚ�ŵĂƚĞƌŝĂů͘�tŚŝůĞ�ŵŽƌĞ�ĂŶĚ�ďĞƩĞƌ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ŐƌĞĂƚůǇ�ŝŵƉƌŽǀĞƐ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƐŝŵƵůĂƟŽŶƐ�ĂŶĚ�ĐĂůĐƵůĂƟŽŶƐ�ƚŚĂƚ�ƌĞůǇ�ŽŶ�ƚŚĂƚ�ĚĂƚĂ͕�ŝƚ�ĐƌĞĂƚĞƐ�ƐŝŐŶŝĮĐĂŶƚ�ĐŚĂůůĞŶŐĞƐ�
ĨŽƌ� ƚŚĞ� ŝŶĚŝǀŝĚƵĂů�ǁŚŽ�ƉƌŽĐĞƐƐĞƐ�ĂŶĚ�ǀĞƌŝĮĞƐ� ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�E:KzϮϬϭϮ� ŝƐ�ǁĞůů� ǀĞƩĞĚ�ĂŶĚ�ĐĂƉĂďůĞ͕�ďƵƚ�ǁŚĞŶ�ƉƌŽĐĞƐƐŝŶŐ�
ŵĂŶǇͺĮůĞƐͬŵĂƚĞƌŝĂůƐ͕�ŝƚ�ŝƐ�ĐƵŵďĞƌƐŽŵĞ�ĂŶĚ�ƐůŽǁ͘�
E:KzϮϭ�ǁŝůů�ďƵŝůĚ�ŽŶ�ƚŚĞ�ƐƵĐĐĞƐƐ�ŽĨ�ŵĂŶǇ�ƉƌĞǀŝŽƵƐ�ŵĂũŽƌ�ƌĞůĞĂƐĞƐ�ŽĨ�E:Kz�ŵĂĚĞ�ĚƵƌŝŶŐ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ĨŽƵƌ�ĚĞĐĂĚĞƐ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�
E:KzϮϭ�ǁŝůů�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ƉƌŽĐĞƐƐŝŶŐ͕�ǀĞƌŝĨǇŝŶŐ͕ĂŶĚ�ǀĂůŝĚĂƟŶŐ�ŽĨ�ŵĂŶǇ�ŶƵĐůĞĂƌ�ĚĂƚĂͺĮůĞƐ͘
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I024 Progress on China nuclear data processing code system
Liu P., Wu X., Ge Z., Weng L., Li S., Wu H., Wang W., Zhang H.
�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

China Nuclear Data Center has developed the Ruler nuclear data processing system recently. Ruler is a computer code package 
ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ŵƵůƟͲŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƌĞůĂƚĞĚ�ƋƵĂŶƟƟĞƐ�ĨƌŽŵ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ƚŚĞ��E�&�ĨŽƌŵĂƚ͘�
dŚĞ�ZƵůĞƌ�ƵƐĞƐ�ŵŽĚĞƌŶ�ĐŽĚĞ�ĚĞƐŝŐŶ͕�ǁŝƚŚ�ĂŶ�ŝŶĚĞƉĞŶĚĞŶƚ��E�&�/ͬK�ƐǇƐƚĞŵ͘�dŚĞ�ZƵůĞƌ�ŝƐ�ǁƌŝƩĞŶ�ŝŶ�Ă�ŵŽĚĞƌŶ�ƐƵďƐĞƚ�ŽĨ�&Žƌ-
ƚƌĂŶͲϵϬ͕�ĂŶĚ�ŝƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ϭϭ�ŵŽĚƵůĞƐ͕�ƚŚĞǇ�ĂƌĞ�ŵĂŝŶ�ĚƌŝǀĞƌ͕ ��E�&�/ͬK͕�ŵĂƚŚĞŵĂƟĐƐ�ƐƵďƌŽƵƟŶĞƐ͕�ƉƵďůŝĐ�ƐƵďƌŽƵƟŶĞƐ�ŽĨ�ƐǇƐƚĞŵ͕�
ŵŽĚƵůĞ� ĨŽƌ� ƌĞĐŽŶƐƚƌƵĐƟŶŐ� ƌĞƐŽŶĂŶĐĞ� ĐƌŽƐƐ� ƐĞĐƟŽŶƐ͕�ŵŽĚƵůĞ� ĨŽƌ� ŐĞŶĞƌĂƟŶŐ��ŽƉƉůĞƌͲďƌŽĂĚĞŶĞĚ� ĐƌŽƐƐ� ƐĞĐƟŽŶƐ͕�ŵŽĚƵůĞ� ĨŽƌ�
ƉƌŽĚƵĐŝŶŐ�ĞīĞĐƟǀĞ�ƐĞůĨͲƐŚŝĞůĚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƵŶƌĞƐŽůǀĞĚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͕�ŵŽĚƵůĞ�ĨŽƌ�ŐĞŶĞƌĂƟŶŐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�
ƚŚĞ�ƚŚĞƌŵĂů�ĞŶĞƌŐǇ�ƌĂŶŐĞ͕�ŵŽĚƵůĞ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ŵƵůƟͲŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ŐƌŽƵƉͲƚŽͲŐƌŽƵƉ�ƐĐĂƩĞƌŝŶŐ�ŵĂƚƌŝĐĞƐ͕�ŵŽĚƵůĞ�ĨŽƌ�
preparing libraries for the reactor physics code WIMS, etc. 
ZƵůĞƌ�ĐĂŶ�ŽŶůǇ�ǁŽƌŬ�ǁŝƚŚ�ŶĞƵƚƌŽŶƐ�ĐƵƌƌĞŶƚůǇ͕ �ĂŶĚ�ŝƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĨŽƌ�ŐĞŶĞƌĂƟŶŐ�t/D^Ͳ��ĨŽƌŵĂƚ�ĚĂƚĂ�ĮůĞƐ�ĂŶĚ�ĐŽŶƟŶƵĞƐ�ĞŶĞƌŐǇ�
ƉŽŝŶƚ�ĨŽƌŵĂƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�
dŚĞ�t/D^Ͳ��ĨŽƌŵĂƚ�ĚĂƚĂ�ĮůĞƐ�ŚĂǀĞ�ďĞĞŶ�ŐĞŶĞƌĂƚĞĚ�ǁŝƚŚ�ZƵůĞƌ͕ �ĂŶĚ�ƚŚĞ�ŵƵůƟͲŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƌĞ-
ƐƵůƚƐ�ŽĨ�E:Kzϵϵ͘ϯϵϲ͘�/ƚ�ĐĂŶ�ďĞ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƌĞƐƵůƚƐ�ŽĨ�ZƵůĞƌ�ƐŚŽǁ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�E:Kzϵϵ�ŝŶ�ƚŚĞ�ƌĂŶŐĞƐ�ŽĨ�Ϭ͘ϭй͘�
�ĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ��E�&�/ͬK�ƐǇƐƚĞŵ�ŝŶ�ƚŚĞ�ZƵůĞƌ͕ �ZƵůĞƌ�ŝƐ�ĨĂƐƚĞƌ͕ �ĂŶĚ�ŵŽƌĞ�ŵĂŝŶƚĂŝŶĂďůĞ�ĂŶĚ�ĞǆƚĞŶĚĂďůĞ͘

R025 Frendy: the new nuclear data processing system for JENDL
dĂĚĂ�<͕͘�EĂŐĂǇĂ�z͘
:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶ

:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ŶƵĐůĞĂƌ�ĐĂůĐƵůĂƟŽŶ�ƐǇƐƚĞŵƐ͕�Ğ͘Ő͕͘�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ůŝďƌĂƌǇ�:�E�>͕�ŐĞŶĞƌĂů�ƉƵƌƉŽƐĞ�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ�DsW͕ �ĂŶĚ�ƉĂƌƟĐůĞ�ĂŶĚ�ŚĞĂǀǇͲŝŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�ƐǇƐƚĞŵ�W,/d^͘�^ĞǀĞƌĂů�ĚĞĐ-
ades ago, the nuclear data processing system was developed in JAERI, but data libraries for these computer codes of JAEA were 
prepared by NJOY and PREPRO. When JENDL-4.0 was released, we found several problems in data processing systems especially 
ŝŶ�E:Kz͘ �/Ŷ�ƚŚĂƚ�ĐĂƐĞ͕�ƚŚĞǇ�ƐŚŽƵůĚ�ďĞ�ŵŽĚŝĮĞĚ�ďǇ�ŽƵƌƐĞůǀĞƐ�ƋƵŝĐŬůǇ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƌĞĐĞŶƚůǇ͕ �ƚŚĞ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�'ĞŶĞƌĂůŝǌĞĚ�
EƵĐůĞĂƌ��ĂƚĂ�;'E�Ϳ�ƵƟůŝǌŝŶŐ�yD>�ĨŽƌŵĂƚ�ŚĂƐ�ďĞĞŶ�ĐŽŶƐŝĚĞƌĞĚ͘�^ŝŶĐĞ�yD>�ŝƐ�ĐŽŵƉůĞƚĞůǇ�ĚŝīĞƌĞŶƚ�ĨƌŽŵ�ƚŚĞ�ĐƵƌƌĞŶƚ��E�&Ͳϲ�ĨŽƌ-
ŵĂƚ͕�ƚŚĞ�ĐƵƌƌĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵƐ�ĐĂŶ͛ƚ�ƚƌĞĂƚ�ƚŚĞ�'E��ĨŽƌŵĂƚ�ǁŝƚŚŽƵƚ�ĞǆƚƌĞŵĞůǇ�ůĂƌŐĞ�ƌĞǀŝƐŝŽŶ͘
dŽ�ŽǀĞƌĐŽŵĞ�ƐƵĐŚ�ƉƌŽďůĞŵƐ͕�:����ŚĂƐ�ƐƚĂƌƚĞĚ�ƚŽ�ĚĞǀĞůŽƉ�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵ�&Z�E�z�;&ZŽŵ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ�
�ĂƚĂ�ůŝďƌĂůz�ƚŽ�ĂŶǇ�ĂƉƉůŝĐĂƟŽŶͿ͘�&Z�E�z�ŝƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĚĞĂů�ǁŝƚŚ�ƚŚĞ�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌŵĂƚ͕�ŝŵŵĞĚŝĂƚĞůǇ͘�dŚĞƌĞĨŽƌĞ͕�ǁĞ�ĐŽŶ-
ƐŝĚĞƌ�ƚŚĞ�ŵĂŝŶƚĂŝŶĂďŝůŝƚǇ͕ �ŵŽĚƵůĂƌŝƚǇ͕ �ƉŽƌƚĂďŝůŝƚǇ�ĂŶĚ�ŇĞǆŝďŝůŝƚǇ�ŝŶ�ƚŚŝƐ�ĚĞǀĞůŽƉŵĞŶƚ͘
dŽ�ĂĐŚŝĞǀĞ�ƚŚĞƐĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ͕�&Z�E�z�ŝƐ�ǁƌŝƩĞŶ�ŝŶ�ƚŚĞ�ŽďũĞĐƚͲŽƌŝĞŶƚĞĚ�ůĂŶŐƵĂŐĞ��нн͘�^ŝŶĐĞ�Ăůů�ĐůĂƐƐĞƐ�ŝŶ�&Z�E�z�ǁĞƌĞ�ĞŶĐĂƉ-
ƐƵůĂƚĞĚ͕�ƚŚĞ�ŵĂŝŶƚĂŝŶĂďŝůŝƚǇ�ĂŶĚ�ŵŽĚƵůĂƌŝƚǇ�ĂƌĞ�ŚŝŐŚůǇ�ŝŵƉƌŽǀĞĚ�ƚŚĂŶ�ĐƵƌƌĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵƐ�ǁƌŝƩĞŶ�ŝŶ�&KZ-
dZ�E͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƉŽƌƚĂďŝůŝƚǇ�ĂŶĚ�ŇĞǆŝďŝůŝƚǇ͕ �ĞĂĐŚ�ĐůĂƐƐ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ŵŝŶŝŵŝǌĞ�ƚŚĞ�ĨƵŶĐƟŽŶ�ĂŶĚ�ƚŽ�ŵĂŝŶƚĂŝŶ�
the independence of each module.
�ĞĐĂƵƐĞ�ĨƵŶĐƟŽŶƐ�ŽĨ�&Z�E�z�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ĂƌĞ�ĞŶĐĂƉƐƵůĂƚĞĚ͕�ƚŚĞƐĞ�ĐĂŶ�ďĞ�ƵƐĞĚ�ďǇ�ŽƚŚĞƌ�ĐĂůĐƵůĂ-
ƟŽŶ�ĐŽĚĞƐ�ďǇ�ĂĚĚŝŶŐ�ŽŶůǇ�Ă�ĨĞǁ�ůŝŶĞƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ĞĂĐŚ�ĨƵŶĐƟŽŶ�ŽĨ�&Z�E�z�ĐĂŶ�ďĞ�ĞĂƐŝůǇ�ƌĞǀŝƐĞĚ�ĂŶĚ�ĞǆƚĞŶĚĞĚ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ�
needs.
/Ŷ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ͕�ƚŚĞ�ŽƵƚůŝŶĞ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�&Z�E�z�ŝƐ�ƉƌĞƐĞŶƚĞĚ͘��ŶĚ�ĨƵŶĐƟŽŶƐ�ĂŶĚ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ŽĨ�&Z�E�z�ĂƌĞ�
ĚĞŵŽŶƐƚƌĂƚĞĚ�ďǇ�ŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�DsW͕ �W,/d^�ĂŶĚ�D�EW�
codes.
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R026 NDEC: An NEA platform for nuclear data testing, verification and benchmarking
�ŝĞǌ��:͕͘��ŽƐƐĂŶƚ�D͕͘��ĂďĞůůŽƐ��K͕͘�DŝĐŚĞůͲ^ĞŶĚŝƐ�&͘ ͕�^ŽƉƉĞƌĂ�E͘
K����E��͕��ĂƚĂ��ĂŶŬ͕�WĂƌŝƐ͕�&ƌĂŶĐĞ

dŚĞ�ƐĞůĞĐƟŽŶ͕�ƚĞƐƟŶŐ͕�ǀĞƌŝĮĐĂƟŽŶ�ĂŶĚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŶƐŝƐƚƐ͕�ŝŶ�ƉƌĂĐƟĐĞ͕�ŝŶ�ƉƵƫŶŐ�ĂŶ�ĞǀĂůƵĂƚĞĚ�ĮůĞ�
ƚŚƌŽƵŐŚ�Ă�ŶƵŵďĞƌ�ŽĨ�ĐŚĞĐŬŝŶŐ�ƐƚĞƉƐ�ǁŚĞƌĞ�ĚŝīĞƌĞŶƚ�ĐŽŵƉƵƚĂƟŽŶĂů�ĐŽĚĞƐ�ǀĞƌŝĨǇ�ƚŚĂƚ�ƚŚĞ�ĮůĞ�ĂŶĚ�ƚŚĞ�ĚĂƚĂ�ŝƚ�ĐŽŶƚĂŝŶƐ�ĐŽŵƉůŝĞƐ�
ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�dŚĞƐĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ƌĂŶŐĞ�ĨƌŽŵ�ĨŽƌŵĂƚ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ƚŽ�ŐŽŽĚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŝŶ�ĂƉƉůŝĐĂƟŽŶ�ĐĂƐĞƐ͕�
ǁŚŝůĞ�ĂůƐŽ�ĂĚĚƌĞƐƐŝŶŐ�ǀĞƌŝĮĐĂƟŽŶƐ�ŽĨ�ƉŚǇƐŝĐĂů�ĐŽŶƐƚƌĂŝŶƚƐ͕�ĐŽŵƉůŝĂŶĐĞ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ĐŽŶƐŝƐƚĞŶĐĞ�ĂŶĚ�ĐŽŵƉůĞƚĞŶĞƐƐ�ŽĨ�
ƚŚĞ�ĮůĞ�ĂŶĚ�ŝƚƐ�ŐŽŽĚ�ƵƐĂďŝůŝƚǇ�ŝŶ�ƐŝŵƵůĂƟŽŶ�ƚŽŽůƐ͘��ŝīĞƌĞŶƚ�ƚŽŽůƐ�ĂŶĚ�ĐŽĚĞƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ƉĞƌĨŽƌŵŝŶŐ�ƚŚĞƐĞ�ƚĂƐŬƐ͘
��ƉůĂƞŽƌŵ�ƚŚĂƚ�ĂƵƚŽŵĂƟǌĞƐ�ĂŶĚ�ƐĞƋƵĞŶĐĞƐ�ƚŚĞ�ĞǆĞĐƵƟŽŶ�ŽĨ�ƚŚĞƐĞ�ĐŽĚĞƐ�ƵƉŽŶ�ƐƵďŵŝƐƐŝŽŶ�ŽĨ�ĂŶ�ĞǀĂůƵĂƚĞĚ�ĮůĞ͕�ǁŚŝůĞ�ĐŽŵƉŝůŝŶŐ�
ĂŶĚ�ƉĂƌƐŝŶŐ�Ăůů�ŽƵƚƉƵƚƐ͕�ŝƐ�ďĞŝŶŐ�ďƵŝůƚ�Ăƚ�E��͘�dŚŝƐ�ƉůĂƞŽƌŵ�ĂŝŵƐ�Ăƚ�ƉƌŽǀŝĚŝŶŐ͕�ŝŶ�Ă�ƵƐĞƌͲĨƌŝĞŶĚůǇ�ŝŶƚĞƌĨĂĐĞ͕�Ă�ƚŚŽƌŽƵŐŚ�ĚŝĂŐŶŽƐĞ�ŽĨ�
ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŵĞŶƟŽŶĞĚ�ĂďŽǀĞ͘�dŚŝƐ�ŝƐ�ƚŚĞ�ŽďũĞĐƟǀĞ�ŽĨ�ƚŚĞ�E����;EƵĐůĞĂƌ�
�ĂƚĂ��ǀĂůƵĂƟŽŶ��ǇĐůĞͿ�ƉůĂƞŽƌŵ�ďĞŝŶŐ�ĚĞǀĞůŽƉĞĚ͕�ǁŚŝĐŚ�ŝƐ�ĂŝŵĞĚ�Ăƚ�ďŽƚŚ�ƵƐĞƌƐ�ĂŶĚ�ĞǀĂůƵĂƚŽƌƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ͕ �
members of the Joint Evaluated Fission and Fussion (JEFF) Nuclear Data Library project. 
�Ǉ�ĚĞƐŝŐŶ͕�E����ƚĂŬĞƐ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ŽƚŚĞƌ�ĞǆŝƐƟŶŐ�E���ƚŽŽůƐ�ĂŶĚ�ĚĂƚĂďĂƐĞƐ�;:�E/^͕�/�^��W͕ �/ZW,�͕�E�Ă^dͿ�ǁŚŝĐŚ�ĂƌĞ�ďƵŝůƚ�ĂŶĚ�
ŵĂŝŶƚĂŝŶĞĚ�Ăƚ�ƚŚĞ�E����ĂƚĂ��ĂŶŬ͕�ƉƌŽǀŝĚŝŶŐ�ůĂƐƟŶŐ�ƐƵƉƉŽƌƚ�ǁŝƚŚ�ŝƚƐ�ĨĞĂƚƵƌĞƐ͘�/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ�ƚŚĞ�E����ƉůĂƞŽƌŵ�ŝƐ�ƉƌĞƐĞŶƚĞĚ͕�
ƐŚŽǁŝŶŐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĚĞǀĞůŽƉŵĞŶƚ�ƐƚĂƚƵƐ͘���ĮƌƐƚ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ŝƚ�ƵƐĞ�ŝŶƚŽ�ƐĞůĞĐƟŶŐ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĐĂŶĚŝĚĂƚĞ�ĮůĞƐ�ĨŽƌ�ƚŚĞ�
ŶĞǆƚ�ƌĞůĞĂƐĞ�ŽĨ�:�&&�EƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌǇ�ŝƐ�ŐŝǀĞŶ͘

I027 Methods, setups and measurements for determining resonance parameters at the time-
of-flight facility GELINA
<ŽƉĞĐŬǇ�^͕͘��ůĂĞƌƚƐ�'͕͘�,ĞǇƐĞ�:͕͘�DŽĞŶƐ��͕͘�WĂƌĂĚĞůĂ��͕͘�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ ͕�sĞŶĚĞůďŽ��͕͘�tǇŶĂŶƚƐ�Z͘�
�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ�Ͳ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕�
�ĞůŐŝƵŵ

&Žƌ�ŵŽƌĞ�ƚŚĂŶ�ĮǀĞ�ĚĞĐĂĚĞƐ�ƚŚĞ�ĞůĞĐƚƌŽŶ�ůŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌ�Ăƚ�ƚŚĞ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�ŝŶ�'ĞĞů�ŚĂƐ�ďĞĞŶ�ŽƉĞƌĂƟŶŐ�ĨŽƌ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ĚĞƐŝŐŶƐ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌ͕ �ŵŽĚĞƌĂƚŽƌ�ĂŶĚ�ŇŝŐŚƚ�ƉĂƚŚƐ͕�ŇŝŐŚƚ�ĚŝƐƚĂŶĐĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ϭϬ�ƚŽ�ϰϬϬ�ŵ�ĂƌĞ�ĂǀĂŝů-
ĂďůĞ͕�ŵĂŬĞ�ŚŝŐŚ�ƌĞƐŽůƵƟŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ƉŽƐƐŝďůĞ͘
dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁŝůů�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĞǆŝƐƟŶŐ�ƐĞƚƵƉƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�ƚŚĂƚ�ĂůůŽǁ�ĨŽƌ�ƉƌĞĐŝƐĞ�ĂŶĚ�ĂĐĐƵƌĂƚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĐĂƉ-
ƚƵƌĞ�ĂŶĚ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�&Žƌ�ŵŽƐƚ�ŶŽŶͲĮƐƐŝůĞ�ĞůĞŵĞŶƚƐ�ĐĂƉƚƵƌĞ�ǇŝĞůĚƐ�ĐĂŶ�ďĞ�ĐŽŶƐŝƐƚĞŶƚůǇ�ĚĞƌŝǀĞĚ�ǁŝƚŚ�ĂĐĐƵƌĂĐŝĞƐ�ŽĨ�ŽƌĚĞƌ�
ϭͲϮ�й͕�ĂŶĚ�ĨŽƌ�ŵĞĂƐƵƌĞĚ�ƚƌĂŶƐŵŝƐƐŝŽŶƐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ĞǀĞŶ�ƐŵĂůůĞƌ͘ �
dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝƐ�ƚǁŽĨŽůĚ͘�&ŝƌƐƚůǇ�ƚŚĞ�ƚĞƐƟŶŐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ŶĞǁ�Žƌ�ĞǆŝƐƟŶŐ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĮůĞƐ͘��ƐƉĞ-
ĐŝĂůůǇ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚŝĐŬ�ƐĂŵƉůĞƐ�ĂƌĞ�ǀĞƌǇ�ƐĞŶƐŝƟǀĞ�ƚŽ�ŝŵƉĞƌĨĞĐƟŽŶ�ŝŶ�ƚŚĞƐĞ�ĮůĞƐ͕�ĂŶĚ�ƐŽŵĞ�ƌĞĐĞŶƚ�ĞǆĂŵƉůĞƐ�
of such measurements e.g. Cu and W will be presented.
^ĞĐŽŶĚůǇ͕ �ƚŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�Ăƚ�ƚŚĞ�ďĂƐĞ�ŽĨ�ŶĞǁ�ĞǀĂůƵĂƟŽŶƐ͕�ĨŽƌ�ĂŶĂůǇƐŝƐ�ĚŽŶĞ�ĞŝƚŚĞƌ�ŝŶ�ƚŚĞ�ƌĞƐŽůǀĞĚ�Žƌ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�
ƌĞƐŽŶĂŶĐĞ�ƌĂŶŐĞ͕�ƐŽŵĞ�ƌĞĐĞŶƚ�ĞǆĂŵƉůĞƐ�Ğ͘Ő͘��t͕�hͲϮϯϴ͕��ŵͲϮϰϭ�ǁŝůů�ďĞ�ŐŝǀĞŶ͘
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Abstracts

R028 Measurement of the neutron capture cross section of the fissile isotope 235U with the 
CERN n_TOF total absorption calorimeter and a fission tagging based on micromegas 
detectors
�ĂůŝďƌĞĂ�:͘�ϭ͕�DĞŶĚŽǌĂ��͘�ϭ͕��ĂŶŽ�KƩ��͘�ϭ͕��ĞƌƚŚŽƵŵŝĞƵǆ��͘�Ϯ͕�'ƵĞƌƌĞƌŽ��͘�Ϯ͕�ĂŶĚ�ƚŚĞ�ŶͺdK&�ĐŽůůĂďŽƌĂƟŽŶ�Ϯ
ϭ��ĞŶƚƌŽ�ĚĞ�/ŶǀĞƐƟŐĂĐŝŽŶĞƐ��ŶĞƌŐĠƟĐĂƐ͕�DĞĚŝĂŵďŝĞŶƚĂůĞƐ�Ǉ�dĞĐŶŽůſŐŝĐĂƐ�Ͳ��/�D�d͕ �^ƉĂŝŶ͖�Ϯ���ZE͕�'ĞŶĞǀĂ͕�
Switzerland; 3 CEA, Saclay, France

dŚĞ�ĂĐĐƵƌĂĐǇ�ŽŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ĮƐƐŝůĞ�ŝƐŽƚŽƉĞƐ�ŵƵƐƚ�ďĞ�ŝŵƉƌŽǀĞĚ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĨƵƚƵƌĞ�ŶƵĐůĞĂƌ�
ƐǇƐƚĞŵƐ�ƐƵĐŚ�ĂƐ�'ĞŶͲ/s�ƌĞĂĐƚŽƌƐ�ĂŶĚ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�̂ ǇƐƚĞŵƐ�΀ϭ΁͘�dŚĞ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�
΀Ϯ΁�ƐƵŵŵĂƌŝǌĞ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�/Ŷ�ƚŚĞ�ůŝƐƚ�ĂƌĞ�ŝŶĐůƵĚĞĚ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐ-
ƟŽŶ�ŽĨ�ĮƐƐŝůĞ�ŝƐŽƚŽƉĞƐ�ƐƵĐŚ�ĂƐ�Ϯϯϱh d͘ŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚŝƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƉƌĞƐĞŶƚƐ�ƐĞǀĞƌĂů�ĚŝĸĐƵůƟĞƐ͕�ŵĂŝŶůǇ�ĚƵĞ�ƚŽ�ƚŚĞ�ƐƚƌŽŶŐ�
ĮƐƐŝŽŶ��Ȗ�UD\�ďĂĐŬŐƌŽƵŶĚ�ĐŽŵƉĞƟŶŐ�ǁŝƚŚ�ƚŚĞ�ǁĞĂŬ�ĐĂƉƚƵƌĞ��Ȗ�UD\�ĐĂƐĐĂĚĞƐ�ƵƐĞĚ�ĂƐ�ƐŝŐŶĂƚƵƌĞ�ŽĨ�;Ŷ͕ɶͿ�ĞǀĞŶƚƐ͘�
��ƐƉĞĐŝĮĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�΀ϯ΁�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�Ăƚ�ƚŚĞ���ZE�ŶͺdK&�ĨĂĐŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐĂƉ-
ƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ĮƐƐŝůĞ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ƉĂƌƟĐƵůĂƌŝǌĞĚ�ƚŽ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ƚŚĞ�Ϯϯϱh͘�dŚŝƐ�ƐĞƚƵƉ�ĐŽŶƐŝƐƚƐ�Ă�ƐĞƚ�ŽĨ�ŵŝĐƌŽŵĞŐĂƐ�ĮƐƐŝŽŶ�
ĚĞƚĞĐƚŽƌƐ�΀ϰ΁�ƉůĂĐĞĚ�ŝŶƐŝĚĞ�Ă�ƐĞŐŵĞŶƚĞĚ��Ă&Ϯ�dŽƚĂů��ďƐŽƌƉƟŽŶ��ĂůŽƌŝŵĞƚĞƌ�΀ϱ΁͘
In the conference we will present the details of the measurement, the methodology used for the data analysis and the results 
obtained from the measurement.
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R030 Measurement of the neutron capture resonances for platinum using the Ge 
spectrometer and pulsed neutron beam at the J-PARC/MLF/ANNRI
Kino K. 1, Hasemi H. 1, Kimura A. 2, Kiyanagi Y. 3
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WůĂƟŶƵŵ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ƵƐĞĨƵů�ĂƚŽŵƐ�ŝŶ�ŽƵƌ�ƐŽĐŝĞƚǇ�ĂƐ�ĐĂƚĂůǇƐƚ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ƉůĂƟŶƵŵ�ŝƐ�ƵƐĞĚ�ŝŶ�ŵƵŋĞƌƐ�ŽĨ�ĐĂƌƐ�ĂŶĚ�ƚŚĞ�ŬĞǇ�
ŵĂƚĞƌŝĂů�ĨŽƌ�ƐĂǀŝŶŐ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĐĂƚĂůǇƟĐ�ĂĐƟǀŝƚǇ�ŝŶ�ŵƵŋĞƌƐ�ĚĞƚĞƌŝŽƌĂƚĞƐ�ďǇ�ĐŽƵƉůŝŶŐ�ŽĨ�ƐƵůĨƵƌ�ĐŽŵƉŽƵŶĚ�
ŝŶ�ĐĂƌ�ĞǆŚĂƵƐƚ�ǁŝƚŚ�ƉůĂƟŶƵŵ�Ăƚ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ͘�/ŶͲƐŝƚƵ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�ƉůĂƟŶƵŵ�ŝŶ�ŵƵŋĞƌƐ�ǁŝƚŚŽƵƚ�ĚĞƐƚƌƵĐƟŽŶ�ĐŽƵůĚ�ŚĞůƉ�
ŝŵƉƌŽǀŝŶŐ�ĐůĂƌŝĮĐĂƟŽŶ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ĐĂƌ�ĞǆŚĂƵƐƚ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ƚŚĞ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ŝŵĂŐŝŶŐ�ƵƐŝŶŐ�ƌĞƐŽŶĂŶĐĞ�ƚƌĂŶƐŵŝƐ-
ƐŝŽŶ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ƌĞĐĞŶƚůǇ�΀ϭ͕Ϯ΁͕�ǁŚŝĐŚ�ĐĂŶ�ƉƌŽǀŝĚĞ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ŶƵĐůĞŝ�ĂŶĚ�ƚĞŵƉĞƌĂƚƵƌĞ͘�
,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞƐ�ĨŽƌ�ƉůĂƟŶƵŵ�ŝƐ�ƉŽŽƌ͘ �
dŚĞƌĞĨŽƌĞ͕�ǁĞ�ĐŽŶĚƵĐƚĞĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ĨŽƌ�ƉůĂƟŶƵŵ�Ăƚ�ƚŚĞ�EĞƵƚƌŽŶͲEƵĐůĞƵƐ�ZĞĂĐƟŽŶ�ŵĞĂƐ-
ƵƌĞŵĞŶƚ�/ŶƐƚƌƵŵĞŶƚ�;�EEZ/Ϳ�ŽĨ�DĂƚĞƌŝĂůƐ�ĂŶĚ�>ŝĨĞ�ƐĐŝĞŶĐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�&ĂĐŝůŝƚǇ�;D>&Ϳ�ŝŶ�:ĂƉĂŶ�WƌŽƚŽŶ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�
�ŽŵƉůĞǆ�;:ͲW�Z�Ϳ͘�/ŶƚĞŶƐĞ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ƚŚĂƚ�ŝƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�:ĂƉĂŶ�̂ ƉĂůůĂƟŽŶ�EĞƵƚƌŽŶ�̂ ŽƵƌĐĞ�;:^E^Ϳ�ǁĂƐ�ďŽŵďĂƌĚĞĚ�
ŽŶ�Ă�ŶĂƚƵƌĂů�ƉůĂƟŶƵŵ�ĨŽŝů�ƐĂŵƉůĞ�Ăƚ�Ă�ĚŝƐƚĂŶĐĞ�ŽĨ�Ϯϭ͘ϱ�ŵ�ĨƌŽŵ�ƚŚĞ�:^E^͘�WƌŽŵƉƚ�ŐĂŵŵĂ�ƌĂǇƐ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�
ƌĞĂĐƟŽŶ�Ăƚ�ƚŚĞ�ƐĂŵƉůĞ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ďǇ�ƚŚĞ�'Ğ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ƚŚĂƚ�ƐƵƌƌŽƵŶĚƐ�ƚŚĞ�ƐĂŵƉůĞ͘�EĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ŽĨ�ĞĂĐŚ�ĞǀĞŶƚ�ǁĂƐ�
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞ�dŝŵĞ�ŽĨ�&ůŝŐŚƚ�;dK&Ϳ�ŵĞƚŚŽĚ�ďĞƚǁĞĞŶ�ƚŚĞ�:^E^�ĂŶĚ�ƐĂŵƉůĞ͘
tĞ�ŽďƐĞƌǀĞĚ�ŵĂŶǇ�ƌĞƐŽŶĂŶĐĞ�ƉĞĂŬƐ�ŽŶ�ƚŚĞ�dK&�ƐƉĞĐƚƌƵŵ�ĂŶĚ�ƚŚĞ�ŵŽƐƚ�ŝŶƚĞŶƐĞ�ŽŶĞ�Ăƚ�ϰϱϯ�ŵŝĐƌŽƐĞĐŽŶĚƐ͕�ǁŚŝĐŚ�ĐŽƌƌĞƐƉŽŶĚƐ�
ƚŽ�ϭϭ͘ϴ�Ğs͘ �/Ŷ�ŽƌĚĞƌ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ŝƐŽƚŽƉĞ�ƚŚĂƚ�ƉƌŽǀŝĚĞƐ�ƚŚŝƐ�ϭϭ͘ϴ�Ğs�ƌĞƐŽŶĂŶĐĞ͕�ǁĞ�ĂƉƉůŝĞĚ�Ă�ŐĂƚĞ�ŽĨ�ƐĞůĞĐƟŶŐ�ƚŚŝƐ�ƌĞƐŽŶĂŶĐĞ�
ŽŶ�ƚŚĞ�ŐĂŵŵĂ�ƌĂǇ�ƐƉĞĐƚƌƵŵ͘�dŚĞ�ŐĂŵŵĂ�ƌĂǇ�ƐƉĞĐƚƌƵŵ�ƐŚŽǁĞĚ�ŝŶƚĞŶƐĞ�ƉĞĂŬ�ƚŚĂƚ�ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ƚŚĞ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�Ă�
ŶĞƵƚƌŽŶ�ĨƌŽŵ�WƚͲϭϵϲ�ŶƵĐůĞƵƐ͘�dŚŝƐ�ƌĞƐƵůƚ�ŵĞĂŶƐ�ƚŚĂƚ�WƚͲϭϵϱ�ŚĂƐ�ƚŚĞ�ϭϭ͘ϴ�Ğs�ƌĞƐŽŶĂŶĐĞ͘
/Ŷ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ͕�ǁĞ�ƐŚŽǁ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ƌĞƐŽŶĂŶĐĞƐ�ĂŝŵŝŶŐ�Ăƚ�ƉƌŽǀŝĚŝŶŐ�ƚŚĞ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ŽĨ�ƉůĂƟŶƵŵ͘
΀ϭ΁�,͘�^ĂƚŽ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚ͘���ϲϬϱ�;ϮϬϬϵͿ�ϯϲ͖͘�΀Ϯ΁�,͘�,ĂƐĞŵŝ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚ͘���ϳϳϯ�;ϮϬϭϱͿ�ϭϯϳ͘

S031 The 236U neutron capture cross-section measured at the n_TOF CERN facility
DĂƐƚƌŽŵĂƌĐŽ�D͘�ϭ͕��ĂƌďĂŐĂůůŽ�D͘�ϭ͕�sĞƌŵĞƵůĞŶ�D:͘�Ϯ
ϭ�/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝƐĂ�EƵĐůĞĂƌĞ͕�^ĞǌŝŽŶĞ�Ěŝ��Ăƌŝ͕��Ăƌŝ͕�/ƚĂůǇ͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�zŽƌŬ͕�,ĞƐůŝŶŐƚŽŶ͕�zŽƌŬ͕�hŶŝƚĞĚ�
Kingdom

dŚĞ�Ϯϯϲh�ŝƐŽƚŽƉĞ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ͕�ďŽƚŚ�ĨŽƌ�ĨƵƚƵƌĞ�ĂŶĚ�ĐƵƌƌĞŶƚůǇ�ŽƉĞƌĂƟŶŐ�ŽŶĞƐ͘�/Ŷ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƌĞĂĐ-
ƚŽƌƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�hͬWƵ�ĨƵĞů͕�ŝƚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ƚŚĞ�ŶĞƵƚƌŽŶ�ďĂůĂŶĐĞ�ŝŶ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĐŽƌĞ�ĂŶĚ�ƚŽ�ƚŚĞ�ĨƵĞů�ĐŽŵƉŽƐŝƟŽŶ�Ăƚ�ĞƋƵŝůŝďƌŝƵŵ͕�
ǁŚĞƌĞ�ŝƚ�ŝƐ�ƉƌŽĚƵĐĞĚ�ŵĂŝŶůǇ�ŝŶ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶƐ�ŽŶ�Ϯϯϱh͘�&Žƌ�ĨƵƚƵƌĞ�ƌĞĂĐƚŽƌƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�dŚͬh�ĐǇĐůĞ͕�Ϯϯϲh�ƉůĂǇƐ�ƚŚĞ�
ƐĂŵĞ�ƌŽůĞ�ĂƐ�ϮϰϮWƵ�ŝŶ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ĨƵĞů�ĐǇĐůĞ͕�ǁŝƚŚ�Ă�ƌĞůĞǀĂŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ŶĞƵƚƌŽŶ�ĂďƐŽƌƉƟŽŶ͘�dŚĞ�ĂĐƚƵĂů�ŬŶŽǁůĞĚŐĞ�ŽĨ�
ƚŚĞ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ŽĨ�ƚŚŝƐ�ŝƐŽƚŽƉĞ�ŝƐ�ƐĂƟƐĨĂĐƚŽƌǇ�ŝŶ�ƚŚĞ�ƚŚĞƌŵĂů�ƌĞŐŝŽŶ͕�ďƵƚ�ŝƚ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶƐƵĸĐŝĞŶƚ�ĨŽƌ�&ĂƐƚ�ZĞĂĐƚŽƌ�ĂŶĚ�
��^�ĂƉƉůŝĐĂƟŽŶƐ͘�&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ�ƚŚĞ�Ϯϯϲh;Ŷ͕�ɶͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ŝŶ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�
ƌĞŐŝŽŶ�ĨƌŽŵ�ƚŚĞƌŵĂů�ĞŶĞƌŐǇ�ƵƉ�ƚŽ�ϭ�DĞs�Ăƚ�ƚŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ�ǁŝƚŚ�ƚǁŽ�ĚŝīĞƌĞŶƚ�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵƐ͗�ĂŶ�ĂƌƌĂǇ�ŽĨ��ϲ�ϲ�ĚĞƚĞĐƚŽƌƐ͕�
ĞŵƉůŽǇŝŶŐ�ƚŚĞ�ƚŽƚĂů�ĞŶĞƌŐǇ�ĚĞƉŽƐŝƚĞĚ�ŵĞƚŚŽĚ͕�ĂŶĚ�Ă�ϰʋ�ƚŽƚĂů�ĂďƐŽƌƉƟŽŶ�ĐĂůŽƌŝŵĞƚĞƌ�;d��Ϳ͕�ŵĂĚĞ�ŽĨ�ϰϬ��Ă&Ϯ�ĐƌǇƐƚĂůƐ͘�dŚĞ�ƚǁŽ�
ŶͺdK&�ĚĂƚĂ�ƐĞƚƐ�ĂŐƌĞĞ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�ǁŝƚŚŝŶ�ƚŚĞ�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƚǇ�;у�ϯйͿ�ŝŶ�ƚŚĞ�ZĞƐŽůǀĞĚ�ZĞƐŽŶĂŶĐĞ�ZĞŐŝŽŶ�ƵƉ�ƚŽ�ϴϬϬ�Ğs͕�
ǁŚŝůĞ�ƐŝǌĂďůĞ�ĚŝīĞƌĞŶĐĞƐ�;ƵƉ�ƚŽ�у�ϮϬйͿ�ĂƌĞ�ĨŽƵŶĚ�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘�DŽƌĞŽǀĞƌ�ƚǁŽ�ŶĞǁ�ƌĞƐŽŶĂŶĐĞƐ�
ŚĂǀĞ�ďĞĞŶ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ŶͺdK&�ĚĂƚĂ͘�/Ŷ�ƚŚĞ�hŶƌĞƐŽůǀĞĚ�ZĞƐŽŶĂŶĐĞ�ZĞŐŝŽŶ͕�ƚŚĞ�ŶͺdK&�ƌĞƐƵůƚƐ�ƐŚŽǁ�Ă�ƌĞĂƐŽŶĂďůĞ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�
ƉƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͘�/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ƚŚĞ�ŶͺdK&�ƌĞƐƵůƚƐ�ŽŶ�ƚŚĞ�Ϯϯϲh;Ŷ͕�ɶͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘
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S032 New measurement of the Pu-242(n,γ) cross section at n_TOF-ear1 for MOX fuels
>ĞƌĞŶĚĞŐƵŝͲDĂƌĐŽ�:͘�ϭ͕�'ƵĞƌƌĞƌŽ��͘�ϭ͕��ĂŶŽͲKƩ��͘�Ϯ͕��ŽƌƚĞƐͲ'ŝƌĂůĚŽ�D�͘�ϭ͕��ďĞƌŚĂƌĚƚ�<͘�ϯ͕�:ƵŶŐŚĂŶƐ��͘�ϰ͕�
DĞŶĚŽǌĂ��͘�Ϯ͕�YƵĞƐĂĚĂ�:D͘�ϭ͕�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�ϱ
ϭ�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĞǀŝůůĂ͕�^ĞǀŝůůĂ͕�^ƉĂŝŶ͖�Ϯ��/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶ͖�ϯ�:ŽŚĂŶŶĞƐ�'ƵƚĞŶďĞƌŐͲhŶŝǀĞƌƐŝƚćƚ�DĂŝŶǌ͕�
DĂŝŶǌ͕�'ĞƌŵĂŶǇ͖�ϰ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ ��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ͖�ϱ���ZE͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ

dŚĞ�ƵƐĞ�ŽĨ�DKy�ĨƵĞů�;ŵŝǆĞĚͲŽǆŝĚĞ�ĨƵĞů�ŵĂĚĞ�ŽĨ�hK2 and PuO2Ϳ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂůůŽǁƐ�ƐƵďƐƟƚƵƟŶŐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�
ĞŶƌŝĐŚĞĚ�ƵƌĂŶŝƵŵ�ďǇ�ƉůƵƚŽŶŝƵŵ�ƌĞƉƌŽĐĞƐƐĞĚ�ĨƌŽŵ�ƐƉĞŶƚ�ĨƵĞů͘�/ŶĚĞĞĚ͕�ĂƌŽƵŶĚ�ϲϲй�ŽĨ�ƚŚĞ�ƉůƵƚŽŶŝƵŵ�ĨƌŽŵ�ƐƉĞŶƚ�ĨƵĞů�ŝƐ�ŵĂĚĞ�ŽĨ�
239Pu and 241WƵ͕�ǁŚŝĐŚ�ĂƌĞ�ĮƐƐŝůĞ�ŝŶ�ƚŚĞƌŵĂů�ƌĞĂĐƚŽƌƐ͘���ƚǇƉŝĐĂů�ƌĞĂĐƚŽƌ�ŽĨ�ƚŚŝƐ�ƚǇƉĞ�ƵƐĞƐ�Ă�ĨƵĞů�ǁŝƚŚ�ϳй�ƌĞƉƌŽĐĞƐƐĞĚ�WƵ�ĂŶĚ�ϵϯй�
ĚĞƉůĞƚĞĚ�h͕�ƚŚƵƐ�ƉƌŽĮƟŶŐ�ĨƌŽŵ�ďŽƚŚ�ƚŚĞ�ƐƉĞŶƚ�ĨƵĞů�ĂŶĚ�ƚŚĞ�ƌĞŵĂŝŶŝŶŐ�238U following the ϮϯϱU enrichment. With the use of such 
ŶĞǁ�ĨƵĞů�ĐŽŵƉŽƐŝƟŽŶƐ�ƌŝĐŚ�ŝŶ�WƵ�Ă�ďĞƩĞƌ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĂŶĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�WƵ�ŝƐŽƚŽƉĞƐ�ďĞĐŽŵĞƐ�ǀĞƌǇ�
ŝŵƉŽƌƚĂŶƚ͘�dŚŝƐ�ŝƐ�ĐůĞĂƌůǇ�ƐƚĂƚĞĚ�ŝŶ�ƚŚĞ�ƌĞĐĞŶƚ�K����E���͞ High Priority Request List͟�ĂŶĚ�ŝŶ�ƚŚĞ�tW��ͲϮϲ�ƌĞƉŽƌƚ�͞ Uncertainty and 

ƚĂƌŐĞƚ�ĂĐĐƵƌĂĐǇ�ĂƐƐĞƐƐŵĞŶƚ�ĨŽƌ�ŝŶŶŽǀĂƟǀĞ�ƐǇƐƚĞŵƐ�ƵƐŝŶŐ�ƌĞĐĞŶƚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͘͟ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �Ă�ŶĞǁ�ƐĞƌŝĞƐ�ŽĨ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶƐ�ŚĂƐ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�ũŽŝŶƚůǇ�ďǇ�ƚŚĞ��ƵƌŽƉĞĂŶ�;:�&&Ϳ�ĂŶĚ�hŶŝƚĞĚ�̂ ƚĂƚĞƐ�;�E�&Ϳ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŐĞŶĐŝĞƐ͘�
For the case of 242WƵ͕�ƚŚĞƌĞ�ĂƌĞ�ŽŶůǇ�ƚǁŽ�dK&�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨƌŽŵ�ϭϵϳϯ�ĂŶĚ�ϭϵϳϲ�ĂǀĂŝůĂďůĞ�ĂŶĚ�ƚŚĞƌĞ�ĂƌĞ�ƐŝǌĞĂďůĞ�ĚŝīĞƌĞŶĐĞƐ�
ďĞƚǁĞĞŶ�ƚŚĞŵ͕�ǁŚŝĐŚ�ĐĂůůƐ�ĨŽƌ�Ă�ŶĞǁ�ƟŵĞͲŽĨ�ŇŝŐŚƚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ƚŚĞ�ĮƌƐƚ�ŝŶ�ϰϬ�ǇĞĂƌƐ͘
/Ŷ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�:'h�DĂŝŶǌ�ĂŶĚ�,���ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ �ǁĞ�ŚĂǀĞ�ƉƌŽĚƵĐĞĚ�Ă�ƐĂŵƉůĞ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�Ă�ƐƚĂĐŬ�ŽĨ�ƐĞǀĞŶ�ƌĞůĂƟǀĞ-
ůǇ�ƚŚŝĐŬ�ƚĂƌŐĞƚƐ�;Εϭ�ŵŐͬĐŵϮͿ�ŵĂŬŝŶŐ�Ă�ƚŽƚĂů�ŽĨ�ϭϬϴ�ŵŐ�ŽĨ�242PuO2�ĚĞƉŽƐŝƚĞĚ�;ǀŝĂ�ŵŽůĞĐƵůĂƌ�ƉůĂƟŶŐͿ�ĂƐ�Ă�ĐŝƌĐƵůĂƌ�ƐĂŵƉůĞ�ϰϱ�ŵŵ�
ŝŶ�ĚŝĂŵĞƚĞƌ�ƐƉŽƚ͘�/Ŷ�ƚŚĞ�ƐƵŵŵĞƌ�ŽĨ�ϮϬϭϱ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�ŶͺdK&Ͳ��Zϭ�;ϭϴϱ�ŵ�ŇŝŐŚƚ�
path) beam line at CERN using a set of four C6D6�ĚĞƚĞĐƚŽƌƐ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�dŽƚĂů��ŶĞƌŐǇ��ĞƚĞĐƟŽŶ�ƚĞĐŚŶŝƋƵĞ͘�dŚĞ�ĚĂƚĂ�ƌĞĚƵĐƟŽŶ�
ƉƌŽĐĞƐƐ�ĂŶĚ�ƚŚĞ�ĮŶĂů�ĐĂƉƚƵƌĞ�ǇŝĞůĚ�ĨŽƌ�ƚŚŝƐ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ůŝŵŝƚĂƟŽŶƐ�ĂŶĚ�ƵŶĐĞƌ-
ƚĂŝŶƟĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƐƚĂƟƐƟĐƐ͕�ďĂĐŬŐƌŽƵŶĚ�ƐƵďƚƌĂĐƟŽŶ͕�ŶŽƌŵĂůŝǌĂƟŽŶ�ĂŶĚ�ŽƚŚĞƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞīĞĐƚƐ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͕�ƚĂŬŝŶŐ�
ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĂƚ�ƚŚĞ�ĂŝŵĞĚ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƌĂŶŐĞƐ�ďĞƚǁĞĞŶ�ϳй�ĂŶĚ�ϭϮй�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘

S033 Experimental verification of neutron capture cross section of 237Np in variable neutron 
field at KURRI-LINAC
dĂŬĂŬĂƐŚŝ�z͘ �ϭ͕�,Žƌŝ�:͘�ϭ͕�^ĂŶŽ�d͘ �ϭ͕�zĂƐŚŝŵĂ�,͘�ϭ͕�EĂŬĂŵƵƌĂ�^͘�Ϯ͕�,ĂƌĂĚĂ�,͘�Ϯ
ϭ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕��ƐĂƐŚŝƌŽͲEŝƐŚŝ͕�KƐĂŬĂ͕�:ĂƉĂŶ͖�Ϯ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �
Ibaraki, Japan

dŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�;D�ƐͿ�ĂŶĚ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;>>&WƐͿ͕�ƚŚĞ�ƉƌŽũĞĐƚ�ĞŶƟƚůĞĚ�
ĂƐ�͞ZĞƐĞĂƌĐŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ� ĨŽƌ��ĐĐƵƌĂĐǇ� /ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�DŝŶŽƌ���ƟŶŝĚĞƐ� ;�/D��Ϳ͟�ŚĂƐ�ďĞĞŶ�
ƐƚĂƌƚĞĚ�ŝŶ�:ĂƉĂŶ�ĨƌŽŵ�KĐƚŽďĞƌ�ϮϬϭϯ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ƉƌŽƉŽƐĞĚ�ƚŚĞ�ƚŚĞƌŵĂů�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŵĞƚŚŽĚƐ�ƵƐŝŶŐ�
ǀĂƌŝĂďůĞ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ͕�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚŚĞ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ�Ͳ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�;<hZZ/Ͳ>/E��Ϳ͕�ĂŶĚ�
ŝŶǀĞƐƟŐĂƚĞĚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŝŶ�ƚŚĞƐĞ�ĮĞůĚƐ�ƵƐŝŶŐ�dK&�ĂŶĚ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚƐ͘
/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ƚŚĞ�ǀĂƌŝĂďůĞ�ŶĞƵƚƌŽŶ�ĮĞůĚ�ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ƌĂƚĞ�ŽĨ�D�Ɛ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ǁŝƚŚ�ƚŚĞ�
ŵŽĚĞƌĂƚŽƌ�ĂĐƟǀĂƚĞĚ�ďŽƌŝĐͲĂĐŝĚ�ƐŽůƵƟŽŶ�Ăƚ�<hZZ/Ͳ>/E��͘�dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ƌĂƚĞ�ŽĨ�237Np was car-
ƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚĞ�ǀĂƌŝĂďůĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĮĞůĚ͘�dŚĞ�ϯ�ĐĂƐĞƐ�ŽĨ�ďŽƌŝĐͲĂĐŝĚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ƚŚĞ�ůŝŐŚƚ�ǁĂƚĞƌ�ŵŽĚĞƌĂƚŽƌ͕ �ŶĂŵĞůǇ�Ϭ͕�
ϴϱϬ�ĂŶĚ�ϮϳϰϬ�ƉƉŵ͕�ǁĞƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͘��Ɛ�Ă�ƌĞƐƵůƚ͕�ƚŚĞ�ƌĞĂĐƟŽŶ�ƌĂƚĞ�ŽĨ�EƉ237�ǁĂƐ�Ϯ͘ϳϴ�ǆ�ϭϬ3�΀ͬƐ΁�ǁŝƚŚŝŶ�Ϯй�ƐƚĂƟƐƟĐĂů�
ĞƌƌŽƌ�ŝŶ�ƚŚĞ�ĐŽŶĚŝƟŽŶ�ŽĨ�ϴϱϬ�ƉƉŵ�ďŽƌŝĐͲĂĐŝĚ�ĐŽŶĐĞŶƚƌĂƟŽŶ͘�/Ŷ�ƚŚĞ�ĐŽŶĨĞƌĞŶĐĞ͕�ƚŚĞ�ĚĞƚĂŝů�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁŝůů�ďĞ�ƌĞƉŽƌƚĞĚ͘
Present study includes the result of “Research and Development for accuracy improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�
ŽĨ�:ĂƉĂŶ�;D�ydͿ͘
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I034 Research and development for accuracy improvement of neutron nuclear data on minor 
actinides
,ĂƌĂĚĂ�,͘�ϭ͕�/ǁĂŵŽƚŽ�K͘�ϭ͕�/ǁĂŵŽƚŽ�E͘�ϭ͕�<ŝŵƵƌĂ��͘�ϭ͕�dĞƌĂĚĂ�<͘�ϭ͕�EĂŬĂŽ�d͘ �ϭ͕�EĂŬĂŵƵƌĂ�^͘�ϭ͕�DŝǌƵǇĂŵĂ�<͘�ϭ͕�
/ŐĂƐŚŝƌĂ�D͘�Ϯ͕�<ĂƚĂďƵĐŚŝ�d͘ �Ϯ͕�^ĂŶŽ�d͘ �ϯ͕�^ŚŝďĂŚĂƌĂ�z͘ �ϯ�Ğƚ�Ăů͘
ϭ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͕ �/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�Ϯ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�
dĞĐŚŶŽůŽŐǇ͕ �ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ͕�:ĂƉĂŶ͖�ϯ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ͕ �ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�
/ŶƐƟƚƵƚĞ͕�KƐĂŬĂ͕�:ĂƉĂŶ

��ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽũĞĐƚ�ĞŶƟƚůĞĚ�ĂƐ�͞ZĞƐĞĂƌĐŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ��ĐĐƵƌĂĐǇ�/ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�DŝŶŽƌ�
��ƟŶŝĚĞƐ�;�/D��Ϳ͟�ŝƐ�ďĞŝŶŐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�:ĂƉĂŶ͘��dŚĞ�ŽďũĞĐƟǀĞ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ŝƐ�ƚŽ�ŝŵƉƌŽǀĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ĨŽƌ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ��ĂŶĚ�ƐŽŵĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ͕�ǁŚŝĐŚ�ŝƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ĚĞǀĞůŽƉŝŶŐ�ŝŶŶŽǀĂƟǀĞ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵ�ƚƌĂŶƐŵƵƟŶŐ�ƚŚĞƐĞ�
ŶƵĐůĞŝ͘�dŚĞ��/D���ƉƌŽũĞĐƚ�ƚĞĂŵ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�ƌĞƐĞĂƌĐŚĞƌƐ�ŝŶ�ĨŽƵƌ�ĚŝīĞƌĞŶƚ�ĮĞůĚƐ͗�ĚŝīĞƌĞŶƟĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ŝŶ-
ƚĞŐƌĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ŶƵĐůĞĂƌ�ĐŚĞŵŝƐƚƌǇ͕ �ĂŶĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ͘���Ǉ�ŝŶƚĞŐƌĂƟŶŐ�Ăůů�ŽĨ�ƚŚĞ�ĨŽƌĞĨƌŽŶƚ�ŬŶŽǁůĞĚŐĞ�
ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�ƚĞĐŚŶŝƋƵĞƐ�ŝŶ�ƚŚĞƐĞ�ĮĞůĚƐ͕�ƚŚĞ�ƚĞĂŵ�ĂŝŵƐ�Ăƚ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�ĚĂƚĂ͘

&ŽůůŽǁŝŶŐ�ƌĞƐĞĂƌĐŚ�ŝƚĞŵƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĂĐŚŝĞǀĞ�ƚŚĞ�ŽďũĞĐƟǀĞ͗�
ϭͿ�DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ďǇ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚƐ
ϮͿ�,ŝŐŚͲƉƌĞĐŝƐŝŽŶ�ƋƵĂŶƟĮĐĂƟŽŶƐ�ŽĨ�ƐŚŝĞůĚĞĚ�ƐĂŵƉůĞ�ĂŵŽƵŶƚƐ�ƵƐĞĚ�ĨŽƌ�dK&�ŵĞĂƐƵƌĞŵĞŶƚ
ϯͿ�ZĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌ�ĚĞƚĞƌŵŝŶĂƟŽŶƐ�Ăƚ�:ͲW�Z�ͬ�EEZ/�ĂŶĚ�<hZZ/ͬ>/E��
ϰͿ��ǆƚĞŶƐŝŽŶ�ŽĨ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƚŽ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ�Ăƚ�:ͲW�Z�ͬ�EEZ/
ϱͿ�,ŝŐŚ�ƋƵĂůŝƚǇ�ĞǀĂůƵĂƟŽŶ�ďĂƐĞĚ�ŽŶ�ŝƚĞƌĂƟǀĞ�ĐŽŵŵƵŶŝĐĂƟŽŶ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĞƌƐ�
dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ŽƵƚůŝŶĞ�ŽĨ�ƚŚĞ�ĂĐŚŝĞǀĞŵĞŶƚƐ͕�ĂŶĚ�ŝŶĚŝǀŝĚƵĂů�ƌĞƐƵůƚƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ďǇ�ŽƚŚĞƌ�ĐŽŶƚƌŝďƵƟŽŶƐ͘
Present study includes the result of “Research and Development for accuracy improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�
ŽĨ�:ĂƉĂŶ�;D�ydͿ͘

R035 Absolute measurement of the 242Pu neutron-capture cross section
�ƵĐŬŶĞƌ�DY͘�ϭ͕�tƵ��z͘ �ϭ͕�,ĞŶĚĞƌƐŽŶ�Z�͘�ϭ͕��ƵĐŚĞƌ��͘�ϭ͕��ŚǇǌŚ��͘�Ϯ͕��ƌĞĚĞǁĞŐ�d�͘ϯ͕��ĂƌĂŵƐĂŝ��͘ϯ͕��ŽƵƚƵƌĞ��͘ϯ͕�
:ĂŶĚĞů�D͘ϯ͕�DŽƐďǇ�^͘ϯ͕�K͛�ŽŶŶĞůů�:D͘ϯ͕�hůůŵĂŶŶ�:>͘ϯ
ϭ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ���͕�h^�͖�Ϯ�EŽƌƚŚ��ĂƌŽůŝŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �ZĂůĞŝŐŚ͕�h^�͖�
ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

WƌĞĐŝƐŝŽŶ�;Ŷ͕ĨͿ͕�;Ŷ͕ɶͿ͕�ĂŶĚ�;Ŷ͕ϮŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƚŚĞ�ŶĞƚǁŽƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƌĂĚŝŽĐŚĞŵŝĐĂů�ĚŝĂŐŶŽƐƟĐ�ĐŚĂŝŶ�
ĨŽƌ�ƚŚĞ�h͘^͘��K� Ɛ͛�^ƚŽĐŬƉŝůĞ�^ƚĞǁĂƌĚƐŚŝƉ�WƌŽŐƌĂŵ͘��dŚĞ�242WƵ;Ŷ͕Ϳ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ƌĞůĞǀĂŶƚ�ƚŽ�ƚŚĞ�ŶĞƚǁŽƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�WƵ�ĂŶĚ�
�ŵ͘���ĚĚŝƟŽŶĂůůǇ͕ �ŶĞǁ�ƌĞĂĐƚŽƌ�ĐŽŶĐĞƉƚƐ�ŚĂǀĞ�ĐĂƚĂůǇǌĞĚ�ĐŽŶƐŝĚĞƌĂďůĞ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŝŵƉƌŽǀĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ĨŽƌ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ŬĞǇ�ĂĐƟŶŝĚĞƐ͘�dŽ�ĚĂƚĞ͕�ůŝƩůĞ�Žƌ�ŶŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŚĂƐ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ŽŶ�242WƵ;Ŷ͕ɶͿ�ĨŽƌ�ŝŶ-
ĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ďĞůŽǁ�ϱϬ�ŬĞs͘ ���ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�242WƵ;Ŷ͕ɶͿ�ƌĞĂĐƟŽŶ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ���E���ƚŽŐĞƚŚĞƌ�
ǁŝƚŚ�ĂŶ�ŝŵƉƌŽǀĞĚ�WW���ĨŽƌ�ĮƐƐŝŽŶͲĨƌĂŐŵĞŶƚ�ĚĞƚĞĐƟŽŶ�Ăƚ�>�E^���ĚƵƌŝŶŐ�&zϭϰ͘��dŚĞ�ƌĞůĂƟǀĞ�ƐĐĂůĞ�ŽĨ�ƚŚĞ�242WƵ;Ŷ͕ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ƐƉĂŶƐ�ĨŽƵƌ�ŽƌĚĞƌƐ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĨƌŽŵ�ƚŚĞƌŵĂů�ƚŽ�у�ϯϬ�ŬĞs͘ ��dŚĞ�ĂďƐŽůƵƚĞ�ƐĐĂůĞ�ŽĨ�ƚŚĞ�242WƵ;Ŷ͕ɶͿ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ƐĞƚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�239Pu(n,f) resonance at 7.8 eV; the target was spiked with 239Pu for this measure-
ment. Latest results to be reported. 
dŚŝƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�h^��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ďǇ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�^ĞĐƵ-
ƌŝƚǇ͕ �>>��ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϳE�Ϯϳϯϰϰ�ĂŶĚ�ďǇ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�^ĞĐƵƌŝƚǇ͕ �>>��ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϲE�Ϯϱϯϵϲ͘�
�ĚĚŝƟŽŶĂů�ĨƵŶĚŝŶŐ�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�h͘^͘��K�ͬEE^��KĸĐĞ�ŽĨ��ĞĨĞŶƐĞ�EƵĐůĞĂƌ�EŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ZĞƐĞĂƌĐŚ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ͘�
dŚĞ�ŝƐŽƚŽƉĞƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͘�
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R036 Measurement of the Am241 neutron capture cross section at the n_TOF facility at CERN
DĞŶĚŽǌĂ��͘�ϭ͕��ĂŶŽͲKƩ��͘�ϭ͕�'ƵĞƌƌĞƌŽ��͘�Ϯ͕�ƚŚĞ�ŶͺdK&�ĐŽůůĂďŽƌĂƟŽŶ�ϯ
ϭ��/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶ͖�Ϯ�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĞǀŝůůĂ͕�^ĞǀŝůůĂ͕�^ƉĂŝŶ͖��ϯ���ZE͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ

EĞǁ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ƌĞĐĞŶƚůǇ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶ-
ƟĞƐ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͕�ǁŚŝĐŚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ͕ �ĨŽƌ�ĚĞƚĞƌŵŝŶŝŶŐ�
ƚŚĞŝƌ�ƉĞƌĨŽƌŵĂŶĐĞ�ŝŶ�ƚŚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ͘
We have measured the 241�ŵ;Ŷ͕ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�ƚŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ�΀ϭ΁�ďĞƚǁĞĞŶ�Ϭ͘Ϯ�Ğs�ĂŶĚ�ϭϬ�ŬĞs�ǁŝƚŚ�Ă��Ă&2�dŽƚĂů��ďƐŽƌƉƟŽŶ�
�ĂůŽƌŝŵĞƚĞƌ�΀Ϯ΁͕�ĂŶĚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ĐŽŶĐůƵĚĞĚ͘�KƵƌ�ƌĞƐƵůƚƐ�ĂƌĞ�ŝŶ�ƌĞĂƐŽŶĂďůĞ�ĂŐƌĞĞŵĞŶƚ�
ďĞůŽǁ�ϮϬ�Ğs�ǁŝƚŚ�ƚŚĞ�ŽŶĞƐ�ƉƵďůŝƐŚĞĚ�ďǇ��͘�>ĂŵƉŽƵĚŝƐ�Ğƚ�Ăů͘�΀ϯ΁�ŝŶ�ϮϬϭϯ͕�ǁŚŽ�ƌĞƉŽƌƚĞĚ�Ă�ϮϮ�й�ůĂƌŐĞƌ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƵƉ�
ƚŽ�ϭϭϬ�Ğs�ĐŽŵƉĂƌĞĚ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ƉƵďůŝƐŚĞĚ�ďĞĨŽƌĞ͘�KƵƌ�ƌĞƐƵůƚƐ�ĂůƐŽ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ƚŚĞ�241�ŵ;Ŷ͕ɶͿ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ŝƐ�ƵŶĚĞƌĞƐƟŵĂƚĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ�ďĞƚǁĞĞŶ�ϮϬ�Ğs�ĂŶĚ�Ϯ�ŬĞs�ďǇ�Ϯϱй͕�ŽŶ�ĂǀĞƌĂŐĞ͕�ĂŶĚ�ƵƉ�ƚŽ�ϰϱй�ĨŽƌ�
ĐĞƌƚĂŝŶ�ĞǀĂůƵĂƟŽŶƐ�ĂŶĚ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ͘

΀ϭ΁��͘�'ƵĞƌƌĞƌŽ�Ğƚ�Ăů͕͘��Ƶƌ͘ �WŚǇƐ͘�:͘���ϰϴ͕�Ϯϵ�;ϮϬϭϮͿ͖͘�΀Ϯ΁��͘�'ƵĞƌƌĞƌŽ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌ͘ �DĞƚŚ͘���ϲϬϴ͕�ϰϮϰ�;ϮϬϬϵͿ͖͘�΀ϯ΁��͘�>ĂŵƉŽƵĚŝƐ�
et al., Eur. Phys. J. Plus 128, 86 (2013).

R037 Measurements of neutron capture cross sections for 238U at GELINA
<ŝŵ�,/͘�ϭ͕Ϯ͕�>ĞĞ�z͘ͲK͘�ϭ͕�<ŝŵ�'͘�Ϯ͕�>ĂŵƉŽƵĚŝƐ��͘�ϯ͕��ĞĐŬĞƌ��͘�ϰ͕�<ŽƉĞĐŬǇ�^͘�ϰ͕�DŽĞŶƐ��͕͘�WĂƌĂĚĞůĂ��͘�ϰ͕�
^ĐŚŚŝůůĞďĞĞĐŬǆ��W͘ �ϰ
ϭ�<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ĂĞũĞŽŶ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�Ϯ�<ǇƵŶŐƉŽŽŬ�
EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕��ĂĞŐƵ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϯ����Ͳ^ĂĐůĂǇ͕ �/ƌĨƵͬ^WŚE͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�
&ƌĂŶĐĞ͖�ϰ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�
'ĞĞů͕��ĞůŐŝƵŵ

DĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�'�>/E��ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�238h;Ŷ͕ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ƌĞƐŽ-
ŶĂŶĐĞ�ƌĞŐŝŽŶ�ďĞůŽǁ�ϭ͘Ϯ�ŬĞs�ĂŶĚ�ďĞƚǁĞĞŶ�ϯ͘ϱ�ŬĞs�ĂŶĚ�ϵϬ�ŬĞs͘ ��ǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�Ă�ϭϮ͘ϱ�ĂŶĚ�ϲϬ�ŵ�ŵĞĂƐƵƌĞŵĞŶƚ�
ƐƚĂƟŽŶ͘�dŚĞ�ƚŽƚĂů�ĞŶĞƌŐǇ�ĚĞƚĞĐƟŽŶ�ƉƌŝŶĐŝƉůĞ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ƉƵůƐĞ�ŚĞŝŐŚƚ�ǁĞŝŐŚƟŶŐ�ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ĂƉƉůŝĞĚ�ƵƐŝŶŐ��6D6 
ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌƐ�ĂƐ�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�ĚĞƚĞĐƚŽƌƐ͘�dŚĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ĂŶ�ŝŽŶŝǌĂ-
ƟŽŶ�ĐŚĂŵďĞƌ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�10�;Ŷ͕ɲͿ�ƌĞĂĐƟŽŶ͘�dŚĞ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ŶŽƌŵĂůŝǌĞĚ�ƚŽ�ƚŚĞ�ŝƐŽůĂƚĞĚ�ĂŶĚ�ƐĂƚƵƌĂƚĞĚ�238U resonance at 
ϲ͘ϲϳ�Ğs͘ �^ƉĞĐŝĂů�ƉƌŽĐĞĚƵƌĞƐ�ŚĂǀĞ�ďĞĞŶ�ĂƉƉůŝĞĚ�ƚŽ�ƌĞĚƵĐĞ�ďŝĂƐ�ĞīĞĐƚƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ǁĞŝŐŚƟŶŐ�ĨƵŶĐƟŽŶ͕�ŶŽƌŵĂůŝǌĂƟŽŶ͕�ĚĞĂĚ�ƟŵĞ�
ĂŶĚ�ďĂĐŬŐƌŽƵŶĚ�ĐŽƌƌĞĐƟŽŶƐ͘�dŚĞ�ƚŽƚĂů�ƵŶĐĞƌƚĂŝŶƚǇ�ĚƵĞ�ƚŽ�ŶŽƌŵĂůŝǌĂƟŽŶ͕�ŶĞƵƚƌŽŶ�ŇƵǆ�ĂŶĚ�ǁĞŝŐŚƟŶŐ�ĨƵŶĐƟŽŶ�ŝƐ�ĂďŽƵƚ�ϭ͘ϱй͘�dŚĞ�
ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƌĞƐŽŶĂŶĐĞƐ�ďĞůŽǁ�ϱϬϬ�Ğs�ĂƌĞ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚŽƐĞ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ��Ğƌ-
ƌŝĞŶ�Ğƚ�Ăů͕͘�ǁŚŝĐŚ�ŚĂǀĞ�ďĞĞŶ�ĂĚŽƉƚĞĚ�ŝŶ�ƚŚĞ�ŵĂŝŶ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘��ǀĞƌĂŐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ǁĞƌĞ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĐĂƉƚƵƌĞ�ǇŝĞůĚ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ďĞƚǁĞĞŶ�ϯ͘ϱ�ŬĞs�ĂŶĚ�ϵϬ�ŬĞs͘ �dŚĞ�ĚĂƚĂ�ĂƌĞ�ŝŶ�ǀĞƌǇ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ĂŶ�ĞǀĂůƵĂƚĞĚ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�Ă�ůĞĂƐƚ�ƐƋƵĂƌĞƐ�Įƚ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ƉƌŝŽƌ�ƚŽ�ƚŚŝƐ�ǁŽƌŬ͘
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I038 Radiative capture reactions for the p process
,ĂƌŝƐƐŽƉƵůŽƐ�^͘�ϭ͕��ĞŵĞƚƌŝŽƵ�W͘ �Ϯ͕�&ŽƚĞŝŶŽƵ�s͘ �ϭ͕�WƌŽǀĂƚĂƐ�'͘�ϭ͕��ǆŝŽƟƐ�D͘�ϭ͕�>ĂŐŽǇĂŶŶŝƐ��͘�ϭ͕��ĞĐŬĞƌ�,͘t͘�ϯ͕�
Rogalla D. 3
ϭ�dĂŶĚĞŵ��ĐĐĞůĞƌĂƚŽƌ�>ĂďŽƌĂƚŽƌǇ͕ �/ŶƐƚ͘�ŽĨ�EƵĐůĞĂƌ�ĂŶĚ�WĂƌƟĐůĞ�WŚǇƐŝĐƐ͕�E�^Z�͞�ĞŵŽŬƌŝƚŽƐ͕͟ ��ŐŚŝĂ�WĂƌĂƐŬĞǀŝ͕�
�ƚŚĞŶƐ͕�'ƌĞĞĐĞ͖�Ϯ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ��d>ͬZh�/KE͕�
ZƵŚƌͲhŶŝǀĞƌƐŝƚǇ��ŽĐŚƵŵ͕��ŽĐŚƵŵ͕�'ĞƌŵĂŶǇ

dŚĞ�Ɖ�ƉƌŽĐĞƐƐ�ŽĨ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ�ŝƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƐƚĂďůĞ�ŶĞƵƚƌŽŶͲĚĞĮĐŝĞŶƚ�ŶƵĐůĞŝ�ŚĞĂǀŝĞƌ�ƚŚĂŶ�ŝƌŽŶ�Žď-
ƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ƐŽůĂƌ�ƐǇƐƚĞŵ͘�dŚĞ�ŵŽƐƚ�ĨĂǀŽƵƌĞĚ�ƐĐĞŶĂƌŝŽƐ�ƉƌŽƉŽƐĞĚ�ĨŽƌ�ƚŚĞ�Ɖ�ƉƌŽĐĞƐƐ�ŝŶǀŽůǀĞ�ƚŚĞ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ
ƚŚƌŽƵŐŚ�Ă�ƐĞƌŝĞƐ�ŽĨ�;ɶ͕ŶͿ͕�;ɶ͕ƉͿ͕�ĂŶĚ�;ɶ͕ɲͿ�ƌĞĂĐƟŽŶƐ�ŽĨ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĂŶĚ�ŚĞĂǀǇ�ĞůĞŵĞŶƚƐ�Ăƚ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞƐ�;Ϯʹϯ�ďŝůůŝŽŶ�ĚĞŐƌĞĞƐ�
<ĞůǀŝŶͿ�ƚŚĂƚ�ĐĂŶ�ďĞ�ĂĐŚŝĞǀĞĚ�ŽŶůǇ�ĚƵƌŝŶŐ�ƚŚĞ�ĞǆƉůŽƐŝǀĞ�ďƵƌŶŝŶŐ�ƉŚĂƐĞƐ�ŽĨ�ŵĂƐƐŝǀĞ�ƐƚĂƌƐ͘�dŚĞ�ƌĞůĞǀĂŶƚ�ĂďƵŶĚĂŶĐĞ�ĐĂůĐƵůĂƟŽŶƐ�
ŝŶǀŽůǀĞ�ĞǆƚĞŶĚĞĚ�ŶĞƚǁŽƌŬƐ�ŽĨ�ĂďŽƵƚ�ϮϬϬϬϬ�ƌĞĂĐƟŽŶƐ�ŽŶ�ϮϬϬϬ�ŶƵĐůĞŝ͕�Ă�ǀĞƌǇ�ƐŵĂůů�ĨƌĂĐƟŽŶ�ŽĨ�ǁŚŝĐŚ�ĐĂŶ�Žƌ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�
ŝŶ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ͘��Ɛ�Ă�ƌĞƐƵůƚ͕�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ƌĞůǇ�ůĂƌŐĞůǇ�ŽŶ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů�ǁŚŝĐŚ�ŚĂǀĞ�ƐŚŽǁŶ�ƚŽ�ĚĞƉĞŶĚ�
ƐƚƌŽŶŐůǇ�ŽŶ�ƚŚĞ�ɲͲŶƵĐůĞƵƐ�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů�;ɲͲKDWͿ͘
�ŽŶƐŝĚĞƌĂďůĞ�ĞīŽƌƚ�ŚĂƐ�ďĞĞŶ�ĚĞǀŽƚĞĚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ƚŽ�ŝŵƉƌŽǀĞ�ŽƵƌ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�ŽĨ�ƚŚĞ�ɲͲŶƵĐůĞƵƐ�KDW�Ăƚ�ůŽǁ�
ĞŶĞƌŐŝĞƐ�ƌĞůĞǀĂŶƚ�ƚŽ�ĞǆƉůŽƐŝǀĞ�ƐƚĞůůĂƌ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�ZĞĐĞŶƚůǇ͕ �ƚŚĞ�ƐŽͲĐĂůůĞĚ�ϰʋ�ɶͲƐƵŵŵŝŶŐ�ŵĞƚŚŽĚ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƚŚĞ�ŐƌŽƵƉƐ�
ŽĨ�͞�ĞŵŽŬƌŝƚŽƐ͟�ĂŶĚ��ŽĐŚƵŵ�ƚŚĂƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƵƐĞ�ŽĨ�Ă�ůĂƌŐĞ�ǀŽůƵŵĞ�EĂ/;důͿ�ĚĞƚĞĐƚŽƌ�ĐŽǀĞƌŝŶŐ�Ă�ƐŽůŝĚ�ĂŶŐůĞ�ŽĨ�ĂůŵŽƐƚ�ϰʋ�ĨŽƌ
ƉŚŽƚŽŶƐ�ĞŵŝƩĞĚ�ďǇ�Ă�ƚĂƌŐĞƚ�ƉůĂĐĞĚ�Ăƚ�ŝƚƐ�ĐĞŶƚĞƌ͘ �hƐŝŶŐ�ƚŚŝƐ�ŶĞǁ�ŵĞƚŚŽĚ͕�ĂŶŐůĞ�ŝŶƚĞŐƌĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ�ϮϬ�;Ɖ͕ɶͿ�
ĂŶĚ��;ɲ͕�ɶͿ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�Ăƚ�ĞŶĞƌŐŝĞƐ�ǁĞůůͲďĞůŽǁ�ƚŚĞ��ŽƵůŽŵď�ďĂƌƌŝĞƌ͘ �dŚĞ�ƉƌĞƐĞŶƚ�ƉĂƉĞƌ�ƉƌĞƐĞŶƚƐ�Ă�ƌĞǀŝĞǁ�ŽĨ�ƌĞ-
ĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�ĚĞǀĞůŽƉŵĞŶƚƐ͘�
�ƉĂƌƚ�ĨƌŽŵ�ƚŚĞ�ɲͲĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ɲͲĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĂŶĚ�ŽƚŚĞƌ�ɲͲƌĞůĂƚĞĚ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝůů�ďĞ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƌĞĐĞŶƚ�ŐůŽďĂů�ɲ�KDW�ĂǀĂŝůĂďůĞ͘�&ŝŶĂůůǇ͕ �ƚŚĞ�ƋƵĞƐƟŽŶ�ŽĨ�ǁŚĞƚŚĞƌ�ƚŚĞƌĞ�ŝƐ�ƐƵĸĐŝĞŶƚ�
ĞǆƉĞƌŝŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�ƚŽ�ƉƵƚ�ĐŽŶƐƚƌĂŝŶƚƐ�ŽŶ�ƚŚĞ�ƚŚĞŽƌǇ�ĂŶĚ�ĚƌĂǁ�ĮŶĂů�ĐŽŶĐůƵƐŝŽŶƐ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘

R039 Reactor neutrons in nuclear astrophysics
ZĞŝĨĂƌƚŚ�Z͘�ϭ͕�'ůŽƌŝƵƐ�:͘�ϭ͕�'ƂďĞů�<͘�ϭ͕�,ĞŌƌŝĐŚ�d͘ �ϭ�:ĞŶƚƐĐŚŬĞ�D͘�Ϯ͕�:ƵƌĂĚŽ��͘�ϯ�<ćƉƉĞůĞƌ�&͘ �ϰ�<ƂƐƚĞƌ�h͘�Ϯ�>ĂŶŐĞƌ��͘�
ϭ�>ŝƚǀŝŶŽǀ�z͘ �ϱ�tĞŝŐĂŶĚ�D͕͘�ϭ
ϭ�'ŽĞƚŚĞ�hŶŝǀĞƌƐŝƚǇ�&ƌĂŶŬĨƵƌƚ͕�'ĞƌŵĂŶǇ͖�Ϯ�/>>͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϯ���E�'͕��ŽƌĚĞĂƵǆ͕�&ƌĂŶĐĞ͖�ϰ�</d͕ �<ĂƌůƐƌƵŚĞ͕�
'ĞƌŵĂŶǇ͖�ϱ�'^/͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ

dŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ�ŝŶ�ƐƚĂƌƐ�ŽĐĐƵƌƐ�ƚǇƉŝĐĂůůǇ�Ăƚ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ďĞƚǁĞĞŶ�Ŭdсϱ�ŬĞs�ĂŶĚ�ŬdсϮϬϬ�ŬĞs͘ �dŚĞ�ŶĞƵƚƌŽŶͲ
ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ŝŶ�ƌĞĂĐƚŽƌƐ�ŝƐ�ĐĞŶƚĞƌĞĚ�ĂƌŽƵŶĚ�Ϯϱ�ŵĞs͘ �dŚĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�Ϯϱ�ŵĞs�ĂƌĞ�ƚŚĞƌĞĨŽƌĞ�ƵƐƵĂůůǇ�ŶŽƚ�Ă�
ƐƚƌŽŶŐ�ĐŽŶƐƚƌĂŝŶƚ�ĨŽƌ�ƚŚĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ŬĞsͲƌĞŐŝŵĞ͘�
,ŽǁĞǀĞƌ͕ �ƚŚĞ�ŚƵŐĞ�ŶĞƵƚƌŽŶ�ŇƵǆĞƐ�ŽīĞƌ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ƵƐĞ�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌƐ�ƚŽ�ƉƌŽĚƵĐĞ�ŝƐŽƚŽƉĞƐ�ŽĨ�ŝŶƚĞƌĞƐƚ͕�ǁŚŝĐŚ�ĐĂŶ�ďĞ�
ŝŶǀĞƐƟŐĂƚĞĚ�ĂŌĞƌǁĂƌĚƐ͘��ǆĂŵƉůĞƐ�ĂƌĞ�ŚĂůĨͲůŝǀĞƐ�ŽĨ�ůŽŶŐͲůŝǀĞĚ�ŝƐŽƚŽƉĞƐ�ůŝŬĞ�129/͘�dŚŝƐ�ŝƐŽƚŽƉĞ�ŝƐ�Ă�ďƌĂŶĐŚ�ƉŽŝŶƚ�ŝŶ�ƚŚĞ�ŶƵĐůĞŽƐǇŶ-
thesis path of the stellar slow neutron capture process. Using reactors, it is possible to irradiate 128dĞ�ĂŶĚ�ŵĞĂƐƵƌĞ�ƚŚĞ�ĂĐƟǀŝƚǇ�
ƌĂƟŽ�ŽĨ�129dĞ�ƚŽ�129/͕�ǁŚŝĐŚ�ƌĞƐƵůƚƐ�ŝŶ�ĂŶ�ŝŶĚĞƉĞŶĚĞŶƚ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŚĂůĨͲůŝĨĞ�ŽĨ�129I.
�Ɛ�ĂůƌĞĂĚǇ�ĚŝƐĐƵƐƐĞĚ͕�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ŵĞƚŚŽĚ�ŽĨ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�;Ŷ͕ŐͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƌĞĂĐƚŽƌƐ�ĚŽĞƐŶ͛ƚ�ĐŽŶƐƚƌĂŝŶ�ƚŚĞ�ĂƐƚƌŽ-
ƉŚǇƐŝĐĂů�ƌĂƚĞƐ�ƐŝŐŶŝĮĐĂŶƚůǇ͘�,ŽǁĞǀĞƌ͕ �ƐŝŶĐĞ�ƚǇƉŝĐĂůůǇ�ƚŚĞ�ĚŝƌĞĐƚ�ĐĂƉƚƵƌĞ�ĐŽŵƉŽŶĞŶƚ�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ͕�ŝƚ�ĐĂŶ�ŚĞůƉ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�
ĞǆƚƌĂƉŽůĂƟŽŶ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ŬĞsͲƌĞŐŝŵĞ�ƚŽ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ŶŽƚ�ŝŶǀĞƐƟŐĂƚĞĚ�ƐŽ�ĨĂƌ͘ ��ǆĂŵƉůĞƐ�ĨŽƌ�ƐƵĐŚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�
ƚŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ŝƐŽƚŽƉĞƐ�10�Ğ͕�60Fe, and 171dŵ͘�
A direct usage of reactor neutrons in the astrophysical energy regime is only possible, if the corresponding ions are not at rest 
ŝŶ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ĨƌĂŵĞ͘�/ŽŶƐ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ďĞƚǁĞĞŶ�Ϭ͘ϭ��DĞs�ĂŶĚ�ϭϬ��DĞs�ĐĂŶ�ďĞ�ĞĸĐŝĞŶƚůǇ�ƐƚŽƌĞĚ�ŝŶ�ŝŽŶ�ƐƚŽƌĂŐĞ�ƌŝŶŐƐ͘�dŚĞ�
ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƐƵĐŚ�Ă�ƌŝŶŐ�ǁŝƚŚ�Ă�ƌĞĂĐƚŽƌ�ĐŽƵůĚ�ŽƉĞŶ�ƚŚĞ�ƉĂƚŚ�ƚŽ�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�
ƐŚŽƌƚͲůŝǀĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ŝƐŽƚŽƉĞƐ�ŝŶ�ƚŚĞ�ĂƐƚƌŽƉŚǇƐŝĐĂůůǇ�ŝŶƚĞƌĞƐƟŶŐ�ĞŶĞƌŐǇ�ƌĞŐŝŵĞ͘�dŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ǌŽŶĞ�ĐŽƵůĚ�ďĞ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĐŽƌĞ�
or long neutron guides.
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Abstracts

R040 New accurate measurements of neutron emission probabilities for relevant fission 
products
�ŐƌĂŵƵŶƚ�:͘�ϭ͕�dĂŝŶ�:>͘�ϭ͕��ůŐŽƌĂ͕��͘�ϭ͕�dŽůŽƐĂ��͘ϭ͕�Ğƚ�Ăů͕͘��ĂůǀŝŹŽ�&͘ �Ϯ͕��ŽƌƚĞƐ�'͘�Ϯ͕�ZŝĞŐŽ��͘�Ϯ͕�dĂƌŝĨĞŹŽͲ^ĂůĚŝǀŝĂ��͘�
Ϯ͕�Ğƚ�Ăů͕͘��ĂďĂůůĞƌŽͲ&ŽůĐŚ�Z͘�ϯ͕��ŝůůŵĂŶŶ�/͘�ϯ͕�DĂƌƚĂ͕�D͘�ϰ͕�ZŝŶƚĂͲ�ŶƟůĂ�^͘�ϱ͕��ƌŽŶĞŶ�d͘ ϱ͕�'ŽƌĞůŽǀ��͘�ϰ͕�Ğƚ�Ăů͘
ϭ�/ŶƐƟƚƵƚŽ�ĚĞ�&ŝƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ͕ ��^/��Ͳ�h͘�sĂůĞŶĐŝĂ͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶ͖�Ϯ�^ĞĐĐŝſ�Ě͛�ŶŐŝŶǇĞƌŝĂ�EƵĐůĞĂƌ͕ �hŶŝǀĞƌƐŝƚĂƚ�
WŽůŝƚĞĐŶŝĐĂ�ĚĞ��ĂƚĂůƵŶǇĂ͕��ĂƌĐĞůŽŶĂ͕�^ƉĂŝŶ͖�ϯ�dZ/hD&͕ �sĂŶĐŽƵǀĞƌ͕ ��ĂŶĂĚĂ͖�ϰ�'^/�,ĞůŵŚŽůƚǌǌĞŶƚƌƵŵ�Ĩƺƌ�
^ĐŚǁĞƌŝŽŶĞŶĨŽƌƐĐŚƵŶŐ͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ͖�ϱ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͕�:ǇǀćƐŬǇůć͕�
&ŝŶůĂŶĚ���;ĨŽƌ�ƚŚĞ���>�E�ĐŽůůĂďŽƌĂƟŽŶͿ

dŚĞ�ĨƌĂĐƟŽŶ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌĂŵĞƚĞƌ�ŝŶŇƵĞŶĐŝŶŐ�ƌĞĂĐƚŽƌ�ĐŽŶƚƌŽů�ĂŶĚ�ĚǇŶĂŵŝĐƐ�΀ϭ΁͘�
dŚŝƐ�ƉĂƌĂŵĞƚĞƌ�ŝƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƐƉĞĐŝĮĐ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ�;ŝŶƚĞŐƌĂů�ŵĞĂƐƵƌĞŵĞŶƚƐͿ͘�/ƚ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĂůƐŽ�
ĨƌŽŵ�ƐƵŵŵĂƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ǁŚŝĐŚ�ƌĞƋƵŝƌĞ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�Y and ௨ͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�P

n
 

ŽĨ�ŝŶĚŝǀŝĚƵĂů�ƉƌĞĐƵƌƐŽƌƐ͘�dŚĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�ůĂƩĞƌ�ŵĞƚŚŽĚ�ŝƐ�ƚŚĂƚ�ŝƚ�ĐĂŶ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ƐǇƐƚĞŵƐ�ĨŽƌ�ǁŚŝĐŚ�ŶŽ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ĞǆŝƚƐ�
;ƵŶĐŽŶǀĞŶƟŽŶĂů�ĨƵĞů�ĐŽŵƉŽƐŝƟŽŶƐͿ͘�,ŽǁĞǀĞƌ�ƐƵŵŵĂƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ĚŽ�ŶŽƚ�ĂƩĂŝŶ�ĐƵƌƌĞŶƚůǇ�ƚŚĞ�ůĞǀĞů�ŽĨ�ĂĐĐƵƌĂĐǇ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�
ƌĞƉůĂĐĞ�ƚŚĞ�ĐŽŶǀĞŶƟŽŶĂů�ŵĞƚŚŽĚ͘��ůƚŚŽƵŐŚ�ƚŚŝƐ�ŝƐ�ŵĂŝŶůǇ�ĚƵĞ�ƚŽ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ǇŝĞůĚƐ�Y, the improvement of the current 
knowledge of P

n
�ǀĂůƵĞƐ�ĨŽƌ�ƐĞůĞĐƚĞĚ�ŝƐŽƚŽƉĞƐ�ĐĂŶ�ŚĂǀĞ�ĂŶ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ͘�DŽƌĞŽǀĞƌ͕ �ĨƌŽŵ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƐƵŵŵĂ-

ƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ŝŶƚĞŐƌĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĐŽŶƐƚƌĂŝŶƚƐ�ŽŶ�ƵŶĐĞƌƚĂŝŶ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĐŽƵůĚ�ďĞ�ĞƐƚĂďůŝƐŚĞĚ͘�tĞ�ŚĂǀĞ�ƉĞƌĨŽƌŵĞĚ�Ă�
ƐĞŶƐŝƟǀŝƚǇ�ƐƚƵĚǇ�ƚŽ�ƐĞůĞĐƚ�ƉƌĞĐƵƌƐŽƌƐ�ƚŚĂƚ�ĐŽŶƚƌŝďƵƚĞ�ĂƉƉƌĞĐŝĂďůǇ�ƚŽ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ĂŶĚ�ŚĂǀĞ�Ă�ƌĞůĂƟǀĞůǇ�ƵŶĐĞƌƚĂŝŶ�
P

n
�ǀĂůƵĞ͕�ĨŽƌ�ĂŶ�ŝŵƉƌŽǀĞĚ�ŵĞĂƐƵƌĞŵĞŶƚ͘�dŚĞ�ƐĞůĞĐƟŽŶ�ǁĂƐ�ĐŽŵƉůĞƚĞĚ�ǁŝƚŚ�ŝƐŽƚŽƉĞƐ�ƚŚĂƚ�ĂƌĞ�ƌĞůĂƟǀĞůǇ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ĂƐƚƌŽƉŚǇƐŝĐĂů�

ƌͲƉƌŽĐĞƐƐ�ƉĂƚŚ͘�dŚĞ�௨-delayed neutron emission of very neutron-rich nuclei produced during the rapid neutron capture process 
ŵŽĚŝĮĞƐ�ƚŚĞ�ĮŶĂů�ĞůĞŵĞŶƚ�ĂďƵŶĚĂŶĐĞ�΀Ϯ΁͘�P

n
 values for very neutron-rich nuclei either have a direct impact on r-process calcula-

ƟŽŶƐ�Žƌ�ŚĞůƉ�ƚŽ�ŝŵƉƌŽǀĞ�ďĞƚĂͲƐƚƌĞŶŐƚŚ�ďĂƐĞĚ�P
n
�ƚŚĞŽƌĞƟĐĂů�ĞƐƟŵĂƟŽŶƐ�ĨŽƌ�ƚŚŽƐĞ�ŝƐŽƚŽƉĞƐ�ƚŚĂƚ�ĂƌĞ�ŽƵƚ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞĂĐŚ͘

dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ���>�E�ŶĞƵƚƌŽŶ�ĐŽƵŶƚĞƌ�΀ϯ΁�ƵƐŝŶŐ�ĂŶ�ŝŵƉƌŽǀĞĚ�ǀĞƌƐŝŽŶ�ǁŝƚŚ�ϰϴ�3,Ğ�ƉƌŽƉŽƌƟŽŶĂů�
ƚƵďĞƐ͕�ĂŶĚ�Ă�ŶĞǁ�ďĞƚĂ�ĚĞƚĞĐƚŽƌ�ǁŝƚŚ�Ă�ƌĞĚƵĐĞĚ�ŶŽŝƐĞ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ůĞǀĞů͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŽ�ĞŶŚĂŶĐĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ĚĂƚĂ͕�
ƌĂĚŝŽĂĐƟǀĞ�ďĞĂŵƐ�ĨŽƌ�ƚŚĞ�ŝƐŽƚŽƉĞƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ǁŝƚŚŽƵƚ�ŝƐŽďĂƌŝĐ�ĐŽŶƚĂŵŝŶĂƟŽŶ�Ăƚ�ƚŚĞ�/'/^K>�DĂƐƐ�^ĞƉĂƌĂƚŽƌ�ŽĨ�
:z&>�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ƚŚĞ�ĚŽƵďůĞ�WĞŶŶŝŶŐ�dƌĂƉ�ƐǇƐƚĞŵ�΀ϰ΁͘��ĂƚĂ�ǁĂƐ�ƚĂŬĞŶ�ĨŽƌ�Ă�ƚŽƚĂů�ŽĨ�ƚĞŶ�ŝƐŽƚŽƉĞƐ�ŽĨ�ƚŚĞ�ĞůĞŵĞŶƚƐ�z͕ �^ď͕�dĞ�ĂŶĚ�
I. Preliminary results will be presented and discussed.

΀ϭ΁��͘���ŶŐĞůŽ͕�WƌŽŐ͘�EƵĐů͘��ŶĞƌ͘ �ϰϭ�;ϮϬϬϮͿ�ϱ͖͘�΀Ϯ΁��͘��ƌĐŽŶĞƐ͕�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϴϯ�;ϮϬϭϭͿ�ϬϰϱϴϬϵ͖͘�΀ϯ΁�:͘��ŐƌĂŵƵŶƚ͕�Ğƚ�Ăů͕͘��EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚ͘�
��ϴϬϳ�;ϮϬϭϲͿ�ϲϵ͖͘�΀ϰ΁�d͘ ��ƌŽŶĞŶ͕�Ğƚ�Ăů͕͘��Ƶƌ͘ �WŚǇƐ͘�:͘���ϰϴ�;ϮϬϭϮͿ�ϰϲ

R041 Time-of-flight and activation experiments on 147Pm and 171Tm for astrophysics
Guerrero C. 1, Domingo-Pardo C. 2, Dressler R. 3, Cortés-Giraldo MA. 1, Halfon S. 4, Heinitz S. 3, Kivel N. 3, 
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dŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƐĞǀĞƌĂů�ŬĞǇ�ƵŶƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ�ĂĐƟŶŐ�ĂƐ�ďƌĂŶĐŚŝŶŐ�ƉŽŝŶƚƐ�ŝŶ�ƚŚĞ�ƐͲƉƌŽĐĞƐƐ�ĂƌĞ�ĐƌƵĐŝĂů�ĨŽƌ�
ƐƚĞůůĂƌ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ�ƐƚƵĚŝĞƐ͕�ďƵƚ�ƚŚĞǇ�ĂƌĞ�ǀĞƌǇ�ĐŚĂůůĞŶŐŝŶŐ�ƚŽ�ŵĞĂƐƵƌĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ĚŝĸĐƵůƚ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƐƵĸĐŝĞŶƚ�ƐĂŵƉůĞ�
ŵĂƚĞƌŝĂů͕�ƚŚĞ�ŚŝŐŚ�ĂĐƟǀŝƚǇ�ŽĨ�ƚŚĞ�ƌĞƐƵůƟŶŐ�ƐĂŵƉůĞƐ͕�ĂŶĚ�ƚŚĞ�ĂĐƚƵĂů�;Ŷ͕ɶͿ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ĨŽƌ�ǁŚŝĐŚ�ŚŝŐŚ�ŶĞƵƚƌŽŶ�ŇƵǆĞƐ�ĂŶĚ�ĞīĞĐ-
ƟǀĞ�ďĂĐŬŐƌŽƵŶĚ�ƌĞũĞĐƟŽŶ�ĐĂƉĂďŝůŝƟĞƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ͘
�Ɛ�ƉĂƌƚ�ŽĨ�Ă�ŶĞǁ�ƉƌŽŐƌĂŵ�ƚŽ�ŵĞĂƐƵƌĞ�ƐŽŵĞ�ŽĨ�ƚŚĞƐĞ�ŝŵƉŽƌƚĂŶƚ�ďƌĂŶĐŚŝŶŐ�ƉŽŝŶƚƐ͕�ƌĂĚŝŽĂĐƟǀĞ�ƚĂƌŐĞƚƐ�ŽĨ�147Pm and 171dŵ�ŚĂǀĞ�
ďĞĞŶ�ƉƌŽĚƵĐĞĚ�ďǇ�ŝƌƌĂĚŝĂƟŽŶ�ŽĨ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ�Ăƚ�ƚŚĞ�/>>�ŚŝŐŚ�ŇƵǆ�ƌĞĂĐƚŽƌ͘ �EĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ŽŶ�146Nd and 170Er at the reactor 
ǁĂƐ�ĨŽůůŽǁĞĚ�ďǇ�ďĞƚĂ�ĚĞĐĂǇ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƟŶŐ�ŵĂƚƌŝǆ�ǁĂƐ�ƉƵƌŝĮĞĚ�ǀŝĂ�ƌĂĚŝŽĐŚĞŵŝĐĂů�ƐĞƉĂƌĂƟŽŶ�Ăƚ�W^/͘�dŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ƚĂƌŐĞƚƐ�
ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ĨŽƌ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Ăƚ�ƚŚĞ���ZE�ŶͺdK&�ĨĂĐŝůŝƚǇ�ƵƐŝŶŐ�ƚŚĞ�ϭϵ�ĂŶĚ�ϭϴϱ�ŵ�ďĞĂŵ�ůŝŶĞƐ�ĚƵƌŝŶŐ�ϮϬϭϰ�
ĂŶĚ�ϮϬϭϱ͘�dŚĞ�ĐĂƉƚƵƌĞ�ĐĂƐĐĂĚĞƐ�ǁĞƌĞ�ĚĞƚĞĐƚĞĚ�ƵƐŝŶŐ�Ă�ƐĞƚ�ŽĨ�ĨŽƵƌ��6D6�ƐĐŝŶƟůůĂƚŽƌƐ͕�ĂůůŽǁŝŶŐ�ƚŽ�ŽďƐĞƌǀĞ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ŶĞƵƚƌŽŶ�
ĐĂƉƚƵƌĞ�ƌĞƐŽŶĂŶĐĞƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ǁŽƌŬ�ĂƌĞ�ƚŚĞ�ĮƌƐƚ�ĞǀĞƌ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
of 147Pm and 171dŵ͘
�ĐƟǀĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ƚŚĞ�ƐĂŵĞ�147Pm and 171dŵ�ƚĂƌŐĞƚƐ�ǁŝƚŚ�Ă�ŚŝŐŚͲŝŶƚĞŶƐŝƚǇ�ϯϬ�ŬĞs�ƋƵĂƐŝͲDĂǆǁĞůůŝĂŶ�ŇƵǆ�ŽĨ�ŶĞƵƚƌŽŶƐ�
ǁŝůů�ďĞ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�^�Z�&�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚŚĞ�>ŝƋƵŝĚͲ>ŝƚŚŝƵŵ�dĂƌŐĞƚ�;>ŝ>ŝdͿ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞǆƚƌĂĐƚ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�DĂǆ-
ǁĞůůŝĂŶ��ǀĞƌĂŐĞ��ƌŽƐƐ�^ĞĐƟŽŶ�;D��^Ϳ͘�dŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ�
as well.
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R042 A nuclear data approach for the Hubble Constant measurements
WƌŝƚǇĐŚĞŶŬŽ��͘
EE��͕��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�h^�

�Ŷ�ĞǆƚƌĂŽƌĚŝŶĂƌǇ�ŶƵŵďĞƌ�ŽĨ�,ƵďďůĞ�ĐŽŶƐƚĂŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĐŚĂůůĞŶŐĞƐ�ƉŚǇƐŝĐŝƐƚƐ�ǁŝƚŚ�ƐĞůĞĐƟŽŶ�ŽĨ�ƚŚĞ�ďĞƐƚ�ŶƵŵĞƌŝĐĂů�ǀĂůƵĞ͘�
dŚĞ�ƐƚĂŶĚĂƌĚ�h͘^͘�EƵĐůĞĂƌ��ĂƚĂ�WƌŽŐƌĂŵ�;h^E�WͿ�ĐŽĚĞƐ�ĂŶĚ�ƉƌŽĐĞĚƵƌĞƐ�ŚĂǀĞ�ďĞĞŶ�ĂƉƉůŝĞĚ�ƚŽ�ƌĞƐŽůǀĞ�ƚŚŝƐ�ŝƐƐƵĞ͘�dŚĞ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ĂƉƉƌŽĂĐŚ�ŚĂƐ�ƉƌŽĚƵĐĞĚ�ƚŚĞ�ŵŽƐƚ�ƉƌŽďĂďůĞ�Žƌ�ƌĞĐŽŵŵĞŶĚĞĚ�,ƵďďůĞ�ĐŽŶƐƚĂŶƚ�ǀĂůƵĞ�ŽĨ�ϲϲ͘Ϯ;ϳϳͿ�;ŬŵͬƐĞĐͿͬDƉĐ͘�dŚŝƐ�ƌĞĐŽŵ-
ŵĞŶĚĞĚ�ǀĂůƵĞ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ůĂƐƚ�Ϯϱ�ǇĞĂƌƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ŝŶĐůƵĚĞƐ�ĐŽŶƚƌŝďƵƟŽŶƐ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƌĞƐƵůƚ�ŝŵƉůŝĞƐ�;ϭϰ͘ϳϴцϭ͘ϳϮͿпϭϬ9�ǇĞĂƌƐ�ĂƐ�Ă�ƌŽƵŐŚ�ĞƐƟŵĂƚĞ�ĨŽƌ�ƚŚĞ�ĂŐĞ�ŽĨ�ƚŚĞ�hŶŝǀĞƌƐĞ͘�dŚĞ�ĐŽŵƉůĞƚĞ�ůŝƐƚ�
ŽĨ�ƌĞĐŽŵŵĞŶĚĞĚ�ƌĞƐƵůƚƐ�ŝƐ�ŐŝǀĞŶ�ĂŶĚ�ƉŽƐƐŝďůĞ�ŝŵƉůŝĐĂƟŽŶƐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ͘

S043 Neutron capture cross sections of 69,71Ga and 63,65Cu at 25 and 90 keV
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>ĞĚĞƌĞƌ��͘�ϱ͕�WůĂŐ�Z͘�ϲ͕�WůŽŵƉĞŶ��͘�ϳ͕�ZĞŝĨĂƌƚŚ�Z͘�ϭ͕�^ĐŚŵŝĚƚ�^͘�ϭ͕�^ŽŶŶĂďĞŶĚ�<͘�ϭ
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hŶŝƚĞĚ�<ŝŶŐĚŽŵ͖�ϲ�'^/�,ĞůŵŚŽůƚǌǌĞŶƚƌƵŵ�Ĩƺƌ�^ĐŚǁĞƌŝŽŶĞŶĨŽƌƐĐŚƵŶŐ͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ͖�ϳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�
ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�ĞůĞŵĞŶƚƐ�ĨƌŽŵ�ŝƌŽŶ�ƚŽ�ůĞĂĚ�ĂƌĞ�ŵĂŝŶůǇ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ƌĂƉŝĚ�;ƌͿ�ĂŶĚ�ƚŚĞ�ƐůŽǁ�;ƐͿ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƉƌŽĐĞƐƐĞƐ͘�dŚĞ�ƐͲƉƌŽĐĞƐƐ�
ƚĂŬĞƐ�ƉůĂĐĞ�ĚƵƌŝŶŐ�ƐƚĞůůĂƌ�ŚĞůŝƵŵ�ĂŶĚ�ĐĂƌďŽŶ�ďƵƌŶŝŶŐ�ƉŚĂƐĞƐ͘�dŚĞ�ƌĞĂĐƟŽŶ�ƉĂƚŚ�ĐůŽƐĞůǇ�ĨŽůůŽǁƐ�ƚŚĞ�ǀĂůůĞǇ�ŽĨ�ƐƚĂďŝůŝƚǇ�ƐŝŶĐĞ�ŶĞƵ-
ƚƌŽŶ�ĐĂƉƚƵƌĞ�ƟŵĞƐ�ŽĨ�ƚǇƉŝĐĂůůǇ�ƚĞŶ�ǇĞĂƌƐ�ĂƌĞ�ŵƵĐŚ�ƐůŽǁĞƌ�ƚŚĂŶ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ɴͲĚĞĐĂǇ�ƟŵĞƐ�ŽĨ�ƚŚĞ�ŝŶǀŽůǀĞĚ�ŶƵĐůĞŝ͘�dŚĞ�ŵĂŝŶ�ĂŶĚ�
ƚŚĞ�ǁĞĂŬ�ĐŽŵƉŽŶĞŶƚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ƐͲƉƌŽĐĞƐƐ͘�dŚĞ�ŵĂŝŶ�ĚŝīĞƌĞŶĐĞƐ�ĂƌĞ�ƚŚĞ�ŶĞƵƚƌŽŶͲƚŽͲƐĞĞĚ�ƌĂƟŽ͕�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ͕�ĂƐ�ǁĞůů�
ĂƐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞŶƐŝƟĞƐ͘�

dŚĞ�ǁĞĂŬ�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ƐͲƉƌŽĐĞƐƐ�ƚĂŬĞƐ�ƉůĂĐĞ�ŝŶ�ŵĂƐƐŝǀĞ�ƐƚĂƌƐ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ�ĞŝŐŚƚ�ƐŽůĂƌ�ŵĂƐƐĞƐ�ĚƵƌŝŶŐ�ĐŽŶǀĞĐƟǀĞ�ŚĞůŝƵŵ�
ďƵƌŶŝŶŐ�Ăƚ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ŽĨ�ĂďŽƵƚ�ϯϬ�ŬĞs�ĂŶĚ�ĚƵƌŝŶŐ�ĐŽŶǀĞĐƟǀĞ�ƐŚĞůů�ĐĂƌďŽŶ�ďƵƌŶŝŶŐ�Ăƚ�ĂďŽƵƚ�ϵϬ�ŬĞs͘ ��/ƚ�ƉƌŽĚƵĐĞƐ�ŵŽƐƚ�ŽĨ�ƚŚĞ�
ŝƐŽƚŽƉĞƐ�ďĞƚǁĞĞŶ�ŝƌŽŶ�ĂŶĚ�ƐƚƌŽŶƟƵŵ�ĚƵĞ�ƚŽ�ƚŚĞ�ĐŽŵƉĂƌĂďůǇ�ůŽǁ�ƟŵĞͲŝŶƚĞŐƌĂƚĞĚ�ŶĞƵƚƌŽŶ�ŇƵǆ͘�dŚĞ�ŇƵǆ�ŝƐ�ƚŽŽ�ůŽǁ�ƚŽ�ĂĐŚŝĞǀĞ�
ƌĞĂĐƟŽŶ�ŇŽǁ�ĞƋƵŝůŝďƌŝƵŵ͘�dŚĞƌĞĨŽƌĞ͕�Ă�ƉĂƌƟĐƵůĂƌ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŶŽƚ�ŽŶůǇ�ĚĞƚĞƌŵŝŶĞƐ�ƚŚĞ�ĂďƵŶĚĂŶĐĞ�ŽĨ�ƚŚĞ�ƌĞ-
ƐƉĞĐƟǀĞ�ŝƐŽƚŽƉĞ͕�ďƵƚ�ĂīĞĐƚƐ�ƚŚĞ�ĂďƵŶĚĂŶĐĞƐ�ŽĨ�Ăůů�ŚĞĂǀŝĞƌ�ŝƐŽƚŽƉĞƐ�ĂƐ�ǁĞůů͘�,ĞŶĐĞ͕�DĂǆǁĞůůŝĂŶ�ĂǀĞƌĂŐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;D��^Ϳ�
for energies of 30 and 90 keV are highly desired in the mass region A=60-90.

tĞ�ŵĞĂƐƵƌĞĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�69,71Ga and ϲϯ͕ϲϱ�Ƶ�Ăƚ�Ϯϱ�ĂŶĚ�ϵϬ�ŬĞs�ďǇ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�Ăƚ�ƚŚĞ�/Ŷ-
ƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚ�;/ZDDͿ�ŝŶ�'ĞĞů͕��ĞůŐŝƵŵ͘�WƌŽƚŽŶƐ�ǁĞƌĞ�ƉƌŽǀŝĚĞĚ�ďǇ�ĂŶ�ĞůĞĐƚƌŽƐƚĂƟĐ�sĂŶ�ĚĞ�
'ƌĂĂī�ĂĐĐĞůĞƌĂƚŽƌ�ƚŽ�ƉƌŽĚƵĐĞ�ŶĞƵƚƌŽŶƐ�ǀŝĂ�ƚŚĞ�ƌĞĂĐƟŽŶ�7>ŝ;Ɖ͕ŶͿ͘�dŚĞ�ƉƌŽĚƵĐĞĚ�ĂĐƟǀŝƚǇ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ǀŝĂ�ƚŚĞ�ɶ�ĞŵŝƐƐŝŽŶ�ŽĨ�ƚŚĞ�
ƉƌŽĚƵĐƚ�ŶƵĐůĞŝ�ďǇ�ŚŝŐŚͲƉƵƌŝƚǇ�ŐĞƌŵĂŶŝƵŵ�ĚĞƚĞĐƚŽƌƐ͘�tĞ�ƉƌĞƐĞŶƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂŶĚ�ƐŚŽǁ�ƚŚĞŝƌ�ĞīĞĐƚ�ŽŶ�ƚŚĞ�ƐͲƉƌŽĐĞƐƐ�ĂďƵŶĚĂŶĐĞƐ͘�

dŚĞ�ƉƌŽũĞĐƚ�ǁĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ��&Eh��d͕ ��Z/E��͕�ƚŚĞ��ƵƌŽ'�E�^/^�ƉƌŽũĞĐƚ�D�^�,�͕�,/��ĨŽƌ�&�/Z�ĂŶĚ��D�&�;ϬϱWϭϱZ&&EϭͿ͘
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Abstracts

I044 A new model for beta-delayed neutron emission and applications to the astrophysical 
r-process of nucleosynthesis
DƵŵƉŽǁĞƌ�D͕͘�<ĂǁĂŶŽ�d͘ ͕�DŽůůĞƌ�W͘ �
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>Ăď͕�dŚĞŽƌǇ��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ͕�h^�

ȕͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�;WŶͲǀĂůƵĞƐͿ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ŝŶƉƵƚƐ�ĨŽƌ�Ă�ďƌŽĂĚ�ƌĂŶŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ĂƉƉůŝĐĂƟŽŶƐ͘�
We present a new model of ȕͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ǁŚŝĐŚ�ĐŽŵďŝŶĞƐ�YZW��ĂŶĚ�ƐƚĂƟƐƟĐĂů�ĚĞĐĂǇ�ĐĂůĐƵůĂƟŽŶƐ͘�dŚŝƐ�ĂƉƉƌŽĂĐŚ�
ƵƐĞƐ�ŵŝĐƌŽƐĐŽƉŝĐ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ǁŚŝĐŚ�ƐƚĂƌƚƐ�ǁŝƚŚ�'ĂŵŽǁͲdĞůůĞƌ�ƐƚƌĞŶŐƚŚ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ƚŚĞ�ĚĂƵŐŚƚĞƌ�ŶƵĐůĞƵƐ͕�
ĂŶĚ�ƚŚĞŶ�ĨŽůůŽǁƐ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ĚĞĐĂǇ�ƵŶƟů�ƚŚĞ�ŝŶŝƟĂů�ĂǀĂŝůĂďůĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŝƐ�ĞǆŚĂƵƐƚĞĚ͘��ǆƉůŝĐŝƚůǇ�ŝŶĐůƵĚĞĚ�Ăƚ�ĞĂĐŚ�ŶĞƵ-
tron emission stage is ȖͲƌĂǇ�ĐŽŵƉĞƟƟŽŶ͘�KŶĞ�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚŝƐ�ĨŽƌŵĂůŝƐŵ�ŝƐ�Ă�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ŵŽƌĞ�ŶĞƵƚƌŽŶƐ�ŽŶ�ĂǀĞƌĂŐĞ�ďĞŝŶŐ�
ĞŵŝƩĞĚ�ĂŌĞƌ�ȕͲĚĞĐĂǇ�ĨŽƌ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ� ƚŽǁĂƌĚƐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚƌŝƉůŝŶĞ͘�dŚĞ�ĨƌĂŵĞǁŽƌŬ�ƉƌĞƐĞŶƚĞĚ�ŚĞƌĞ�ĂůƐŽ�ĞŶĂďůĞƐ�ƵƐ�
ƚŽ�ĞǆƚĞŶĚ�ŽƵƌ�ĐĂůĐƵůĂƟŽŶƐ�ƚŽ�ȕͲĚĞůĂǇĞĚ�ĮƐƐŝŽŶ�ĂŶĚ�ƉƌĞͲƐĐŝƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ͘�tĞ�ƐŚŽǁ�ƚŚĂƚ�ůĂƌŐĞƌ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�
new ȕͲĚĞůĂǇĞĚ�ĮƐƐŝŽŶ�ƌĂƚĞƐ�ĐĂŶ�ƐƵďƐƚĂŶƟĂůůǇ�ŝŵƉĂĐƚ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ĂďƵŶĚĂŶĐĞƐ�ĨŽƌ�ƚŚĞ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƌĂƉŝĚ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�Žƌ�
r-process of nucleosynthesis. 

R045 Nuclear data from cosmological observations: neutrino energy transport and big bang 
nucleosynthesis
WĂƌŝƐ�D͘�ϭ͕�&ƵůůĞƌ�'͘�Ϯ͕�'ƌŽŚƐ��͘�ϯ͕�<ŝƐŚŝŵŽƚŽ��͘�ϰ͕�sůĂƐĞŶŬŽ��͘�ϱ
ϭ�dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�EĞǁ�DĞǆŝĐŽ͕�h^�͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�
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ŽĨ�DŝĐŚŝŐĂŶ͕��ŶŶ��ƌďŽƌ͕ �DŝĐŚŝŐĂŶ͕�h^�͖�ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ŝŽƉŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĂŶ��ŝĞŐŽ͕�^ĂŶ�
�ŝĞŐŽ͕��ĂůŝĨŽƌŶŝĂ͕�h^�͖�ϱ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EŽƌƚŚ��ĂƌŽůŝŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �ZĂůĞŝŐŚ͕�EŽƌƚŚ��ĂƌŽůŝŶĂ͕�h^�

tĞ�ŝŶƚƌŽĚƵĐĞ�Ă�ŶĞǁ�ĐŽŵƉƵƚĂƟŽŶĂů�ĐĂƉĂďŝůŝƚǇ�ƚŚĂƚ�ŵŽǀĞƐ�ƚŽǁĂƌĚ�Ă�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŶĞƵƚƌŝŶŽ�ƚƌĂŶƐƉŽƌƚ�ĂŶĚ�ŶƵĐůĞĂƌ�
ƌĞĂĐƟŽŶƐ�ĨŽƌ�ďŝŐ�ďĂŶŐ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ�;��EͿ͘�^ƵĐŚ�Ă�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚ�ĂƉƉƌŽĂĐŚ�ŝƐ�ŶĞĞĚĞĚ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ĞǆƚƌĂĐƚ�ĚĞƚĂŝůĞĚ�ŝŶĨŽƌŵĂ-
ƟŽŶ�ĂďŽƵƚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƉŚǇƐŝĐƐ�ďĞǇŽŶĚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ŵŽĚĞů�ĨƌŽŵ�WƌĞĐŝƐŝŽŶ�ĐŽƐŵŽůŽŐŝĐĂů�ŽďƐĞƌǀĂƟŽŶƐ�ŽĨ�ƉƌŝŵŽƌĚŝĂů�
ŶƵĐůŝĚĞƐ�ĂŶĚ�ƚŚĞ�ĐŽƐŵŝĐ�ŵŝĐƌŽǁĂǀĞ�ďĂĐŬŐƌŽƵŶĚ�ƌĂĚŝĂƟŽŶ͘�tĞ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ĞĂƌůǇ�ƵŶŝǀĞƌƐĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĞƉŽĐŚƐ�
ŽĨ�ǁĞĂŬ�ĚĞĐŽƵƉůŝŶŐ͕�ǁĞĂŬ�ĨƌĞĞǌĞͲŽƵƚ�ĂŶĚ�ďŝŐ�ďĂŶŐ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ� ;��EͿ�ďǇ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ĐŽƵƉůŝŶŐ�Ă� ĨƵůů� ƐƚƌŽŶŐ͕�ĞůĞĐƚƌŽ-
ŵĂŐŶĞƟĐ͕�ĂŶĚ�ǁĞĂŬ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŶĞƚǁŽƌŬ�ǁŝƚŚ�Ă�ŵƵůƟͲĞŶĞƌŐǇ�ŐƌŽƵƉ��ŽůƚǌŵĂŶŶ�ŶĞƵƚƌŝŶŽ�ĞŶĞƌŐǇ�ƚƌĂŶƐƉŽƌƚ�ƐĐŚĞŵĞ͘�dŚĞ�
ŵŽĚƵůĂƌ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ŽƵƌ�ĂƉƉƌŽĂĐŚ�ĂůůŽǁƐ�ƚŚĞ�ĚŝƐƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƌĞůĂƟǀĞ�ĐŽŶƚƌŝďƵƟŽŶƐ�ŽĨ�ĞĂĐŚ�ƉƌŽĐĞƐƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ĞǀŽůǀ-
ŝŶŐ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚŚĞ�ĞĂƌůǇ�ƵŶŝǀĞƌƐĞ͘�^ƵĐŚ�ĂŶ�ĂƉƉƌŽĂĐŚ�ĂůůŽǁƐ�Ă�ĚĞƚĂŝůĞĚ�ĂĐĐŽƵŶƟŶŐ�ŽĨ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ĂĐƟǀĞ�ŶĞƵƚƌŝŶŽ�
ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĨƵŶĐƟŽŶƐ�ĂůŽŶŐƐŝĚĞ�ĂŶĚ�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚůǇ�ǁŝƚŚ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ĞŶƚƌŽƉǇͬŚĞĂƚ�ŐĞŶĞƌĂƟŽŶ�ĂŶĚ�ŇŽǁ�
ďĞƚǁĞĞŶ�ƚŚĞ�ŶĞƵƚƌŝŶŽ�ĂŶĚ�ƉŚŽƚŽŶͬĞůĞĐƚƌŽŶͬƉŽƐŝƚƌŽŶͬďĂƌǇŽŶ�ƉůĂƐŵĂ�ĐŽŵƉŽŶĞŶƚƐ͘�KƵƌ�ĐĂůĐƵůĂƟŽŶƐ�ƌĞǀĞĂů�ŶŽŶůŝŶĞĂƌ�ĨĞĞĚďĂĐŬ�
ŝŶ�ƚŚĞ�ƟŵĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ŶĞƵƚƌŝŶŽ�ĚŝƐƚƌŝďƵƟŽŶ�ĨƵŶĐƟŽŶƐ�ĂŶĚ�ƉůĂƐŵĂ�ƚŚĞƌŵŽĚǇŶĂŵŝĐ�ĐŽŶĚŝƟŽŶƐ͘�tĞ�ĚŝƐĐƵƐƐ�ƚŚĞ�ƟŵĞ�ĚĞǀĞůŽƉ-
ŵĞŶƚ�ŽĨ�ŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂů�ĚŝƐƚŽƌƟŽŶƐ�ĂŶĚ�ĐŽŶĐŽŵŝƚĂŶƚ�ĞŶƚƌŽƉǇ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ĞǆƚƌĂĐƟŽŶ�ĨƌŽŵ�ƚŚĞ�ƉůĂƐŵĂ͘�dŚĞƐĞ�ĞīĞĐƚƐ�ƌĞƐƵůƚ�
ŝŶ�ĐŚĂŶŐĞƐ�ŝŶ�ƚŚĞ�ĐŽŵƉƵƚĞĚ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞ���E�ĚĞƵƚĞƌŝƵŵ�ĂŶĚ�ŚĞůŝƵŵͲϰ�ǇŝĞůĚƐ�ƚŚĂƚ�ĂƌĞ�ŽŶ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�Ă�ŚĂůĨͲƉĞƌĐĞŶƚ�ƌĞůĂƟǀĞ�
ƚŽ�Ă�ďĂƐĞůŝŶĞ�ƐƚĂŶĚĂƌĚ���E�ĐĂůĐƵůĂƟŽŶ�ǁŝƚŚ�ŶŽ�ŶĞƵƚƌŝŶŽ�ƚƌĂŶƐƉŽƌƚ͘�dŚŝƐ�ŝƐ�ĂŶ�ŽƌĚĞƌ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ůĂƌŐĞƌ�ĞīĞĐƚ�ƚŚĂŶ�ŝŶ�ƉƌĞǀŝŽƵƐ�
ĞƐƟŵĂƚĞƐ͘�&Žƌ�ƉĂƌƟĐƵůĂƌ�ŝŵƉůĞŵĞŶƚĂƟŽŶƐ�ŽĨ�ƋƵĂŶƚƵŵ�ĐŽƌƌĞĐƟŽŶƐ�ŝŶ�ƉůĂƐŵĂ�ƚŚĞƌŵŽĚǇŶĂŵŝĐƐ͕�ŽƵƌ�ĐĂůĐƵůĂƟŽŶƐ�ƐŚŽǁ�Ă�Ϭ͘ϰй�
ŝŶĐƌĞĂƐĞ� ŝŶ�ĚĞƵƚĞƌŝƵŵ�ĂŶĚ�Ă�Ϭ͘ϲй�ĚĞĐƌĞĂƐĞ� ŝŶ�ϰ,Ğ�ŽǀĞƌ�ŽƵƌ�ďĂƐĞůŝŶĞ͘�dŚĞ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞƐĞ�ĐŚĂŶŐĞƐ�ĂƌĞ�ŽŶ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�
ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ĨŽƌ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ĚĞƵƚĞƌŝƵŵ�ĂŶĚ�ĂƌĞ�ƉŽƚĞŶƟĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĨŽƌ�ƚŚĞ�ĞƌƌŽƌ�ďƵĚŐĞƚ�ŽĨ�ŚĞůŝƵŵ�ŝŶ�
ƵƉĐŽŵŝŶŐ�ĐŽƐŵŽůŽŐŝĐĂů�ŽďƐĞƌǀĂƟŽŶƐ͘
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R046 7Be(n,a) and 7Be(n,p) Cross section measurement for the cosmological lithium problem 
at the n_TOF facility at CERN
�ĂƌďĂŐĂůůŽ�D͘�ϭ͕�DƵƐƵŵĂƌƌĂ��͘�Ϯ͕�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�ϯ
ϭ�/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝĐĂ�EƵĐůĞĂƌĞ͕�/E&E�^Ğǌ͘�Ěŝ��Ăƌŝ͕��Ăƌŝ͕�/ƚĂůǇ͖�Ϯ�/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝĐĂ�EƵĐůĞĂƌĞ͕�/E&EͲ
LNS, Catania, Italy; 3 Conseil Européen pour la Recherche Nucléaire, CERN, Switzerland

KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƵŶƌĞƐŽůǀĞĚ�ƉƌŽďůĞŵƐ�ŝŶ�EƵĐůĞĂƌ��ƐƚƌŽƉŚǇƐŝĐƐ�ŝƐ�ƚŚĞ�ƐŽͲĐĂůůĞĚ�͞ �ŽƐŵŽůŽŐŝĐĂů�>ŝƚŚŝƵŵ�ƉƌŽďůĞŵ͟�;�>ŝWͿ͘�
/ƚ�ƌĞĨĞƌƐ�ƚŽ�ƚŚĞ�ůĂƌŐĞ�ĚŝƐĐƌĞƉĂŶĐǇ�;ĨĂĐƚŽƌ�ϯͲϱͿ�ďĞƚǁĞĞŶ�ƚŚĞ�ĂďƵŶĚĂŶĐĞ�ŽĨ�ƉƌŝŵŽƌĚŝĂů�7>ŝ�ƉƌĞĚŝĐƚĞĚ�ďǇ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ƚŚĞŽƌǇ�ŽĨ��ŝŐ�
�ĂŶŐ�EƵĐůĞŽƐǇŶƚŚĞƐŝƐ�;��EͿ�ĂŶĚ�ƚŚĞ�ǀĂůƵĞ�ŝŶĨĞƌƌĞĚ�ĨƌŽŵ�ƚŚĞ�ƐŽͲĐĂůůĞĚ�͟^ƉŝƚĞ�ƉůĂƚĞĂƵ͟�ŝŶ�ŚĂůŽ�ƐƚĂƌƐ͘
/Ŷ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�̂ ƚĂŶĚĂƌĚ�DŽĚĞů͕�Ă�ƉŽƐƐŝďůĞ�ĞǆƉůĂŶĂƟŽŶ�ĨŽƌ�ƚŚŝƐ�ůŽŶŐƐƚĂŶĚŝŶŐ�ƉƵǌǌůĞ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ŝŶĐŽƌƌĞĐƚ�ĞƐƟŵĂƟŽŶ�ŽĨ�
ƚŚĞ�ĚĞƐƚƌƵĐƟŽŶ�ƌĂƚĞ�ŽĨ�7�Ğ͘�/ŶĚĞĞĚ�ŝŶ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ƚŚĞŽƌǇ�ŽĨ���E͕�ϵϱй�ŽĨ�ƉƌŝŵŽƌĚŝĂů�7Li is produced by the decay of 7�Ğ�;ƚ1/2сϱϯ͘Ϯ�
ĚĂǇƐͿ͕�ƌĞůĂƟǀĞůǇ�ůĂƚĞ�ĂŌĞƌ�ƚŚĞ��ŝŐ��ĂŶŐ͕�ǁŚĞŶ�ůŽǁĞƌ�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�hŶŝǀĞƌƐĞ�ĂůůŽǁƐ�ĞůĞĐƚƌŽŶƐ�ĂŶĚ�ŶƵĐůĞŝ�ƚŽ�ĐŽŵďŝŶĞ�ŝŶƚŽ�ĂƚŽŵƐ͘�
dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ĂďƵŶĚĂŶĐĞ�ŽĨ�7>ŝ�ŝƐ�ĞƐƐĞŶƟĂůůǇ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ĚĞƐƚƌƵĐƟŽŶ�ŽĨ�7�Ğ͘
tŚŝůĞ�ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ĚĞƐƚƌƵĐƟŽŶ�ŽĨ�7�Ğ�ŚĂǀĞ�ŵŽƐƚůǇ�ďĞĞŶ�ƌƵůĞĚ�ŽƵƚ�ďǇ�ƌĞĐĞŶƚ�ŵĞĂƐƵƌĞ-
ments, data on the 7�Ğ;Ŷ͕௧) and 7�Ğ;Ŷ͕ƉͿ�ƌĞĂĐƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ƐŽ�ĨĂƌ�ƐĐĂƌĐĞ�Žƌ�ĐŽŵƉůĞƚĞůǇ�ŵŝƐƐŝŶŐ͕�ŵĂŝŶůǇ�ĚƵĞ�ƚŽ�ƵŶƐƵƌŵŽƵŶƚ-
ĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚŝĸĐƵůƟĞƐ�ĂƌŝƐŝŶŐ�ĨƌŽŵ�7�Ğ�ƐƉĞĐŝĮĐ�ĂĐƟǀŝƚǇ͘
Recently, (n,௧Ϳ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ŶͺdK&�;��ZEͿ�ǁŚŝůĞ�;Ŷ͕ƉͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝƐ�
ŝŶ�ƉƌŽŐƌĞƐƐ͕�ƚĂŬŝŶŐ��ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƐƚĂƚĞͲŽĨͲĂƌƚ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŚŝŐŚͲƉƵƌŝƚǇ�ƌĂĚŝŽĂĐƟǀĞ�ƐĂŵƉůĞƐ͕�ŽĨ�ŚŝŐŚ�ƉĞƌĨŽƌ-
ŵĂŶĐĞ�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵƐ�ĂŶĚ͕�ĞƐƉĞĐŝĂůůǇ͕ �ŽĨ�ƚŚĞ�ŝŶŶŽǀĂƟǀĞ�ĨĞĂƚƵƌĞƐ�ŽĨ�ƚŚĞ�ŶĞǁ�ŵĞĂƐƵƌŝŶŐ�ƐƚĂƟŽŶ�;��ZϮͿ�ƉĂƌƟĐƵůĂƌůǇ�ƐƵŝƚĞĚ�ĨŽƌ�
challenging measurements on short-lived radioisotopes.
dŚĞ� ƚǁŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ� ƚǁŽ�ĚŝīĞƌĞŶƚ�ƐŝůŝĐŽŶ�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵƐ͕�ƉƌŽǀŝĚĞ� ĨŽƌ� ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�
7�Ğ;Ŷ͕௧) and 7�Ğ;Ŷ͕ƉͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝŶ�Ă�ǁŝĚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͕�ŶĂŵĞůǇ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�EƵĐůĞĂƌ��ƐƚƌŽ-
physics.
dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉƐ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝůů�ďĞ�ŚĞƌĞ�ƉƌĞƐĞŶƚĞĚ͕�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ŝŵƉůŝĐĂƟŽŶƐ�ŽĨ�ƚŚĞ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƐƚĂŶĚĂƌĚ���E�ƚŚĞŽƌǇ͘�

R047 The 33S(n,_)30Si cross section measured at n_TOF Experimental Area 2 (CERN):  
from thermal to the resolved resonance region
^ĂďĂƚĠͲ'ŝůĂƌƚĞ�D͘�ϭ͕Ϯ͕�WƌĂĞŶĂ�:͘�ϯ͕�WŽƌƌĂƐ�/͘�ϯ͕�YƵĞƐĂĚĂ�:D͘�Ϯ͕�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�ϭ
1 CERN, Geneva, Switzerland; 2 University of Seville, Department of Atomic, Molecular and Nuclear Physics, 
Seville, Spain; 3 University of Granada, Department of Atomic, Molecular and Nuclear Physics, Granada, Spain

We present the results of the 33S(n,a)30^ŝ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ƵƐŝŶŐ�10�;Ŷ͕ĂͿ7>ŝ�ĂƐ�ƌĞĨĞƌĞŶĐĞ�Ăƚ�ƚŚĞ�ŶͺdK&��ǆƉĞƌŝŵĞŶƚĂů�
�ƌĞĂ�Ϯ�;��ZͲϮͿ�ĨĂĐŝůŝƚǇ�Ăƚ���ZE͕�ƉƌŽǀŝĚŝŶŐ�ĚĂƚĂ�ďĞůŽǁ�ϭϬ�ŬĞs�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘�dŚŝƐ�ƌĞĂĐƟŽŶ�ŝƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ŝŶ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĚƵĞ�
ƚŽ�ƚŚĞ�ƐƟůů�ŽƉĞŶ�ƋƵĞƐƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ŽƌŝŐŝŶ�ŽĨ�36S, but also in medical physics since 33^�ŝƐ�ďĞŝŶŐ�ƐƚƵĚŝĞĚ�ĂƐ�Ă�ƉŽƐƐŝďůĞ�ĐŽŽƉĞƌĂƟǀĞ�
ƚĂƌŐĞƚ�ƚŽ�ďŽƌŽŶ�ŝŶ�EĞƵƚƌŽŶ��ĂƉƚƵƌĞ�dŚĞƌĂƉǇ͘�dŚĞ�33S(n,a)30^ŝ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ĂƌĞ�ƐĐĂƌĐĞ͕�ǁŝƚŚ�ŽŶůǇ�ŽŶĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�
ŵĞĂƐƵƌĞŵĞŶƚ�ĂǀĂŝůĂďůĞ�ŝŶ�ůŝƚĞƌĂƚƵƌĞ�΀ϭ΁͕�ƚŚĂƚ�ƐŚŽǁƐ�Ă�ĨĂĐƚŽƌ�ŽĨ�ƚǁŽ�ĚŝƐĐƌĞƉĂŶĐǇ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�
ƚŚĞ�ƐŽůĞ�ĞǆŝƐƟŶŐ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�΀Ϯ΁͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚŝƐ͕�ĂŶĚ�ďĞŝŶŐ�ƚŚĞ�ŵĂŝŶ�ŵŽƟǀĂƟŽŶ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ƚŚĞƌĞ�
ĂƌĞ�ŶŽ�ĚĂƚĂ�ďĞůŽǁ�ϭϬ�ŬĞs�ĞǆĐĞƉƚ�Ăƚ�ƚŚĞ�ƚŚĞƌŵĂů�ƉŽŝŶƚ�ǁŚŝĐŚ�ƐŚŽǁ�ŝŵƉŽƌƚĂŶƚ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ĞǆƉĞĐƚĞĚ�ϭͬǀ�ďĞŚĂǀ-
ŝŽƵƌ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ĐŽŶĮƌŵĞĚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ůŽǁ�ĞŶĞƌŐǇ�ƌĞƐŽŶĂŶĐĞƐ͕�ďĞůŽǁ�ϭϬ�ŬĞs͕�ŵĂǇ�ďĞ�ƉŽƐƐŝďůĞ�ŝŶ�ǀŝĞǁ�ŽĨ�ƚŚĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ǁŽƌŬ�ŝŶ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�΀ϯ΁͘�DŽƌĞŽǀĞƌ͕ �ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�ĚŝǀĞƌŐĞ�ŶŽƚ�ŽŶůǇ�ŝŶ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�Ăƚ�ƚŚĞ�ŬŶŽǁŶ�ƌĞƐŽŶĂŶĐĞƐ�ďƵƚ�ĂůƐŽ�ĚƌĂƐƟĐĂůůǇ�ŝŶ�ŝƚƐ�ďĞŚĂǀŝŽƵƌ�ĂďŽǀĞ�ƚŚĞ�ƚŚĞƌŵĂů�ƉŽŝŶƚ͘�KŶůǇ���&ͲϮϬϭϬ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ƌĞƐŽ-
ŶĂŶĐĞƐ�ĞŵƉŝƌŝĐĂůůǇ�ŽďƐĞƌǀĞĚ͘�DŽƌĞŽǀĞƌ͕ ��E�&ͬ�Ͳs//͕�:�E�>Ͳϰ͘Ϭ͕�:�&&Ͳϯ͘Ϯ�ĂŶĚ�ZK^&KE�ͲϮϬϭϬ�ƉƌĞĚŝĐƚ�Ă�ĐŽŶƐƚĂŶƚ�ĂŶĚ�ƵŶƌĞĂůŝƐƟĐ�
behaviour from the thermal point up to 10 keV while JEFF-3.2, EAF-2010 and FENDL-3.0 show the known 1/v behaviour, but the 
value of this last library is almost four orders of magnitude higher than the rest of them.
In this work we present the result of the 33S(n,a)30^ŝ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƵƐŝŶŐ�10�;Ŷ͕ĂͿ7Li as reference in the energy range from ther-
ŵĂů�ƚŽ�ϭϬϬ�ŬĞs͘ �&Žƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ĚĂƚĂ�ďĞůŽǁ�ϭϬ�ŬĞs�ĂƌĞ�ƉƌŽǀŝĚĞĚ�ĂůůŽǁŝŶŐ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�ĞŶĞƌŐŝĞƐ�ďĞůŽǁ�ƚŚĞ�
ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘�dŚŝƐ�ŚĂƐ�ďĞĞŶ�ƉŽƐƐŝďůĞ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ŽƵƚƐƚĂŶĚŝŶŐ�ĨĞĂƚƵƌĞƐ�ŽĨ�ƚŚĞ�ŶͺdK&�ŶĞƵƚƌŽŶ�ďĞĂŵ�Ăƚ���ZͲϮ͕�ĞƐƉĞĐŝĂůůǇ�
ƚŚĞ�ŚŝŐŚ�ŝŶƐƚĂŶƚĂŶĞŽƵƐ�ŇƵǆ�Ăƚ�ůŽǁ�ĞŶĞƌŐŝĞƐ͕�ĂŶĚ�ƚŚĞ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚͲƵƉ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�Ă�ƐĞƚ�ŽĨ�ŵŝĐƌŽͲŵĞŐĂƐ�
ĚĞƚĞĐƚŽƌƐ�ĂŶĚ�Ă�ůŽǁ�ůĞǀĞů�ŶŽŝƐĞ�ĞůĞĐƚƌŽŶŝĐƐ�΀ϰ΁͘

΀ϭ΁�tĂŐĞŵĂŶƐ��͕�tĞŝŐŵĂŶŶ�,�ĂŶĚ��ĂƌƚŚĞůĞŵǇ�Z͕�ϭϵϴϳ�͞DĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ƌĞƐŽŶĂŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�33^;Ŷ͕ĂͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�EƵĐů͘�WŚǇƐ͘���
469 ϰϵϳʹϱϬϲ�;�y&KZ�ĚĂƚĂ�ďĂƐĞ͕�ŚƩƉ͗ͬͬǁǁǁ͘ŶŶĚĐ͘ďŶů͘ŐŽǀͬĞǆĨŽƌϳͬĞǆĨŽƌϬϬ͘Śƚŵů.
΀Ϯ΁��ŽĚĚĞŶƐ�'�W͕ �^ĂůĂŚ�D͕�,ĂƌǀĞǇ�:��͕�,ŝůů�EtĂŶĚ�>ĂƌƐŽŶ�EDϭϵϴϳ�͞ZĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ϯϯ^нn ĨƌŽŵ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕͟ �EƵĐů͘�
WŚǇƐ͘���ϰϲϵ�ϰϴϬʹϵϲ͘
΀ϯ΁�'͘�tŝĞĐŚĞƌƐ͕�t͘Z͘�DĐDƵƌƌĂǇ�ĂŶĚ�/͘:͘�ǀĂŶ�,ĞĞƌĚĞŶ͕�͞WƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ŝŶ�34^�ĨƌŽŵ�ƐƚƵĚŝĞƐ�ŽĨ�ƚŚĞ�;Ă͕ŐͿ�ĂŶĚ�;Ă͕ŶͿ�ƌĞĂĐƟŽŶƐ�ŽŶ�
30^ŝ͕͟ ��EƵĐů͘�WŚǇƐ͘��ϵϮ�;ϭϵϲϳͿ�ϭϳϱͲϭϵϮ͘
΀ϰ΁�:͘�WƌĂĞŶĂ͕�/͘�WŽƌƌĂƐ͕�D͘�^ĂďĂƚĠͲ'ŝůĂƌƚĞ�ĂŶĚ�:͘D͘�YƵĞƐĂĚĂ�ĨŽƌ�ƚŚĞ�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ͘���ZEͲ/Ed�ͲϮϬϭϱͲϬϯϴ�ͬ�/Ed�ͲWͲϰϰϮ
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I048 Experimental facilities supporting nuclear data measurements at the Los Alamos 
neutron science center
Mocko M. 
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

At the heart of the Los Alamos Neutron Science Center is a powerful linear proton accelerator (linac) that accelerates protons 
ƵƉ�ƚŽ�ϴϬϬ�DĞs͘ �dŚĞ�ŚŝŐŚͲĞŶĞƌŐǇ�ƉƌŽƚŽŶ�ďĞĂŵƐ�ĂƌĞ�ƵƟůŝǌĞĚ�Ăƚ�ϱ�ĞǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝ-
ƟĞƐ�ůŽĐĂƚĞĚ�ŽŶ�ƚŚĞ�ƐŽƵƚŚ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ůŝŶĂĐ�ĐŽŶƚĂŝŶ�ƚǁŽ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ͘�dŚĞƐĞ�ƚǁŽ�ƚĂƌŐĞƚ�ƐƚĂƟŽŶƐ�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�
ŽƉƟŵŝǌĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ǁŝƚŚ�ǀĞƌǇ�ĚŝīĞƌĞŶƚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ƚŽ�ĂĐĐŽŵŵŽĚĂƚĞ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ƚĞĐŚŶŝƋƵĞƐ͘�
dŚĞ�tĞĂƉŽŶƐ�EĞƵƚƌŽŶ�ZĞƐĞĂƌĐŚ�;tEZͿ�ĨĂĐŝůŝƚǇ�ŝƐ�ĐĞŶƚĞƌĞĚ�ĂƌŽƵŶĚ�Ă�ďĂƌĞ�ƚƵŶŐƐƚĞŶ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ƐĞƌǀŝŶŐ�Ɛŝǆ�ŝŶƐƚƌƵŵĞŶƚĞĚ�
ŶĞƵƚƌŽŶ�ŇŝŐŚƚ�ƉĂƚŚƐ�;&WƐͿ͘�dŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�Ăƚ�ĚŝīĞƌĞŶƚ�&WƐ�ǀĂƌǇ�ǁŝƚŚ�ƚŚĞ�ĂŶŐůĞ�ƵŶĚĞƌ�ǁŚŝĐŚ�ƚŚĞǇ�ǀŝĞǁ�ƚŚĞ�ƚĂƌŐĞƚ͘�dŚĞ�tEZ�
ĨĂĐŝůŝƚǇ�ŽīĞƌƐ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ�ƵƉ�ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ŽĨ�ŚƵŶĚƌĞĚƐ�ŽĨ�DĞs͘ �dŚĞ�ƐĞĐŽŶĚ�ŶĞƵƚƌŽŶ�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�ƐĞƌǀĞƐ�ƐŝǆƚĞĞŶ�ŶĞƵƚƌŽŶ�
&WƐ�ŝŶ�ƚŚĞ�>ƵũĂŶ�EĞƵƚƌŽŶ�̂ ĐĂƩĞƌŝŶŐ��ĞŶƚĞƌ�;>ƵũĂŶ��ĞŶƚĞƌͿ͘�dŚĞ�>ƵũĂŶ��ĞŶƚĞƌ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŝƐ�ŽƉƟŵŝǌĞĚ�ƚŽ�ĚĞůŝǀĞƌ�ŚŝŐŚ�ŝŶƚĞŶƐŝƚǇ�
ƚŚĞƌŵĂů�ĂŶĚ�ĐŽůĚ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞŶĚ�ƐƚĂƟŽŶƐ͘�dŽŐĞƚŚĞƌ�ƚŚĞƐĞ�ƚǁŽ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�ŽīĞƌ�ŶĞƵƚƌŽŶ�
ďĞĂŵƐ�ŝŶ�ŽǀĞƌ�ĞůĞǀĞŶ�ŽƌĚĞƌƐ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ŝŶ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͘�ZĞĐĞŶƚůǇ͕ �ǁĞ�ŚĂǀĞ�ƐƚĂƌƚĞĚ�ĞǆƉůŽƌŝŶŐ�ĚĞƐŝŐŶ�ŽƉƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŶĞǆƚͲ
ŐĞŶĞƌĂƟŽŶ�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�Ăƚ�ƚŚĞ�>ƵũĂŶ��ĞŶƚĞƌ�ǁŝƚŚ�ĨŽĐƵƐ�ŽŶ�ƐƵƉƉŽƌƟŶŐ�ŵŽƌĞ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ĞǆƉĞƌŝŵĞŶƚƐ͘�dŚĞ�ŐŽĂů�ŽĨ�ƚŚĞ�
ŶĞǁ�ĚĞƐŝŐŶ�ŝƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĞƉŝƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŇƵǆ�ĂŶĚ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ͘�dŚĞƐĞ�ƵƉŐƌĂĚĞƐ�ǁŝůů�ďĞŶĞĮƚ�ŵĂŶǇ�
ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚƐ�ƌĞůĞǀĂŶƚ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵŵƵŶŝƚǇ͘

R049 Redesign of the target-moderator-reflector-shield assembly for optimization of the 
neutron flux in the epithermal and medium energy ranges at the Los Alamos Neutron 
Science Center
Nowicki S., Mocko M. 
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �tĞĂƉŽŶƐ�WŚǇƐŝĐƐ͕�>ŽƐ��ůĂŵŽƐ͕�h^�

dŚĞ�ƉŽǁĞƌĨƵů� ůŝŶĞĂƌ� ƉƌŽƚŽŶ� ĂĐĐĞůĞƌĂƚŽƌ� Ăƚ� ƚŚĞ� >ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ� ^ĐŝĞŶĐĞ��ĞŶƚĞƌ� ;>�E^��Ϳ� ŐĞŶĞƌĂƚĞƐ�ƉƵůƐĞƐ� ŽĨ� ϴϬϬ�DĞs�
ƉƌŽƚŽŶƐ͕�ǁŚŝĐŚ�ĂŌĞƌ�ĐŽŵƉƌĞƐƐŝŽŶ�ŝŶ�ƚŚĞ�ƉƌŽƚŽŶ�ƐƚŽƌĂŐĞ�ƌŝŶŐ͕�ŝŵƉŝŶŐĞ�ŽŶ�Ă�ƚƵŶŐƐƚĞŶ�ƚĂƌŐĞƚ�ƉƌŽĚƵĐŝŶŐ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶƐ͘�dŚŝƐ�
ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͕�ĐĂůůĞĚ�ƚŚĞ�>ƵũĂŶ�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐ��ĞŶƚĞƌ͕ �ŽƉĞƌĂƚĞƐ�ĂƐ�Ă�ƵƐĞƌ�ĨĂĐŝůŝƚǇ�ƚŚĂƚ�ƐĞƌǀĞƐ�Ă�ǁŝĚĞ�ĐŽŵŵƵŶŝƚǇ�
ŽĨ�ŝŶƚĞƌŶĂƟŽŶĂů�ƵƐĞƌƐ͘��ƵƌƌĞŶƚůǇ͕ �ƚŚĞ�ƉƌŝŵĂƌǇ�ŚŝŐŚͲĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ĨƵƌƚŚĞƌ�ƐůŽǁĞĚ�ĚŽǁŶ�ĂŶĚ�ŵŽĚĞƌĂƚĞĚ�ŝŶ�Ă�ŵŽĚĞƌĂƚŽƌͲ
ƌĞŇĞĐƚŽƌͲƐŚŝĞůĚ�ĂƐƐĞŵďůǇ�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞƌŵĂů�ĂŶĚ�ĐŽůĚ�ŶĞƵƚƌŽŶƐ�ƚŚĂƚ�ĂƌĞ�ƚŚĞŶ�ĂǀĂŝůĂďůĞ�Ăƚ�ϭϲ�ŶĞƵƚƌŽŶ�&ůŝŐŚƚ�WĂƚŚƐ�;&WƐͿ͘�dŚĞ�
ĐƵƌƌĞŶƚ�ŐĞŶĞƌĂƟŽŶ�dĂƌŐĞƚͲDŽĚĞƌĂƚŽƌͲZĞŇĞĐƚŽƌͲ^ŚŝĞůĚ�;dDZ^Ϳ�ǁĂƐ�ŽƉƟŵŝǌĞĚ�ƚŽ�ĚĞůŝǀĞƌ�ĐŽůĚ�ĂŶĚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ�ƚŽ�ŶĞƵƚƌŽŶͲ
ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐ͘��Ɛ�ƚŚĞ�ĐƵƌƌĞŶƚ�dDZ^�ĂƉƉƌŽĂĐŚĞƐ�ƚŚĞ�ĞŶĚ�ŽĨ�ŝƚƐ�ůŝĨĞ͕�ǁĞ�ĂƌĞ�ǁŽƌŬŝŶŐ�ŽŶ�ƚŚĞ�ĐŽŶĐĞƉƚƵĂů�ƉŚǇƐŝĐƐ�ĚĞƐŝŐŶ�ŽĨ�
ƚŚĞ�ŶĞǆƚ�ŐĞŶĞƌĂƟŽŶ�dDZ^͘�&ŽƵƌ�ŶĞƵƚƌŽŶ�&WƐ�ǁŝůů�ƉƌŽǀŝĚĞ�ŚŝŐŚĞƌ�ŝŶƚĞŶƐŝƚǇ�ŝŶ�ƚŚĞ�ĞƉŝƚŚĞƌŵĂů�ĂŶĚ�ŵĞĚŝƵŵ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ�ǁŚŝůĞ�
ƚŚĞ�ŽƚŚĞƌ�ϭϮ�&WƐ�ǁŝůů�ƉƌĞƐĞƌǀĞ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƚŚĞƌŵĂů�ĂŶĚ�ĐŽůĚ�ŶĞƵƚƌŽŶ�ĐĂƉĂďŝůŝƟĞƐ�ƚŽ�ƐƵƉƉŽƌƚ�ŶĞƵƚƌŽŶͲƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐ͘�
dŚŝƐ�ŶĞǁ�ĚĞƐŝŐŶ�ǁŝůů�ĞŶĂďůĞ�ŵĂŶǇ�ŶĞǁ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŚĂƚ�ĂƌĞ�ĐƵƌƌĞŶƚůǇ�ůŝŵŝƚĞĚ�ďǇ�ŶĞƵƚƌŽŶ�ŝŶƚĞŶƐŝƚǇ�Žƌ�ĞŶĞƌŐǇ�
ƌĞƐŽůƵƟŽŶ�ĂǀĂŝůĂďůĞ�Ăƚ�ĞǆŝƐƟŶŐ�ŶĞƵƚƌŽŶ�&WƐ�Ăƚ�>�E^��͘
DŽŶƚĞ��ĂƌůŽ�EͲWĂƌƟĐůĞ�ĞyƚĞŶĚĞĚ�;D�EWyͿ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŵŽĚĞů�ƚŚĞ�ĐŽŵƉůĞǆ�DĂƌŬ�///�dDZ^�ĚĞƐŝŐŶ�ĂŶĚ�ĐŽŵƉĂƌĞ�ŝƚ�ƚŽ�ǀĂƌŝŽƵƐ�Ăƌ-
ƌĂŶŐĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ŵŽĚĞƌĂƚŽƌͬƌĞŇĞĐƚŽƌͬĮůƚĞƌ�ŵĂƚĞƌŝĂůƐ͘��ŽƚŚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ƟŵĞ�ĞŵŝƐƐŝŽŶ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�
ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ƌĞƐƵůƚƐ�ĂŶĚ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ͘ �
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R050 TANGRA - an experimental setup for basic and applied nuclear research by means of 
14.1 MeV neutrons
ZƵƐŬŽǀ�/͘�ϭ͕Ϯ͕�<ŽƉĂƚĐŚ�z͘ �ϭ͕��ǇƐƚƌŝƚƐŬǇ�s͘ ϯ͕�^ŬŽǇ�s͘ ϭ͕�'ƌŽǌĚĂŶŽǀ��͘�ϭ͕Ϯ͕��ŽŶƟŬŽǀ��͘�ϭ͕�ZŽŐŽǀ�z͘ �ϰ͕��ĂŵǇĂƟŶ�E͘�ϰ͕�
^ĂƉŽǌŚŶŝŬŽǀ�D͘�ϰ͕�^ůĞƉŶĞǀ�s͘ �ϰ͕��ŽŐŽůǇƵďŽǀ��͘�ϱ͕��ůŝǇĞǀ�&͘ �ϭ͕ϲ͕�^ĂĚŽǀƐŬǇ��͘�ϯ͕��ĂƌŵĂŬŽǀ�z͘ �ϱ͕�ZǇǌŚŬŽǀ�s͘ �ϱ͕�zƵƌŬŽǀ�
�͘�ϱ��
ϭ�&ƌĂŶŬ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ͖�Ϯ�/ŶƐƟƚƵƚĞ�
ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�ĂŶĚ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ŽĨ��ƵůŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�^ŽĮĂ͕��ƵůŐĂƌŝĂ͖�ϯ��ǌŚĞůĞƉŽǀ�
>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�WƌŽďůĞŵƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ͖�ϰ�sĞŬƐůĞƌ�ĂŶĚ��ĂůĚŝŶ�
>ĂďŽƌĂƚŽƌǇ�ŽĨ�,ŝŐŚ��ŶĞƌŐǇ�WŚǇƐŝĐƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ͖�ϱ��ƵŬŚŽǀ��ůůͲZƵƐƐŝĂ�
ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ŽĨ��ƵƚŽŵĂƟĐƐ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�ϲ�/ŶƐƟƚƵƚĞ�ŽĨ�'ĞŽůŽŐǇ�ĂŶĚ�'ĞŽƉŚǇƐŝĐƐ�ŽĨ��ǌĞƌďĂŝũĂŶ�EĂƟŽŶĂů�
�ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ��ĂŬƵ͕��ǌĞƌďĂŝũĂŶ

&Žƌ� ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ� ƚŚĞ�ďĂƐŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ϭϰ͘ϭ�DĞs�ŶĞƵƚƌŽŶ� ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ� ƌĞĂĐƟŽŶƐ�ŽŶ�Ă�ŶƵŵďĞƌ�ŽĨ� ŝŵƉŽƌƚĂŶƚ� ĨŽƌ�
ŶƵĐůĞĂƌ�ƐĐŝĞŶĐĞ�ĂŶĚ�ĞŶŐŝŶĞĞƌŝŶŐ�ŝƐŽƚŽƉĞƐ͕�Ă�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�d�E'Z��ŚĂƐ�ďĞĞŶ�ĐŽŶƐƚƌƵĐƚĞĚ�ĂŶĚ�ƚĞƐƚĞĚ�Ăƚ�ƚŚĞ�&ƌĂŶŬ�
>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ŽĨ�ƚŚĞ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�ŝŶ��ƵďŶĂ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ͘
dŚĞ�d�E'Z��ƐĞƚƵƉ�ĐŽŶƐŝƐƚƐ�ŽĨ͗�Ă�ƉŽƌƚĂďůĞ�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ�/E'ͲϮϳ�ĂƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ϭϰ͘ϭ�DĞs�ƐƚĞĂĚǇͲƐƚĂƚĞ�ŶĞƵƚƌŽŶ�ƌĂĚŝĂƟŽŶ�
with an intensity of ӳϱǆϭϬ7ŶͬƐ�;Ă�ϲϰͲƉŝǆĞů�^ŝ�ĐŚĂƌŐĞͲƉĂƌƟĐůĞ�ĚĞƚĞĐƚŽƌ�ŝƐ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ŝŶƚŽ�ŝƚƐ�ǀĂĐƵƵŵ�ĐŚĂŵďĞƌ�ĨŽƌ�ƌĞŐŝƐƚĞƌŝŶŐ�
ƚŚĞ�ɲͲƉĂƌƟĐůĞƐ�ĨƌŽŵ��;d͕௧ͿŶ�ƌĞĂĐƟŽŶͿ͖�Ă�ĐŽŵƉĂĐƚ�ŝƌŽŶ�ƐŚŝĞůĚŝŶŐͲĐŽůůŝŵĂƚŽƌ͖�Ă�ƌĞĐŽŶĮŐƵƌĂďůĞ�௩ͲƌĂǇ�;ĂŶĚ�ŶĞƵƚƌŽŶͿ�ŵƵůƟͲĚĞƚĞĐƚŽƌ�
ƐǇƐƚĞŵ͖�Ă�ĐŽŵƉƵƚĞƌŝǌĞĚ�ĚĂƚĂͲĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ�ŽŶ�ƚŚĞ�ďĂƐĞ�ŽĨ�Ă�ĨĂƐƚ�ƉĞƌƐŽŶĂů�ĐŽŵƉƵƚĞƌ�ůŽĂĚĞĚ�ǁŝƚŚ�Ϯǆϭϲ�ĐŚĂŶŶĞůƐ�ϭϬϬ�D,ǌ�
����W�/Ͳ��ĐĂƌĚƐ�ĨŽƌ�ƐŝŐŶĂů�ƉƌŽĐĞƐƐŝŶŐ͖�>ŝŶƵǆ�ZKKd�ƐŽŌǁĂƌĞ�ĨŽƌ�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ͕�ƐƚŽƌŝŶŐ͕�ǀŝƐƵĂůŝǌĂƟŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ͘
dŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƚŚĞ�௧ͲƉĂƌƟĐůĞ�ĚĞƚĞĐƚŽƌ�ŝƐ�ŐŝǀŝŶŐ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ĂƉƉůǇ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ƉĂƌƟĐůĞ�ƚĞĐŚŶŝƋƵĞ�ƚŚĞ�ŵĂŝŶ�ĂĚǀĂŶƚĂŐĞ�
ŽĨ�ǁŚŝĐŚ�ĂƌĞ͗�;ĂͿ�Ͳ�ƌĞŵŽǀĂů�ŽĨ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�;ŝŵƉŽƌƚĂŶƚ�ǁŚĞŶ�ŵĞĂƐƵƌĞ�ƚŚĞ�ƌĞĂĐƟŽŶ�
ĐƌŽƐƐͲƐĞĐƟŽŶƐͿ�ĂŶĚ�;ďͿ�Ͳ�ƌĞĚƵĐƟŽŶ�ŝŶ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ĂƌŝƐŝŶŐ�ĨƌŽŵ�ĚŝƌĞĐƚ�௩-rays (and neutrons) from the neutron source and 
ƐĞƚƵƉ�ƐƵƌƌŽƵŶĚŝŶŐƐ͘�dŚŝƐ�ǁĂǇ�ƚŚĞ�ƐŝŐŶĂůƐ�ĨƌŽŵ�ƚŚĞ�ɲͲƉĂƌƟĐůĞ�ĚĞƚĞĐƚŽƌ�ĂƌĞ�͚ƚĂŐŐŝŶŐ͛�ƚŚĞ�ŶĞƵƚƌŽŶƐ͘��Ǉ�ĐŽƵŶƟŶŐ�ƚŚĞ�ĐŽŝŶĐŝĚĞŶĐĞƐ�
ďĞƚǁĞĞŶ�ƚŚĞ�ɲͲƉĂƌƟĐůĞ�ĂŶĚ�ƚŚĞ�ƌĞĂĐƟŽŶͲƉƌŽĚƵĐƚ�ĚĞƚĞĐƚŽƌƐ�ŝŶ�Ă�ϮϬ�ŶƐ�ƟŵĞ�ŝŶƚĞƌǀĂů�ƚŚĞ�ĞīĞĐƚͬďĂĐŬŐƌŽƵŶĚͲƌĂƟŽ�ŝƐ�ŝŵƉƌŽǀĞĚ�ďǇ�
a factor of ӳ200.
/Ŷ�ŽƌĚĞƌ�ƚŽ� ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�d�E'Z�ͲƐĞƚƵƉ͕� ƚŚĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ŐĂŵŵĂͲƌĂǇƐ� ;ĂŶĚ�ŶĞƵƚƌŽŶƐͿ� ĨƌŽŵ�ƚŚĞ�
ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŽĨ�ϭϰ͘ϭ�DĞs�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�ŚŝŐŚͲƉƵƌŝƚǇ�ĐĂƌďŽŶ͕12C(n, n’௩)12��Ͳ�ƌĞĂĐƟŽŶ͕�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ƚŚĞ�ĂŶŐƵůĂƌ�ĂŶŝ-
ƐŽƚƌŽƉǇ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ͘�dŚŝƐ�ƌĞĂĐƟŽŶ�ǁĂƐ�ĐŚŽƐĞŶ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ŝŵƉŽƌƚĂŶĐĞ�ĨƌŽŵ�ĨƵŶĚĂŵĞŶƚĂů�;ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐͲƐĞĐƟŽŶƐͿ�
ĂŶĚ�ƉƌĂĐƟĐĂů�;ŶŽŶĚĞƐƚƌƵĐƟǀĞ�ĞůĞŵĞŶƚĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ĐŽŶƚĂŝŶŝŶŐ�ĐĂƌďŽŶͿ�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͘�
dŚĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ĨŽƌ�ƚŚĞ�ĂŶŝƐŽƚƌŽƉǇ�ŽĨ�ƚŚĞ�௩ͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ƚŚĞ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŽĨ�ϭϰ͘ϭ�DĞs�ŶĞƵƚƌŽŶƐ�ŽŶ�ĐĂƌďŽŶ�
ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĂůƌĞĂĚǇ�ƉƵďůŝƐŚĞĚ�ďǇ�ƚŚĞ�ŽƚŚĞƌ�ĂƵƚŚŽƌƐ�ĚĂƚĂ͘���ĚĞƚĂŝůĞĚ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶƐ�ďĞ-
ƚǁĞĞŶ�ƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶ�ĂŶĚ�௩-ray emissions is ongoing.

R051 A development of photo-neutron source for time-of-flight measurement at KAERI
<ŝŵ�:t͘�ϭ͕�WĂƌŬ��͘�Ϯ͕�>ĞĞ�z͘ �ϭ
ϭ�<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ĂĞũĞŽŶ͕�<ŽƌĞĂ͖�Ϯ�s/d�ZK�d��,��Ž͕͘�>ƚĚ͕͘�
sĂĐƵƵŵ�^ǇƐƚĞŵ�dĞĂŵ͕��ŶƐĂŶͲƐŝ͕�'ǇĞŽŶŐŐŝͲĚŽ͕�<ŽƌĞĂ

dŚĞ�ƉƌŽũĞĐƚ�ĨŽƌ�ďƵŝůĚŝŶŐ�Ă�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŝƐ�ƐƟůů�ƉƌŽŐƌĞƐƐŝŶŐ͘�dŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŝƚƐĞůĨ�ŚĂƐ�ďĞĞŶ�ĚĞůĂǇĞĚ�ďĞĐĂƵƐĞ�ƚŚĞ�
ůŝĐĞŶƐŝŶŐ�ƉƌŽĐĞƐƐ�ŝƐ�ƐƟůů�ƵŶĚĞƌ�ǁĂǇ͘
DĞĂŶǁŚŝůĞ͕�Ă�ƉŚŽƚŽͲŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ǁŝůů�ďĞ�ŵĂŶƵĨĂĐƚƵƌĞĚ�ďǇ�DĂǇ�ϮϬϭϲ�ĂŶĚ�ƚĞƐƚĞĚ͘��Ǉ�ƐƚŽƉƉŝŶŐ�ƚŚĞ� ŝŶĐŝĚĞŶƚ�ĞůĞĐƚƌŽŶƐ� ŝŶ�Ă�
ŚĞĂǀǇ�ŵĂƚĞƌŝĂů�ƚĂƌŐĞƚ͕�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�ƉŚŽƚŽŶƐ�ƚŚƌŽƵŐŚ�;�͕ŶͿ�ƌĞĂĐƟŽŶƐ͘
&Žƌ�ƚŚŝƐ͕�ĞůĞĐƚƌŽŶ�ďĞĂŵ�ǁŝůů�ďĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�<��Z/�ƐƵƉĞƌ�ĐŽŶĚƵĐƟŶŐ�ĂĐĐĞůĞƌĂƚŽƌ͘ �dŚĞ�ĞǆƉĞĐƚĞĚ�ĞůĞĐƚƌŽŶ�ďĞĂŵ�ĐŽŶĚŝƟŽŶƐ�ĂƌĞ�
17 MeV, average current 0.08mA, and 20ps pulse width with 200 kHz.
KƵƌ�ƉŚŽƚŽͲŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ĂůƐŽ�ƵƐĞƐ�ůŝƋƵŝĚ�ůĞĂĚ�ĂƐ�Ă�ƚĂƌŐĞƚ�ŵĂƚĞƌŝĂů͘�>ŝƋƵŝĚ�ůĞĂĚ�ƚĂƌŐĞƚ�ŚĂƐ�ŵĞƌŝƚƐ�ŽŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚǁŽ�ƉŽŝŶƚƐ͘�dŽ�
ŚĂǀĞ�Ă�ŐŽŽĚ�ƟŵĞ�ƌĞƐŽůƵƟŽŶ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁŝƚŚ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞƚŚŽĚ͕�ƚŚĞ�ƐŵĂůůĞƌ�ƐŝǌĞ�ŽĨ�ƚĂƌŐĞƚ�ǁŝůů�ďĞ�ďĞƚ-
ƚĞƌ͘ �KŶ�ƚŚĞ�ĐŽŶƚƌĂƌǇ͕ �ŝĨ�ƚŚĞ�ƚĂƌŐĞƚ�ƐŝǌĞ�ŝƐ�ŐĞƫŶŐ�ƐŵĂůůĞƌ͕ �ƚŚĞ�ŚĞĂƚ�ƉƌŽĚƵĐĞĚ�ďǇ�Ă�ĨŽĐƵƐĞĚ�ĞůĞĐƚƌŽŶ�ďĞĂŵ�ŝƐ�ŐĞƫŶŐ�ŚŝŐŚĞƌ͕ �ƐŽ�ƚŚĂƚ�
ƚŚĞ�ƚĂƌŐĞƚ�ĐŽƵůĚ�ďĞ�ŵĞůƚĞĚ͘�>ŝƋƵŝĚ�ůĞĂĚ�ƚĂƌŐĞƚ�ĐĂŶ�ŵĂŶĂŐĞ�ƚŚĞƐĞ�ŝƐƐƵĞƐ͘�dŚĞ�ƐĂŵĞ�ŬŝŶĚ�ŽĨ�ƚŚĞ�ůŝƋƵŝĚ�ůĞĂĚ�ƚĂƌŐĞƚ�ƉŚŽƚŽͲŶĞƵƚƌŽŶ�
ƐŽƵƌĐĞ�ĂůƌĞĂĚǇ�ŚĂĚ�ďĞĞŶ�ƌĞĂůŝǌĞĚ�ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ�
(HZDR).
tĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ƉŚŽƚŽͲŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŽĨ�,��Z�ŝŶ�ǀŝĞǁ�ƚŚĂƚ�DŽͲƚƵďĞ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ƌĂĚŝĂƚŽƌ�ĐŚĂŶŶĞů�ĂŶĚ�ůŝƋƵŝĚ�ůĞĂĚ�ŝƐ�ĐŝƌĐƵůĂƚĞĚ�
ďǇ�ĂŶ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƉƵŵƉ͘�,ŽǁĞǀĞƌ͕ �ǁĞ�ŵŽĚŝĮĞĚ�ŝƚ�ƚŽ�Įƚ�ŽƵƌ�ĐŽŶĚŝƟŽŶƐ�ƚŚĂƚ�ƚŚĞ�ĞůĞĐƚƌŽŶ�ďĞĂŵ�ŝƐ�ŝŶĐŝĚĞŶƚ�ĨƌŽŵ�ƚŚĞ�ƚŽƉ�ƚŽ�
ƚŚĞ�ďŽƩŽŵ͕�ƵƐŝŶŐ�ĐŽŝů�ƚǇƉĞ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƉƵŵƉ�ƐŝŶĐĞ�ǁĞ�ŚĂǀĞ�ĞǆƉĞƌŝĞŶĐĞ�ŽĨ�ŝƚ͕�ĂŶĚ�ŽŵŝƫŶŐ�Ă�ŚĞĂƚ�ĞǆĐŚĂŶŐĞƌ�ĚƵĞ�ƚŽ�Ă�ůŽǁ�
ŚĞĂƟŶŐ�ƉŽǁĞƌ�;ϭ͘ϯϲŬtͿ͘
��ƉŚŽƚŽͲŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ĂŶĚ�ŝƚƐ�ĐŽŶƚƌŽů�ƐǇƐƚĞŵ�ǁŝůů�ďĞ�ƚĞƐƚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŽƉĞƌĂƟŶŐ�ƐĐĞŶĂƌŝŽ�ďǇ�ĂƉƉůǇŝŶŐ�ŚĞĂƟŶŐ�ĐŽŝů�ŽŶ�ƚŚĞ�
ƌĂĚŝĂƚŽƌ�ĐŚĂŶŶĞů�ŝŶƐƚĞĂĚ�ŽĨ�ĞůĞĐƚƌŽŶ�ďĞĂŵ�ƵŶƟů�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ǁŝůů�ďĞ�ƌĞĂĚǇ͘
/Ŷ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ͕�ŽƵƌ�ƉŚŽƚŽͲŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͕�ŝƚƐ�ĐŽŶƚƌŽů�ƐǇƐƚĞŵ͕�ĂŶĚ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ŝŶƚƌŽĚƵĐĞĚ͘
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Abstracts

S052 ASP neutron source: future capabilities
tŽŽůŚĞĂĚ�s͘ ͕�ZŝĐĞ�^͕͘��ƵŶĐĞ�D͕͘�^ŝŵŽŶƐ��͘
ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ�'ƌŽƵƉ͕�WŚǇƐŝĐƐ͕��ůĚĞƌŵĂƐƚŽŶ͕�h<

dŚĞ�ƌĞŝŶǀŝŐŽƌĂƟŽŶ�ŽĨ�ƚŚĞ��t� Ɛ͛�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ƉƌŽŐƌĂŵŵĞ�Ăƚ�ƚŚĞ��^W�ŶĞƵƚƌŽŶ�ĨĂĐŝůŝƚǇ�;�Ͳd�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞͿ�ŚĂƐ�
ŝŶĐƌĞĂƐĞĚ�ĚĞŵĂŶĚ�ĨŽƌ�ŶĞǁ�ĚŝĂŐŶŽƐƟĐƐ�ĂŶĚ�ĐĂƉĂďŝůŝƟĞƐ͘���ŬĞǇ�ĂƐƉĞĐƚ�ŽĨ�ŵĞĂƐƵƌŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ƌĂĚŝĂƟŽŶ�
ĮĞůĚ͘�EĞǁ�ĚŝĂŐŶŽƐƟĐƐ�ǁŝůů�ďĞ�ŝŶƐƚĂůůĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ŐĂŵŵĂͲƌĂǇ�ĂŶĚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�'��Edϰ�ŵŽĚĞůůŝŶŐ�ŚĂƐ�ďĞĞŶ�
ƵƐĞĚ�ƚŽ�ĚĞǀĞůŽƉ�Ă�Εϭϰ�DĞs�ŶĞƵƚƌŽŶ�ƐŚŝĞůĚĞĚ͕��ŽŵƉƚŽŶ�ƐƵƉƉƌĞƐƐĞĚ�,W'Ğ�ƐǇƐƚĞŵ�ƚŽ�ŵĞĂƐƵƌĞ�ƉƌŽŵƉƚ�ŐĂŵŵĂ�ƌĂǇƐ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�
ĂĐƟǀĂƟŽŶ�ŝŶ�ƚŚĞ��^W� ŝƌƌĂĚŝĂƟŽŶ�ĐĞůů͘�dŽŐĞƚŚĞƌ�ƚŚĞƐĞ�ŶĞǁ�ĐĂƉĂďŝůŝƟĞƐ�ǁŝůů�ĞŶĂďůĞ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐŚŽƌƚ� ůŝǀĞĚ�ĂĐƟǀĂƟŽŶ�
ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ƌĂĚŝŽĂĐƟǀĞ�ŝƐŽƚŽƉĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘��Ŷ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞƐĞ�ĚŝĂŐŶŽƐƟĐƐ�ĂŶĚ�ŚŝŐŚůŝŐŚƚƐ�ŽĨ�ƚŚĞ�ůŝŬĞůǇ�ĨƵƚƵƌĞ�ƉƌŽŐƌĂŵŵĞ�
of work will be displayed.

S053 Preliminary decommissioning plan of European spallation source
Ene D. 
�ƵƌŽƉĞĂŶ�^ƉĂůůĂƟŽŶ�^ŽƵƌĐĞ��Z/�͕��ŶǀŝƌŽŶŵĞŶƚ�,ĞĂůƚŚ�ĂŶĚ�^ĂĨĞƚǇ��ĞƉĂƌƚŵĞŶƚ͕�>ƵŶĚ͕�^ǁĞĚĞŶ

dŚŝƐ�ƉĂƉĞƌ�ŝƐ�Ă�ƐƵƌǀĞǇ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ��^ƉĂůůĂƟŽŶ�^ŽƵƌĐĞ͕��^^�ƉƌĞůŝŵŝŶĂƌǇ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ƉůĂŶ�;�WͿ�ĚĞǀĞůŽƉĞĚ�ŝŶ�ĐŽŵƉůŝĂŶĐĞ�
ǁŝƚŚ�^ǁĞĚŝƐŚ�ZĞŐƵůĂƚŽƌǇ��ƵƚŚŽƌŝƚǇ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĚĞĮŶĞĚ�ĨŽƌ�ŶŽŶͲŶƵĐůĞĂƌ�ĨĂĐŝůŝƟĞƐ͕�ĂŶĚ�ĨŽůůŽǁŝŶŐ�ĂůƐŽ�ƚŚĞ�ŐƵŝĚĂŶĐĞ�ƉƌŽǀŝĚĞĚ�ďǇ�
^ǁĞĚŝƐŚ�EƵĐůĞĂƌ�&ƵĞů�ĂŶĚ�tĂƐƚĞ�DĂŶĂŐĞŵĞŶƚ��ŽŵƉĂŶǇ�;^<�Ϳ͘
�^^�ƐĞůĞĐƚĞĚ�ĂƐ�ƌĞĨĞƌĞŶĐĞĚ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ƐƚƌĂƚĞŐǇ͗�ŝŵŵĞĚŝĂƚĞ�ĚŝƐŵĂŶƚůŝŶŐ�;/�Ϳ�ŽƉƟŽŶ͘�dŚĞ�ĚĞƐŝƌĂďůĞ�ĮŶĂů�ŐŽĂů�ŽĨ�ĚĞĐŽŵŵŝƐ-
ƐŝŽŶŝŶŐ�ĂĐƟǀŝƟĞƐ�ǁŝůů�ďĞ�ƚŽ�ƌĞƚƵƌŶ�ƚŚĞ�ƐŝƚĞ�ƚŽ�ŐƌĞĞŶ�ĮĞůĚ�ƐƚĂƚƵƐ͘
dŚĞ�ďĂƐĞůŝŶĞ�ƉůĂŶ�ĨŽƌ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƌĞŵŽǀŝŶŐ�ƚŚĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�Ă�ƐĞƋƵĞŶĐĞ�ƐƚĂƌƟŶŐ�ǁŝƚŚ�ƚŚĞ�ŵŽƐƚ�ƌĂĚŝŽĂĐƟǀĞ�
ƉĂƌƚƐ�ĂŶĚ�ĞŶĚŝŶŐ�ǁŝƚŚ�ƚŚĞ�ůĞĂƐƚ�ƌĂĚŝŽĂĐƟǀĞ�ŽŶĞƐ͘�DĂŝŶ�ƚĂƐŬƐ�ĂŶĚ�ƟŵĞͲƐĐĂůŝŶŐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ƚŚĞ�ƉĂƉĞƌ͘
dŚĞ�ĂƉƉƌŽĂĐŚ�ƚŽ�ďĞ�ƵƐĞĚ�ŝŶǀŽůǀĞƐ�ƚŚĞ�ĚŝƐŵĂŶƚůŝŶŐ͕�ƐĞŐŵĞŶƟŶŐ�ĂŶĚ�ĚĞĐŽŶƚĂŵŝŶĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ�ƚŚĂƚ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ĞīĞĐ-
ƟǀĞ�ĨŽƌ�ƚŚĞ��^^�ĨĂĐŝůŝƚǇ͘���ƐƵŵŵĂƌǇ�ŽĨ�ƚŚĞ�ŵĞƚŚŽĚŽůŽŐŝĞƐ�ĂŶĚ�ƚǇƉĞƐ�ŽĨ�ĞƋƵŝƉŵĞŶƚ�ƌĞĐŽŵŵĞŶĚĞĚ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶ�ŝŶ�ĞĂĐŚ�ŽĨ�ƚŚĞ�
area of the facility is provided.
dǇƉĞƐ�ĂŶĚ�ƋƵĂŶƟƟĞƐ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�ĞƐƟŵĂƚĞĚ�ƚŽ�ďĞ�ŐĞŶĞƌĂƚĞĚ�Ăƚ�ƚŚĞ�ĮŶĂů�ƐŚƵƚͲĚŽǁŶ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ĂƌĞ�ĨƵƌƚŚĞƌ�ŽƵƚůŝŶĞĚ͘�
dŚĞ�ĂŵŽƵŶƚƐ�ŽĨ��^^�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�ĂŶĚ�ĐůĂƐƐŝĮĐĂƟŽŶƐ�ǁĞƌĞ�ĚĞƌŝǀĞĚ�ƵƐŝŶŐ͗�ŝͿ�ƉƌĞĐŝƐĞ�DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�ŝŝͿ�ƐĐĂůŝŶŐ�ƚŚĞ�
ĂĐƟǀŝƚǇ�ĨƌŽŵ�ƚŚĞ�ŽƉĞƌĂƟŽŶ�ĞǆƉĞƌŝĞŶĐĞ�ŽĨ�ƚŚĞ�ĞǆŝƐƟŶŐ�ƐƉĂůůĂƟŽŶ�ƐŽƵƌĐĞ�ŝŶƐƚĂůůĂƟŽŶƐ�ĨŽƌ�ǁĂƐƚĞ�ƐƵĐŚ�ŝƚ�ŝƐ�ĚŝĸĐƵůƚ�ƚŽ�ƉƌĞĚŝĐƚ�ůĞǀĞů�
ŽĨ�ĂĐƟǀĂƟŽŶ�Žƌ�ĨŽƌ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ŝŶ�ƐƚĂŐĞ�ŽĨ�ƚŚĞ�ƉƌĞͲĐŽŶĐĞƉƚƵĂů�ŵŽĚĞů͘
�ŵƉŚĂƐŝƐ�ŝƐ�ŐŝǀĞŶ�ƵƉŽŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ŽĨ�ƚŚĞ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ŵĂĐŚŝŶĞ�ĂŶĚ�ĞĂƌƚŚ�ƵŶĚĞƌŶĞĂƚŚ�ƚŚĞ�ĨĂĐŝůŝƚǇ�
ƵƐŝŶŐ�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ĐŽĚĞ�D�EWyϲ�ĐŽƵƉůĞĚ�ǁŝƚŚ�ĂĐƟǀĂƟŽŶ�ĐŽĚĞ��/E��Z͛ϵϬ͘�KďƚĂŝŶĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ĚĞƚĂŝů�ŝŶ�ƌĞůĂƟŽŶ�
ǁŝƚŚ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ĂĐƟǀŝƟĞƐ͘
dŚĞ�ƉĂƉĞƌ�ĞŶĚƐ�ƵƉ�ǁŝƚŚ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ƚŽ�ƚŚĞ��^^�ŵĂŶĂŐĞŵĞŶƚ�ƚĞĂŵ�ŽĨ�ĂĐƟŽŶƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƚĂŬĞŶ�ĚƵƌŝŶŐ�ƚŚĞ�ĚĞƐŝŐŶ�
ƉŚĂƐĞ�ĨŽƌ�ĞĸĐŝĞŶƚ�ĚŝƐŵĂŶƚůŝŶŐ�ĂŶĚ�ĚŝƐƉŽƐĂů�ĂŶĚ�ƚŚƵƐ�ƌĞĚƵĐŝŶŐ�ĂŶǇ�ĞǆƉŽƐƵƌĞ�ůĞǀĞůƐ�ŽĨ�ƚŚĞ�ƉĞƌƐŽŶŶĞů�ĂŶĚ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ĐŽƐƚƐ͘
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S054 92,94Zirconium irradiation for 1 keV - 1 MeV neutron flux determination by means of (n, 
gamma) reaction
^ĞƌŐĞǇĞǀĂ�s͘ �ϭ͕�dŚŝŽůůĂǇ�E͘�ϭ͕�sŝŐŶĞĂƵ�K͘�Ϯ͕�<ŽƌƐĐŚŝŶĞŬ�'͘�ϯ͕�>ǇŽƵƐƐŝ��͘�ϭ͘
ϭ����͕���E͕���Z͕�/ŶƐƚƌƵŵĞŶƚĂƟŽŶ�^ĞŶƐŽƌƐ�ĂŶĚ��ŽƐŝŵĞƚƌǇ�>ĂďŽƌĂƚŽƌǇ͕ �Ϯ��ŚĞŵŝĐĂů�ĂŶĚ�ZĂĚŝŽĐŚĞŵŝĐĂů��ŶĂůǇƐĞƐ�
>ĂďŽƌĂƚŽƌǇ͕ ��ĂĚĂƌĂĐŚĞ͕�^ƚ�WĂƵů�>Ğǌ��ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�ϯ�DĂŢĞƌ�>ĞŝďŶŝƚǌ�>ĂďŽƌĂƚŽƌŝƵŵ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ�
DƸŶĐŚĞŶ͕�'ĂƌĐŚŝŶŐ͕�'ĞƌŵĂŶǇ

ZĞĂĐƚŽƌ�ĚŽƐŝŵĞƚƌǇ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŝƐŽƚŽƉĞ�ŝƌƌĂĚŝĂƟŽŶ�ĂŶĚ�ɶͬyͲƌĂǇ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘�dŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŝƐ�ǁĞůů�
ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ƚŚĞ�ƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ĞŶĞƌŐŝĞƐ͘�dŚĞ�ůĂĐŬ�ŽĨ�Ă�ƉƌŽƉĞƌ�ĚĞƚĞĐƚŽƌ�ĨŽƌ�ƚŚĞ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĨƌŽŵ�ϭ�ŬĞs�ƚŽ�
ϭ�DĞs�ĞŶĐŽƵƌĂŐĞƐ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĨŽƌ�Ă�ŶĞǁ�ƚĂƌŐĞƚͲŝƐŽƚŽƉĞ�ĂŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ͘
dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�ƚŽ�ƐŚŽǁ�ƚŚĞ�ƉŽƐƐŝďůĞ�92,94�ƌ�ĂƉƉůŝĐĂƟŽŶ͕�ƚŽ�ƉƌŽǀĞ�ŝƚƐ�ĨĞĂƐŝďŝůŝƚǇ�ĂŶĚ�ƚŽ�ŵŽƟǀĂƚĞ�ŶĞǁ�ƐƚƵĚŝĞƐ�ŝŶ�ǌŝƌĐŽ-
ŶŝƵŵ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ͘
We irradiated 92,94�ƌ�ƵŶĚĞƌ�Ă�ďŽƌŽŶ�ŶŝƚƌŝĚĞ�ĮůƚĞƌ�ƚŽ�ĞůŝŵŝŶĂƚĞ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ�ĐŽŶƚƌŝďƵƟŽŶ͘�dŚĞ�ƌĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ƉƌŽĚƵĐĞƐ�
ĚƵƌŝŶŐ�ƚŚĞ�ŝƌƌĂĚŝĂƟŽŶ�ƚǁŽ�ŶĞǁ�ŝƐŽƚŽƉĞƐ͗�93Zr, ϵϱZr. ϵϱ�ƌ�ŝƐ�ŵĞĂƐƵƌĞĚ�ďǇ�ɶ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ǁŚĞƌĞĂƐ�93Zr is measured by accelerator 
ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůƵĞƐ�ŽďƚĂŝŶĞĚ�ĂƌĞ�ϵϱ�ƌ�ĂĐƟǀŝƚǇ�ĂŶĚ�93Zr/92�ƌ�ƌĂƟŽ͘
dŚĞ�ŝƌƌĂĚŝĂƟŽŶ�ƐŝŵƵůĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ͘�92,94�ƌ�;Ŷ͕�ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŚĞ�ŵŽƐƚ�ƚŽ�ƚŚĞ�ŐůŽďĂů�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�
ĐĂůĐƵůĂƟŽŶ�ƌĞƐƵůƚƐ͘��ŝƌĐŽŶŝƵŵ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ŶŽƚ�ĞŶŽƵŐŚ�ƐƚƵĚŝĞĚ�ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�ŝŶĐůƵĚĞĚ�ŝŶ�/Z�&&�ůŝďƌĂƌǇ�ƚŚĂƚ�ŝƐ�ƚƌĂĚŝƟŽŶĂůůǇ�
ƵƐĞĚ�ĨŽƌ�ĚŽƐŝŵĞƚƌǇ͘�ZĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�92,94�ƌ�ǁĂƐ�ƚĂŬĞŶ�ĨƌŽŵ�:�&&�ϯ͘Ϯ�ĂŶĚ��E�&ͬ��s//͘ϭ͘�dŚĞ��ͬ��ĐŽŵƉĂƌŝƐŽŶ�ŝƐ�
being performed.
�E�&�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϬͲϱ�Ğs�ƚŽ�ϮϬ�DĞs͘ �hŶĐĞƌƚĂŝŶƟĞƐ�ĨŽƌ�92�ƌ�;Ŷ͕�ɶͿ�;ƌĞƐƉ͘�94Zr 
;Ŷ͕�ɶͿͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ϭ�ŬĞs�Ͳ�ϭ�DĞs�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ǀĂƌǇ�ĨƌŽŵ�ϳй�ƚŽ�ϭϵй�;ƌĞƐƉ͘�ĨƌŽŵ�ϳй�ƚŽ�ϭϯйͿ͘�:�&&�ƉƌŽǀŝĚĞƐ�ŚŝŐŚ�ƵŶĐĞƌƚĂŝŶƚǇ�
ǀĂůƵĞƐ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĨƌŽŵ�ϭϲϭ�ŬĞs�ƚŽ�Ϯϳ�DĞs͘ �tĞ�ĂůƐŽ�ŶŽƟĐĞĚ�Ă�ůĂĐŬ�ŽĨ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĐŽŶĐĞƌŶŝŶŐ��ƌ�
;Ŷ͕�ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ŵŽƐƚ�ĐŽŵƉůĞƚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�ŐŝǀĞŶ�ďǇ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨƌŽŵ�ϭϵϳϲ�ƚŚĂƚ�ǁĞƌĞ�ƉĂƌƟĂůůǇ�ĐŽŵƉůĞƚĞĚ�ŝŶ�ϮϬϭϬ͘�
dŚŝƐ�ǁŽƌŬ�ƉƌŽǀŝĚĞƐ��ͬ��ǀĂůƵĞƐ�ĨŽƌ�ϵϱ�ƌ�ĂĐƟǀŝƚǇ�ĂŶĚ�93Zr/92�ƌ�ƌĂƟŽ͘�hŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ĂǀĂŝůĂďůĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘��ǆƉĞƌŝŵĞŶ-
tal uncertainty for ϵϱ�ƌ�ĂĐƟǀŝƚǇ�ŝƐ�ŝŶĨĞƌŝŽƌ�ƚŽ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƚǇ͘��ǆƉĞƌŝŵĞŶƚĂů�ƵŶĐĞƌƚĂŝŶƚǇ�ĨŽƌ�93Zr/92�ƌ�ŚĂƐ�ƐƟůů�ƚŽ�ďĞ�
ŝŵƉƌŽǀĞĚ͖�ŶĞǀĞƌƚŚĞůĞƐƐ�ŝƚ�ŝƐ�ƐŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƚǇ͘�dŚƵƐ͕�ŝƚ�ŝƐ�ƐŚŽǁŶ�ŚĞƌĞ�ƚŚĂƚ�ŵŽƌĞ�ƉƌĞĐŝƐĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�92,94Zr 
;Ŷ͕�ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ƌĞƋƵŝƌĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ��ͬ��ǀĂůƵĞƐ͘�

S055 Analysis of energy resolution in the KURRI-LINAC pulsed neutron facility
^ĂŶŽ�d͘ �ϭ͕�,Žƌŝ�:/�͘�ϭ͕�dĂŬĂŚĂƐŚŝ�z͘ �ϭ͕�zĂƐŚŝŵĂ�,͘��ϭ͕�,ĂƌĂĚĂ�,͘�Ϯ
ϭ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕��ŝǀŝƐŝŽŶ�ŽĨ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�^ĐŝĞŶĐĞ͕�KƐĂŬĂ͕�:ĂƉĂŶ͖�Ϯ�:ĂƉĂŶ�
Atomic Energy Agency, Nuclear Science and Engineering Center, Ibaraki, Japan

/Ŷ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�;D�ƐͿ�ĂŶĚ�ůŽŶŐ�ůŝĨĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;>>&WƐͿ͕�ƚŚĞ�ƉƌŽũĞĐƚ�ĞŶƟƚůĞĚ�ĂƐ�͞ZĞƐĞĂƌĐŚ�
ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ��ĐĐƵƌĂĐǇ�/ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�DŝŶŽƌ��ĐƟŶŝĚĞƐ�;�/D��Ϳ͟�ŝƐ�ďĞŝŶŐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�
:ĂƉĂŶ͘�/Ŷ�ƚŚŝƐ�ƉƌŽũĞĐƚ͕�ĚŝīĞƌĞŶƟĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ŽĨ�D�Ɛ�ĂŶĚ�>>&WƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŝƚŚ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ĂƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ͘�dŽ�
ƐƵƉƉůǇ�ŝŶĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĂĐĐƵƌĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ďǇ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ƚĞĐŚŶŝƋƵĞ͕�ǁĞ�ŵĞĂƐƵƌĞ�ƚŽƚĂů�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ŽĨ�D�Ɛ�ďǇ�ŝŶ�ƚŚĞ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ�Ͳ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�;<hZZ/Ͳ>/E��Ϳ͘
/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶ�ƚŽ�ƉƌŽǀŝĚĞ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ŇƵǆ�ĨŽƌ�dK&�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�
the KURRI-LINAC pulsed neutron facility. 
dŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ŵŽĚĞƌĂƚĞĚ�ŶĞƵƚƌŽŶ�ŇƵǆ�Ăƚ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ͘Ϭϭ�Ğs�ƚŽ�ϮϬ�DĞs͘ ��Ɛ�ƚŚĞ�ƌĞƐƵůƚ͕�ǁĞ�
ŽďƚĂŝŶĞĚ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶƐ�;ȴ�ͬ�Ϳ�ŝŶ�ƚŚĞ�ĞƉŝͲƚŚĞƌŵĂů�ƌĞŐŝŽŶ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶƐ�ǁĞƌĞ�ϭ͘Ϭй�ŝŶ�ƚŚĞ�ŶĞƵ-
ƚƌŽŶ�ĞŶĞƌŐǇ�ŽĨ�ϭ͘Ϭ�Ğs͕�ϭ͘ϭй�ŝŶ�ϭϬϬ͘Ϭ�Ğs�ĂŶĚ�ϭ͘ϳй�ŝŶ�ϭ͘Ϭ�ŬĞs͘ �
Present study includes the result of “Research and Development for accuracy improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�
ŽĨ�:ĂƉĂŶ�;D�ydͿ͘
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�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

�ŚŝŶĂ� /ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ�;�/��Ϳ� ŝƐ�ŽŶĞ�ŽĨ� ƚŚĞ�ŵŽƐƚ� ŝŵƉŽƌƚĂŶƚ�ďĂƐĞƐ� ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ� ŝŶ��ŚŝŶĂ͘� /Ŷ�ƚŚŝƐ�
ƚĂůŬ͕�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂĐƟǀŝƟĞƐ�Ăƚ��/���ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ƐĞĐŽŶĚĂƌǇ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ��y�
ĂŶĚ���y�ŵĞĂƐƵƌĞŵĞŶƚ͕� ƚŚĞ� ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚ� ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ďĞŶĐŚŵĂƌŬŝŶŐ͕� ƚŚĞ�ĞǆĐŝƚĂƟŽŶ� ĨƵŶĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ͕� ƚŚĞ�
ŶĞƵƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ƚŚĞ�ŐĂŵŵĂ�ƉƌŽĚƵĐƟŽŶ�ǇŝĞůĚƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ǁŝůů�ďĞ�
ŝŶƚƌŽĚƵĐĞĚ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ƉƌŽŐƌĞƐƐ�ŽĨ�ƐŽŵĞ�ŶĞǁ�ĨĂĐŝůŝƟĞƐ�ĂŶĚ�ƉƌŽƉŽƐĞĚ�ƉůĂŶƐ�;Ğ͘Ő͘���'ĂŵŵĂ�ƌĂǇ�dŽƚĂů��ďƐŽƌƉƟŽŶ�&ĂĐŝůŝƚǇ�
;'d�&Ϳ�ĨŽƌ�;Ŷ͕ŐͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ͕���ϯ,Ğ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇ�ĨŽƌ�;Ŷ͕ϮŶͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ƚŚĞ�
ďĂĐŬ�ƐƚƌĞĂŵŝŶŐ�ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ��ŚŝŶĂ�^ƉĂůůĂƟŽŶ�EĞƵƚƌŽŶ�^ŽƵƌĐĞ�;�^E^ͿͿ�ǁŝůů�ĂůƐŽ�ďĞ�
presented.

R057 Nuclear astrophysics and measurements of deuteron-induced reactions at Soreq 
applied research accelerator facility
,ĂůĨŽŶ�^͘�ϭ͕�WĂƵů�D͘�Ϯ͕�<ƌĞŝƐĞů��͘�ϭ͕�tĞŝƐƐŵĂŶ�>͘�ϭ͕��ƌĞŶƐŚƚĂŵ��͘�ϭ͕�<ŝũĞů��͘�ϭ͕��ĞƌŬŽǀŝƚƐ��͘�ϭ͕��ůŝǇĂŚƵ�/͘�ϭ͕�^ŚŝŵĞů�
'͘�ϭ͕�^ŚŽƌ��͘�ϭ͕�^ŝůǀĞƌŵĂŶ�/͘�ϭ͕�dĞƐƐůĞƌ�D͘�Ϯ
ϭ��ŝǀŝƐŝŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ĂŶĚ�ĞŶŐŝŶĞĞƌŝŶŐ͕�^ŽƌĞƋ�EZ�͕�zĂǀŶĞ͕�/ƐƌĂĞů͖�Ϯ�ZĂĐĂŚ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ͕�,ĞďƌĞǁ�
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WŚĂƐĞ�ϭ�ŽĨ�ƚŚĞ�^ŽƌĞƋ��ƉƉůŝĞĚ�ZĞƐĞĂƌĐŚ��ĐĐĞůĞƌĂƚŽƌ�&ĂĐŝůŝƚǇ�;^�Z�&Ϳ�ŝƐ�ďĂƐĞĚ�ŽŶ�Ă�ƉƌŽƚŽŶͬĚĞƵƚĞƌŽŶ�Z&�ƐƵƉĞƌĐŽŶĚƵĐƟŶŐ�>ŝŶĂĐ�
ǁŝƚŚ�ǀĂƌŝĂďůĞ�ĞŶĞƌŐǇ�;ϭ͘ϱͲϲ�DĞsͿ�ĂŶĚ�Ă�ŚŝŐŚ�ŝŽŶ�ŝŶƚĞŶƐŝƚǇ�;Ϭ͘ϬϭͲϮ�ŵ�Ϳ͘���ŚŝŐŚͲƉŽǁĞƌ�ĨƌĞĞͲƐƵƌĨĂĐĞ�>ŝƋƵŝĚͲ>ŝƚŚŝƵŵ�dĂƌŐĞƚ�;>ŝ>ŝdͿ�
ŝƐ�ŽƉĞƌĂƚĞĚ�ƌŽƵƟŶĞůǇ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ǀŝĂ�ƚŚĞ�ƚŚŝĐŬͲƚĂƌŐĞƚ�7Li(p,n)7�Ğ�ƌĞĂĐƟŽŶ�ĂŶĚ�ƵƐĞĚ�ĨŽƌ�ƋƵĂŶƟƚĂƟǀĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�
ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘��ŽŵďĂƌĚĞĚ�ǁŝƚŚ�Ă�ϭͲϮ�ŵ��ƉƌŽƚŽŶ�ďĞĂŵ�Ăƚ�Εϭ͘ϵϮ�DĞs�ĨƌŽŵ�^�Z�&͕ �>ŝ>ŝd�ǇŝĞůĚƐ�Ă�ϯϬͲŬĞs�
ƋƵĂƐŝͲDĂǆǁĞůůŝĂŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ǁŝƚŚ�ĂŶ�ŝŶƚĞŶƐŝƚǇ�ŽĨ�ϯͲϱпϭϬ10 n/s, more than one order of magnitude larger than present 
near-threshold 7>ŝ;Ɖ͕ŶͿ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ͘�&ŝƌƐƚ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ďĞŶĐŚŵĂƌŬ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐǇƐƚĞŵ�ďǇ�ŵĞĂƐƵƌ-
ŝŶŐ�ƚŚĞ�DĂǆǁĞůůŝĂŶ��ǀĞƌĂŐĞĚ��ƌŽƐƐ�^ĞĐƟŽŶ�;D��^Ϳ�ŽĨ�ƐĞǀĞƌĂů�ƚĂƌŐĞƚƐ͘�dŚĞ�D��^�ŽĨ�94Zr and 96Zr, important isotopes for the 
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƐͲƉƌŽĐĞƐƐ�ĞǀŽůƵƟŽŶ͕�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�Ϯϴ͘Ϭ�ц�Ϭ͘ϲ�ŵď�ĂŶĚ�ϭϮ͘ϰ�ц�Ϭ͘ϱ�ŵď͕�ƌĞƐƉĞĐƟǀĞůǇ͕ �ďĂƐĞĚ�ŽŶ�ĂĐƟǀĂƟŽŶ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ĚĞƚĂŝůĞĚ�ĂŶĂůǇƐŝƐ͕�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ǁŝƚŚ�ůŽǁĞƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ�΀ϭ΁͘�tĞ�ĂƌĞ�
ĞǆƚĞŶĚŝŶŐ�ŽƵƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ�ƚŽ�ƐĞǀĞƌĂů�ƚĂƌŐĞƚƐ�ŽĨ�ĐƵƌƌĞŶƚ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ŝŶƚĞƌĞƐƚ͗�ƚŚĞ�36,38Ar(n,௩Ϳ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ďĞŝŶŐ�ŝŶ-
ǀĞƐƟŐĂƚĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ǁŝƚŚ�ϯϬͲŬĞs�ƋƵĂƐŝͲDĂǆǁĞůůŝĂŶ�ŶĞƵƚƌŽŶƐ�ĂƐ�ǁĞůů�ĂƐ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶƐ�ŽŶ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůŝĚĞƐ�
such as natGa and natSe in the weak s-process and 209�ŝ�ŝŶ�ƐͲƉƌŽĐĞƐƐ�ƚĞƌŵŝŶĂƟŽŶ͘�dŚĞ�ŚŝŐŚ�ŶĞƵƚƌŽŶ�ŝŶƚĞŶƐŝƚǇ�ĞŶĂďůĞƐ�ƚŚĞ�D��^�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ůŽǁ�ĂďƵŶĚĂŶĐĞ�Žƌ�ƌĂĚŝŽĂĐƟǀĞ�ƚĂƌŐĞƚƐ͗�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�7�Ğ͕�ĨŽƌ��ŝŐ��ĂŶŐ�EƵĐůĞŽƐǇŶƚŚĞƐŝƐ͕�ĂŶĚ�
on s-process branching points 147Pm, 171dŵ�΀Ϯ΁�ĂƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ͘�dŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�
ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ͘�dŚĞ�^�Z�&�WŚĂƐĞ�/�ǀĂƌŝĂďůĞ�ĞŶĞƌŐǇ�ůŝŶĂĐ�ĂůƐŽ�ĞŶĂďůĞƐ�ĂĐĐƵƌĂƚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�
ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ϮͲϲ�DĞs͘ �tŚŝůĞ�ŵƵĐŚ�ŽĨ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĚĞƵƚĞƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƐƚĂĐŬ�
ƚĞĐŚŶŝƋƵĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŚŝĐŚ�ƌĞƐƵůƚ�ŝŶ�ůĂƌŐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ĞŶĞƌŐǇ�ŝŶ�ƚŚĞ�ϮͲϲ�DĞs�ƌĂŶŐĞ͕�ƚŚĞ�^�Z�&�ƐĞƚƵƉ�ĂůůŽǁƐ�ĨŽƌ�ƐŝŶŐůĞ�
ƚŚŝŶ�ƚĂƌŐĞƚ�ŝƌƌĂĚŝĂƟŽŶƐ�ǁŝƚŚ�ĂŶ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ƐŵĂůůĞƌ�ƚŚĂŶ�ϱϬ�ŬĞs͘ �tĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ŚĞƌĞ�ƉƵďůŝƐŚĞĚ�ƌĞƐƵůƚƐ�ĨŽƌ�63Cu(d,p)64Cu, 
nat�Ƶ;Ě͕ǆͿϲϱZn and 23Na(d,p)24EĂ��ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŵĞĂƐƵƌĞĚ�Ăƚ�^�Z�&�΀ϯ΁͘

΀ϭ΁�D͘�dĞƐƐůĞƌ�Ğƚ�Ăů͕͘�WŚǇƐ͘�>ĞƩ͘���ϳϱϭ�;ϮϬϭϱͿ�ϰϭϴ͖͘�΀Ϯ΁��͘�'ƵĞƌƌĞƌŽ�Ğƚ�Ăů͕͘�dŚĞƐĞ��ŽŶĨĞƌĞŶĐĞ�WƌŽĐĞĞĚŝŶŐƐ͖͘�΀ϯ΁�>͘�tĞŝƐƐŵĂŶ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚ͘�
ĂŶĚ�DĞƚŚ͘�ŝŶ�WŚǇƐ͘�ZĞƐ͘���ϯϰϮ�;ϮϬϭϱͿ�ϳʹϭϮ
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R058 Induced radioactivity studies of the shielding and beamline equipment of the high 
intensity proton accelerator facility at PSI
�ĞƌŐŵĂŶŶ�Z͘�ϭ͕�<ŝƐĞůĞǀ��͘�ϭ͕�KƟŽƵŐŽǀĂ�W͘ �ϭ͕Ϯ�ZĞŝƐƐ�d͘ �ϭ͕�dĂůĂŶŽǀ�s͘ �ϭ͕�tŽŚůŵƵƚŚĞƌ�D͘�ϭ
ϭ��ĞƉĂƌƚŵĞŶƚ�>ĂƌŐĞ�ZĞƐĞĂƌĐŚ�&ĂĐŝůŝƟĞƐ�;'&�Ϳ͕�Ϯ��ĞƉĂƌƚŵĞŶƚ�>ŽŐŝƐƟĐƐ�;>K'Ϳ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐŝƟƚĞ�;W^/Ϳ͕�sŝůůŝŐĞŶ͕�
Switzerland

dŚĞ�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚĞ�;W^/Ϳ�ŝƐ�ƚŚĞ�ůĂƌŐĞƐƚ�ŶĂƟŽŶĂů�ƌĞƐĞĂƌĐŚ�ĐĞŶƚĞƌ�ŝŶ�^ǁŝƚǌĞƌůĂŶĚ͘�/ƚƐ�ŵƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ƌĞƐĞĂƌĐŚ�ŝƐ�ĚĞĚŝĐĂƚĞĚ�
ƚŽ�Ă�ǁŝĚĞ�ĮĞůĚ�ŝŶ
ŶĂƚƵƌĂů�ƐĐŝĞŶĐĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ�ĂƐ�ǁĞůů�ĂƐ�ƉĂƌƟĐůĞ�ƉŚǇƐŝĐƐ͘�dŚĞ�,ŝŐŚ� /ŶƚĞŶƐŝƚǇ�WƌŽƚŽŶ��ĐĐĞůĞƌĂƚŽƌ�&ĂĐŝůŝƚǇ� ;,/W�Ϳ�ŚĂƐ�ďĞĞŶ� ŝŶ�
ŽƉĞƌĂƟŽŶ�Ăƚ�W^/�ƐŝŶĐĞ�ϭϵϳϰ͘�/ƚ�ŝŶĐůƵĚĞƐ�ϴϳϬ�ŬĞs��ŽĐƌŽŌͲtĂůƚŽŶ�ƉƌĞͲĂĐĐĞůĞƌĂƚŽƌ͕ �Ă�ϳϮ�DĞs�ĐǇĐůŽƚƌŽŶ�ŝŶũĞĐƚŽƌ�ĂƐ�ǁĞůů�ĂƐ�Ă�ϱϵϬ�
DĞs�ƌŝŶŐ�ĐǇĐůŽƚƌŽŶ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĨĂĐŝůŝƟĞƐ͕�ƚŚĞ�ŵĞƐŽŶ�ƉƌŽĚƵĐƟŽŶ�ŐƌĂƉŚŝƚĞ�ƚĂƌŐĞƚƐ͕�dĂƌŐĞƚ���ĂŶĚ�dĂƌŐĞƚ�D͕�ĂŶĚ�ƚŚĞ�ƐƉĂůůĂ-
ƟŽŶ�ƚĂƌŐĞƚƐ�;^/EY�ĂŶĚ�h�EͿ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ŵĂƚĞƌŝĂů�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ƉĂƌƟĐůĞ�ƉŚǇƐŝĐƐ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĨƵůĮůů�ƚŚĞ�ƌĞƋƵĞƐƚ�ŽĨ�ƚŚĞ�ƌĞŐƵůĂƚŽƌǇ�
ĂƵƚŚŽƌŝƟĞƐ�ĂŶĚ�ƚŽ�ďĞ�ƌĞƉŽƌƚĞĚ�ƚŽ�ƚŚĞ�ƌĞŐƵůĂƚŽƌƐ͕�ƚŚĞ�ĞǆƉĞĐƚĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�ĂŶĚ�ŶƵĐůŝĚĞ�ŝŶǀĞŶƚŽƌǇ�ĂŌĞƌ�ĂŶ�ĂŶƟĐŝƉĂƚĞĚ�ĮŶĂů�
ƐŚƵƚĚŽǁŶ�ŝŶ�ƚŚĞ�ĨĂƌ�ĨƵƚƵƌĞ�ŵƵƐƚ�ďĞ�ĞƐƟŵĂƚĞĚ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ϮϬ�ŵ�ůŽŶŐ�ďĞĂŵůŝŶĞ�ďĞƚǁĞĞŶ�dĂƌŐĞƚ���
ĂŶĚ�ƚŚĞ�ϱϵϬ�DĞs�ďĞĂŵ�ĚƵŵƉ�ŽĨ�,/W��ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ĮƌƐƚ�ƐƚĞƉ�ŝŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ǁĂƐ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ƉĂƌƟĐůĞ�ĚŝƐƚƌŝďƵƟŽŶƐ�
ĂƌŽƵŶĚ�ƚŚĞ�ďĞĂŵůŝŶĞƐ�ƵƐŝŶŐ�ƚŚĞ�D�EWy�Ϯ͘ϳ͘Ϭ�DŽŶƚĞͲ�ĂƌůŽ�ƉĂƌƟĐůĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�΀ϭ΁͘�dŽ�ƉĞƌĨŽƌŵ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�D�EWy�
ŽƵƚƉƵƚ�ĂŶĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞ�ŝŶǀĞŶƚŽƌǇ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƐƉĞĐŝĮĐ�ĂĐƟǀŝƚǇ�ŽĨ�ƚŚĞ�ŶƵĐůŝĚĞƐ͕�ĂŶ�ĂĐƟǀĂƟŽŶ�ƐĐƌŝƉƚ�΀Ϯ΁�ƵƐŝŶŐ�
ƚŚĞ�&/^W��dϭϬ�ĐŽĚĞ�ǁŝƚŚ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�ƚŚĞ��ƵƌŽƉĞĂŶ��ĐƟǀĂƟŽŶ�&ŝůĞ�;��&ϮϬϭϬͿ�΀ϯ΁�ǁĂƐ�ĂƉƉůŝĞĚ͘�dŚĞ�ƐƉĞĐŝĮĐ�ĂĐƟǀŝƚǇ�
ǀĂůƵĞƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĐƵƌƌĞŶƚůǇ�ĞǆŝƐƟŶŐ�̂ ǁŝƐƐ�ĞǆĞŵƉƟŽŶ�ůŝŵŝƚƐ�;>�Ϳ�΀ϰ΁�ĂƐ�ǁĞůů�ĂƐ�ƚŽ�ƚŚĞ�ĨƵƚƵƌĞ�̂ ǁŝƐƐ�ůŝďĞƌĂƟŽŶ�ůŝŵŝƚƐ�;>>Ϳ͘�
dŚĞ�ŽďƚĂŝŶĞĚ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƚŽƚĂů�ǀŽůƵŵĞ�ŽĨ�ƚŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�ƉƌŽĚƵĐĞĚ�Ăƚ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ĂŶĚ�ŚĂǀĞ�ƚŽ�ďĞ�
ƌĞƉŽƌƚĞĚ�ƚŽ�ƚŚĞ�^ǁŝƐƐ�ƌĞŐƵůĂƚŽƌǇ�ĂƵƚŚŽƌŝƟĞƐ͘�dŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ƉĞƌĨŽƌŵĞĚ�ĐĂůĐƵůĂƟŽŶƐ�ƚŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝƐ�ĂůƐŽ�ĚŝƐĐƵƐƐĞĚ͘

΀ϭ΁��͘�WĞůŽǁŝƚǌ͕�D�EWy�hƐĞƌ Ɛ͛�DĂŶƵĂů�sĞƌƐŝŽŶ�Ϯ͘ϳ͘Ϭ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>�Ͳ�WͲϭϭͲϬϬϰϯϴ͕�ϮϬϭϭ͖͘�΀Ϯ΁�&ƌĂŶǌ�y͘�'ĂůůŵĞŝĞƌ�ĂŶĚ�
DŝĐŚĂĞů�tŽŚůŵƵƚŚĞƌ͕ �͞��d/s�d/KE�^�Z/Wd�s�Z^/KE�ϭ͘Ϭ�h^�Z�'h/��͕͟ KZE>ͬdDͲϮϬϬϴͬϬϯϭ�;�ƵŐƵƐƚ�ϭϴ͕�ϮϬϬϴͿ͖͘�΀ϯ΁�: Ͳ͘�Ś͘�^ƵďůĞƚ͕�>͘t͘�WĂĐŬĞƌ͕ �
:͘�<ŽƉĞĐŬǇ͕ �Z͘�͘�&ŽƌƌĞƐƚ͕��͘:͘�<ŽŶŝŶŐ�ĂŶĚ��͘�͘�ZŽĐŚŵĂŶ͕�dŚĞ��ƵƌŽƉĞĂŶ��ĐƟǀĂƟŽŶ�&ŝůĞ͗���&ͲϮϬϭϬ�ŶĞƵƚƌŽŶͲ�ŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ͘���^z�
�ŽĐƵŵĞŶƚĂƟŽŶ�^ĞƌŝĞƐ͕���&�ͲZ�;ϭϬͿ�Ϭϱ͖͘�΀ϰ΁�KƌĚĂŶŶĂŶĐĞ�ƐƵƌ�ůĂ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�;KZĂWͿ�ĚƵ�ũƵŝŶ�ϭϵϵϰ�;�ƚĂƚ�ůĞ�ϭĞƌ�ũĂŶǀŝĞƌ�ϮϬϭϰͿ

I059 Solving challenges in nuclear data for the safety of European nuclear facilities - the 
CHANDA Euratom project
González-Romero EM., on behalf of the CHANDA Euratom project
�ĞŶƚƌŽ�ĚĞ�/ŶǀĞƐƟŐĂĐŝŽŶĞƐ��ŶĞƌŐĠƟĐĂƐ͕�DĞĚŝŽĂŵďŝĞŶƚĂůĞƐ�Ǉ�dĞĐŶŽůſŐŝĐĂƐ��/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶ

dŚĞ��,�E���&WϳͲ�hZ�dKD�ƉƌŽũĞĐƚ͕�^ŽůǀŝŶŐ��ŚĂůůĞŶŐĞƐ�ŝŶ�EƵĐůĞĂƌ��ĂƚĂ�ĨŽƌ�ƚŚĞ�^ĂĨĞƚǇ�ŽĨ��ƵƌŽƉĞĂŶ�EƵĐůĞĂƌ�&ĂĐŝůŝƟĞƐ͕�ďƌŝŶŐƐ�
ƚŽŐĞƚŚĞƌ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵŵƵŶŝƚǇ�;ϯϱ�ƉĂƌƚŶĞƌƐ�ĨƌŽŵ�ϭϲ�ĐŽƵŶƚƌŝĞƐͿ͕�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ�ƌĞƐŽƵƌĐĞƐ�
ƚŽ�ƉƌĞƉĂƌĞ�ƚŚĞ�ŵĞƚŚŽĚŽůŽŐŝĞƐ͕�ĚĞƚĞĐƚŽƌƐ͕�ĨĂĐŝůŝƟĞƐ͕�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ĂŶĚ�ƚŽŽůƐ�ƚŽ�ƉƌŽĚƵĐĞ�ĂŶĚ�ƵƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŝƚŚ�ƚŚĞ�ƋƵĂůŝƚǇ�
ƌĞƋƵŝƌĞĚ�ƚŽ�ĐŽŵƉůǇ�ǁŝƚŚ�ƚŚĞ�ŶĞĞĚƐ�ĨŽƌ�ƚŚĞ�ƐĂĨĞƚǇ�ƐƚĂŶĚĂƌĚƐ�ƚŚĂƚ�ĂƌĞ�ŵĂŶĚĂƚŽƌǇ�ĨŽƌ�ƉƌĞƐĞŶƚ�ĂŶĚ�ĨƵƚƵƌĞ��ƵƌŽƉĞĂŶ�ŶƵĐůĞĂƌ�ƌĞĂĐ-
ƚŽƌƐ�ĂŶĚ�ŽƚŚĞƌ�ŝŶƐƚĂůůĂƟŽŶƐ�ƵƐŝŶŐ�ƌĂĚŝŽĂĐƟǀĞ�ŵĂƚĞƌŝĂůƐ͘�dŚĞ�ƉƌŽũĞĐƚ�ĐŽǀĞƌƐ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ĮĞůĚ�ĨŽƌ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚŚĞƌŵĂů�ĂŶĚ�
ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƚŽƌƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ĚĂƚĂ�;ƵƉ�ƚŽ�Ă�ĨĞǁ�'ĞsͿ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�ƐƵďĐƌŝƟĐĂů��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵƐ�
;��^Ϳ͘�^ŝŐŶŝĮĐĂŶƚ�ƚĞĐŚŶŝĐĂů͕�ŵĞƚŚŽĚŽůŽŐŝĐĂů�ĂŶĚ�ŽƌŐĂŶŝǌĂƟŽŶĂů�ĐŚĂůůĞŶŐĞƐ�ŚĂǀĞ�ƉƌĞǀŝŽƵƐůǇ�ƉƌĞǀĞŶƚĞĚ�ƚŚĞ�ĂĐŚŝĞǀĞŵĞŶƚ�ŽĨ�ƚŚŝƐ�
ŐŽĂů�ĨŽƌ�Ă�ŶƵŵďĞƌ�ŽĨ�ƌĞůĞǀĂŶƚ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ��,�E���ĨŽĐƵƐ�ŝƚƐ�ĞīŽƌƚ�ŽŶ�ŽǀĞƌĐŽŵŝŶŐ�ƚŚŽƐĞ�ĐŚĂůůĞŶŐĞƐ͘�

dŚĞ�ƉƌŽŐƌĞƐƐ�ĂŶĚ�ƐĞůĞĐƚĞĚ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ŝŶĐůƵĚŝŶŐ͗

Ͳ�� WƌŽŐƌĞƐƐ�ŽŶ�ŶĞǁ�ŵĞƚŚŽĚŽůŽŐŝĞƐ�ĂĚĚƌĞƐƐŝŶŐ�ĐŚĂůůĞŶŐŝŶŐ�ĚĂƚĂ�ŶĞĞĚƐ�ŝŶĐůƵĚŝŶŐ͗�ĮƐƐŝŽŶ�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ǀĞƌǇ�
ƌĂĚŝŽĂĐƟǀĞ�ĂŶĚ�ƌĂƌĞ�ŝƐŽƚŽƉĞƐ͕�ĚĞƚĞĐƚŽƌ�ƐĞƚƵƉƐ�ĨŽƌ�ŵŽƌĞ�ĐŽŵƉůĞƚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ĞůĂƐƟĐ͕�ŝŶĞůĂƐƟĐ�ĂŶĚ�;Ŷ͕�ǆŶͿ�ƌĞĂĐƟŽŶƐ͕�
ŚŝŐŚ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ĂĐĐƵƌĂƚĞ�ĚĞĐĂǇ�ĚĂƚĂ�ĂŶĚ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕

Ͳ� �ŽŶƚƌŝďƵƟŽŶƐ�ƚŽ�ĐŽŵŵŝƐƐŝŽŶŝŶŐ�ŶĞǁ�ĨĂĐŝůŝƟĞƐ�;E&^Λ'�E/>�ĂŶĚ�EͺdK&ͺ�ƌĞĂͺϮΛ��ZEͿ͕�ĨĂĐŝůŝƚĂƟŶŐ�ĂĐĐĞƐƐ�ƚŽ�ďĞƐƚ�ĞǆŝƐƟŶŐ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨĂĐŝůŝƟĞƐ�Ăƚ��ƵƌŽƉĞ͕�ĂŶĚ�ŚĞůƉŝŶŐ�ƚŽ�ĐŽŽƌĚŝŶĂƚĞ�ƚŚĞ�ƉƌĞƉĂƌĂƟŽŶ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ƚĂƌŐĞƚƐ͕

Ͳ� �ĞǀĞůŽƉŵĞŶƚƐ�ŽŶ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ƚŽŽůƐ͕�ƉĂƌƟĐƵůĂƌůǇ�ƚŽ�ŝŶĐůƵĚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƵƉĚĂƚĞƐ�ŽĨ�
ƐŝŵƵůĂƟŽŶ�ƚŽŽůƐ�ƚŽ�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ƌĞŐƵůĂƌ�ƵƐĞ�ŽĨ�ƚŚĞƐĞ�ĐŽǀĂƌŝĂŶĐĞƐ�ŝŶ�ƐƚĂŶĚĂƌĚ�ƉƌŽďůĞŵƐ͕

Ͳ� EƵĐůĞĂƌ�ĚĂƚĂ�ŶĞĞĚƐ�ĂŶĚ�ĂƉƉůŝĐĂďŝůŝƚǇ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ƐĂĨĞƚǇ�ĂŶĚ�ĨƵĞů�ĐǇĐůĞ�ĂŶĂůǇƐŝƐ͕�ŝŶ�ŐĞŶĞƌĂů�ĂŶĚ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ĨŽƌ�ƚŚĞ�
DzZZ,��ƉƌŽƚŽƚǇƉĞ�ŽĨ���^�ĂŶĚ�ŽĨ�'ĞŶĞƌĂƟŽŶ�/s�ƌĞĂĐƚŽƌ͘

&ŝŶĂůůǇ�ĂŶ�ŽƵƚůŽŽŬ�ŽĨ�ƚŚĞ�ĂĚĚŝƟŽŶĂů�ƌĞƐƵůƚƐ�ĞǆƉĞĐƚĞĚ�ďǇ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ǁŝůů�ĂůƐŽ�ďĞ�ŝŶĐůƵĚĞĚ͘�
DŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ��,�E���ĐĂŶ�ďĞ�ĨŽƵŶĚ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĐŚĂŶĚĂͲŶĚ͘ĞƵͬ͘
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Abstracts

I060 New evaluation of thermal neutron scattering libraries for light and heavy water
DĄƌƋƵĞǌ��ĄŵŝĂŶ�:/͘�ϭ͕�'ƌĂŶĂĚĂ�:Z͘�ϭ͕��ĂŶƚĂƌŐŝ�&͘ �ϭ͕�ZŽƵďƚƐŽǀ��͘�Ϯ
ϭ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ�ĂŶĚ�/ŶƐƟƚƵƚŽ��ĂůƐĞŝƌŽ͕��ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ͕��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂ͖�Ϯ�
Canadian Nuclear Laboratories, Chalk River, Canada

/Ŷ�ŽƌĚĞƌ�ƚŽ� ŝŵƉƌŽǀĞ�ƚŚĞ�ĚĞƐŝŐŶ�ĂŶĚ�ƐĂĨĞƚǇ�ŽĨ�ƚŚĞƌŵĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ĨŽƌ�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĐŽŶĚŝƟŽŶƐ�ŽŶ�
ƐǇƐƚĞŵƐ�ǁŝƚŚ� ƐŝŐŶŝĮĐĂŶƚ� ĂŵŽƵŶƚ�ŽĨ� ĮƐƐŝůĞ�ŵĂƚĞƌŝĂůƐ� ĂŶĚ�ǁĂƚĞƌ͕ � ŝƚ� ŝƐ� ŶĞĐĞƐƐĂƌǇ� ƚŽ�ƉĞƌĨŽƌŵ�ŚŝŐŚͲƉƌĞĐŝƐŝŽŶ�ŶĞƵƚƌŽŶ� ƚƌĂŶƐƉŽƌƚ�
ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĞƐƟŵĂƚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ͘��dŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ŶĞƵƚƌŽŶ�ŝŶƚĞƌĂĐƟŽŶ�ĚĂƚĂ�ĚŝƐƚƌŝďƵƚĞĚ�ŝŶ�
ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘��dŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ƐƵďͲůŝďƌĂƌŝĞƐ͕�ǁĞ�ĚĞǀĞůŽƉĞĚ�Ă�ƐĞƚ�ŽĨ�ƚŚĞƌŵĂů�
ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞůƐͿ�ĨŽƌ�ŚǇĚƌŽŐĞŶ�ďŽƵŶĚ�ŝŶ�ůŝŐŚƚ�ǁĂƚĞƌ͕ �ĂŶĚ�ĚĞƵƚĞƌŝƵŵ�ĂŶĚ�ŽǆǇŐĞŶ�ďŽƵŶĚ�ŝŶ�
heavy water, in the ENDF-ϲ�ĨŽƌŵĂƚ�ĨƌŽŵ�ƌŽŽŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ƵƉ�ƚŽ�ƚŚĞ�ĐƌŝƟĐĂů�ƚĞŵƉĞƌĂƚƵƌĞƐ�ŽĨ�ŵŽůĞĐƵůĂƌ�ůŝƋƵŝĚƐ͘��dŚĞ�ŶĞǁ�ĞǀĂůƵ-
ĂƟŽŶƐ�ǁĞƌĞ�ŐĞŶĞƌĂƚĞĚ�ĂŶĚ�ƉƌŽĐĞƐƐĂďůĞ�ǁŝƚŚ�E:Kzϵϵ�ĂŶĚ�ĂůƐŽ�ǁŝƚŚ�E:Kz-ϮϬϭϮ�ǁŝƚŚ�ŵŝŶŽƌ�ŵŽĚŝĮĐĂƟŽŶƐ�;ƵƉĚĂƚĞƐͿ͘��dŚĞ�ŶĞǁ�d^>�
ůŝďƌĂƌŝĞƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶƐ�ǁŝƚŚ�'ZKD��^�ĂŶĚ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ĂŶĚ�ƌĞƐƵůƚ�ŝŶ�ĂŶ�ŝŵƉƌŽǀĞ-
ŵĞŶƚ�ŽĨ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƐŝŶŐůĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƋƵĂŶƟƟĞƐ͘��/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ĚŝƐĐƵƐƐ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�
ƐĞůĨͲĚŝīƵƐŝŽŶ�ŝŶ�ůŝƋƵŝĚƐ�ƚŽ�ĂĐĐƵƌĂƚĞůǇ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�Ăƚ�ůŽǁ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�;ƋƵĂƐŝͲĞůĂƐƟĐ�ƉĞĂŬ�ƉƌŽďůĞŵͿ͘��dŽ�
ŝŵƉƌŽǀĞ�ŵŽĚĞůŝŶŐ�ŽĨ�ŚĞĂǀǇ�ǁĂƚĞƌ͕ �ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚĞŵƉĞƌĂƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ƐƚĂƟĐ�ƐƚƌƵĐƚƵƌĞ�ĨĂĐƚŽƌƐ�ĂŶĚ�ĂƉ-
ƉůǇ�^ŬƂůĚ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ƚŽ�ƚŚĞ�ĐŽŚĞƌĞŶƚ�ŝŶĞůĂƐƟĐ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ŵĂƚƌŝǆ͘��dŚĞ�ƵƐĂŐĞ�ŽĨ�ƚŚĞ�ŶĞǁ�ƐĞƚ�ŽĨ�ƐĐĂƩĞƌŝŶŐ�
ŵĂƚƌŝĐĞƐ�ĂŶĚ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŝŵƉƌŽǀĞƐ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞƌŵĂů�ĐƌŝƟĐĂů�ƐǇƐƚĞŵƐ�ŵŽĚĞƌĂƚĞĚ�ĂŶĚͬŽƌ�ƌĞŇĞĐƚĞĚ�ǁŝƚŚ�ůŝŐŚƚͬŚĞĂǀǇ�
ǁĂƚĞƌ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƌŝƟĐĂůŝƚǇ�̂ ĂĨĞƚǇ��ĞŶĐŚŵĂƌŬ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;/�^��WͿ�ŚĂŶĚďŽŽŬ͘��&Žƌ�ĞǆĂŵƉůĞ͕�ƚŚĞ�ƵƐĞ�
ŽĨ�ƚŚĞ�ŶĞǁ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůŝďƌĂƌǇ�ĨŽƌ�ŚĞĂǀǇ�ǁĂƚĞƌ͕ �ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ZK^&KE�ͲϮϬϭϬ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�
ĚĞƵƚĞƌŝƵŵ͕�ƌĞƐƵůƚƐ�ŝŶ�ĂŶ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ��ͬ��ƌĂƟŽ�ŝŶ�ϰϴ�ŽƵƚ�ŽĨ�ϲϱ�ŝŶƚĞƌŶĂƟŽŶĂů�ďĞŶĐŚŵĂƌŬ�ĐĂƐĞƐ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�DŽŶƚĞ�
�ĂƌůŽ�ĐŽĚĞ�D�EWϱ͕�ŝŶ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ůŝďƌĂƌǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ��E�&ͬ�Ͳs//͘Ϭ�ĞǀĂůƵĂƟŽŶ͘��/ŵƉĂĐƚƐ�ŽŶ�ďĞŶĐŚŵĂƌŬƐ�ĨƌŽŵ�
ƚŚĞ�ƌĞĐĞŶƚ�ĞĚŝƟŽŶ�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ��ǆƉĞƌŝŵĞŶƚ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;/ZWŚ�WͿ�ŚĂŶĚďŽŽŬ�ǁŝůů�ĂůƐŽ�ďĞ�ĚŝƐĐƵƐƐĞĚ͘

R061 Important integral parameters in thermal neutron scattering in liquids
ZŽƵďƚƐŽǀ��͘�ϭ͕��ŚŽǁ�:�͘�ϭ͕�DĄƌƋƵĞǌ��ĄŵŝĂŶ�:/͘�Ϯ͕�'ƌĂŶĂĚĂ�:Z͘�Ϯ͕��ĂŶƚĂƌŐŝ�&͘ �Ϯ͕��ĂǁŝĚŽǁƐŬŝ�:͘�Ϯ
ϭ��ĂŶĂĚŝĂŶ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌŝĞƐ͕��ŚĂůŬ�ZŝǀĞƌ͕ �KE͕��ĂŶĂĚĂ͖�Ϯ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ�ĂŶĚ�/ŶƐƟƚƵƚŽ��ĂůƐĞŝƌŽ͕�
�ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ͕��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂ������

/Ŷ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĚĞƐŝŐŶ�ĂŶĚ�ƐĂĨĞƚǇ�ŽĨ�ƚŚĞƌŵĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĐŽŶĚŝƟŽŶƐ�
ŽŶ�ƐǇƐƚĞŵƐ�ǁŝƚŚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĂŵŽƵŶƚ�ŽĨ�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂů�ĂŶĚ�ǁĂƚĞƌ͕ �ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƉĞƌĨŽƌŵ�ŚŝŐŚͲƉƌĞĐŝƐŝŽŶ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�
ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĞƐƟŵĂƚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ͘��dŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ŶĞƵƚƌŽŶ�ŝŶƚĞƌĂĐƟŽŶ�ĚĂƚĂ�ĚŝƐƚƌŝďƵƚĞĚ�ŝŶ�
ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�;E�Ϳ�ůŝďƌĂƌŝĞƐ͕�ǁŚĞƌĞ�ĂĚĚŝƟŽŶĂů�ĐŽŵƉůĞǆŝƚǇ�ŝƐ�ŝŶƚƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ĚŝīĞƌĞŶƚ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�
ƐĂŵĞ�ŶƵĐůŝĚĞͬŵĂƚĞƌŝĂů�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŝŶ�ĚŝīĞƌĞŶƚ�E��ƌĞůĞĂƐĞƐ͘��/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ƐƵďͲůŝďƌĂƌŝĞƐ�;d^>Ϳ͕�ƚŚĞ�ƋƵĞƐƟŽŶ�
ƚŚĂƚ�ĂƌŝƐĞƐ�ŝƐ�ŚŽǁ�ƚŽ�ĐŽŵƉĂƌĞ�ĚŝīĞƌĞŶƚ�ĞǀĂůƵĂƟŽŶƐ�;^;Ă͕ďͿ�ƚĂďůĞƐͿ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ŵĂƚĞƌŝĂů�ŝŶ�Ă�ĨĂƐƚ�ĂŶĚ�ĞĸĐŝĞŶƚ�ŵĂŶŶĞƌ͘ ��,ĞƌĞ͕�ǁĞ�
ĨŽĐƵƐ�ŽŶ�ůŝŐŚƚ�ĂŶĚ�ŚĞĂǀǇ�ǁĂƚĞƌ�ƵƐĞĚ�ĂƐ�ĐŽŽůĂŶƚͬŵŽĚĞƌĂƚŽƌͬƌĞŇĞĐƚŽƌ�ŝŶ�ŵĂŶǇ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ͘����ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ĚŝīĞƌĞŶƚ�d^>�
ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ŵĂƚĞƌŝĂů�ĐŽŵŵŽŶůǇ�ƐƚĂƌƚƐ�ǁŝƚŚ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǀƐ͘�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͘��KƚŚĞƌ�ƉĂƌĂŵ-
ĞƚĞƌƐ�ƵƐĞĨƵů�ĨŽƌ�ĐŽŵƉĂƌŝƐŽŶ�ĂƌĞ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƐĐĂƩĞƌŝŶŐ�ĐŽƐŝŶĞ͕�ƚŚĞ�ĂǀĞƌĂŐĞ�ĞŶĞƌŐǇ�ŽĨ�ŽƵƚͲƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĞīĞĐ-
ƟǀĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ��ĞďǇĞͲtĂůůĞƌ�ĐŽĞĸĐŝĞŶƚ͘��dŚĞ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͕�ĂǀĞƌĂŐĞ�ĐŽƐŝŶĞ�ĂŶĚ�ĂǀĞƌĂŐĞ�ĞŶĞƌŐǇ�ƐŚŽƵůĚ�ƐĂƟƐĨǇ�
ĐĞƌƚĂŝŶ�ĂƐǇŵƉƚŽƟĐ�ĐŽŶĚŝƟŽŶƐ�Ăƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ŶĞĂƌ�ƚŚĞ�ƵƉƉĞƌ�ĞŶĞƌŐǇ�ĐƵƚ�Žī�;Ε�ϭϬ�ĞsͿ�ĂŶĚ�Ăƚ�ǀĞƌǇ�ůŽǁ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�
ĞŶĞƌŐǇ�;ĐŽůĚ�ĂŶĚ�ƵůƚƌĂͲĐŽůĚ�ŶĞƵƚƌŽŶƐͿ͘��tĞ�ƉƌŽƉŽƐĞ�ƚŽ�ĂĚĚ�ƚŚĞ�ƐĞĐŽŶĚ�ŵŽŵĞŶƚƐ�ŽĨ�ĞŶĞƌŐǇ�ĂŶĚ�ƐĐĂƩĞƌŝŶŐ�ĐŽƐŝŶĞ�ĚŝƐƚƌŝďƵƟŽŶƐ�ƚŽ�
ƚŚŝƐ�ůŝƐƚ͕�ĞƐƟŵĂƚĞ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƉĂƌĂŵĞƚĞƌƐ͕�ĂŶĚ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƐĐĂƩĞƌŝŶŐ�ĨƌĂĐƟŽŶƐ͘���ůů�
ƚŚĞƐĞ�ŝŶƚĞŐƌĂů�ƉĂƌĂŵĞƚĞƌƐ�ĐĂŶ�ďĞ�ĐĂůĐƵůĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ƐƚĂŶĚĂƌĚ�d^>�ĞǀĂůƵĂƟŽŶƐ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ�ĂŶĚ�E:KzͲϮϬϭϮ�ŽƵƚƉƵƚ�ĮůĞƐ͘��
dŚĞ�ĞīĞĐƟǀĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�Ă�ůŝƋƵŝĚ�;ǁĂƚĞƌͿ�ĐĂŶ�ďĞ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶƐ�ĚŝƌĞĐƚůǇ�ĂƐ�
ǁĞůů�ĂƐ�ďǇ�E:Kz͘ ��dŚĞ�ĞīĞĐƟǀĞ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ĞƐƟŵĂƚĞĚ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�d^>�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ǁĂƚĞƌ�ĂƌĞ�ƚŚĞŶ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĂǀĂŝůĂďůĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ǁŚĞƌĞ�ĚĞĞƉ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ�ĂƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ůŝŐŚƚͲŚĞĂǀǇ�ǁĂƚĞƌ�ŵŝǆƚƵƌĞƐ�Ăƚ�ƌŽŽŵ�
temperature.
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R062 New scattering kernels for ethane and triphenylmethane at cryogenic temperatures
�ĂŶƚĂƌŐŝ�&͘ ͕�'ƌĂŶĂĚĂ�:Z͕͘�DĂƌƋƵĞǌ��ĂŵŝĂŶ�:/͘
EĞƵƚƌŽŶ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ�ĂŶĚ�/ŶƐƟƚƵƚŽ��ĂůƐĞŝƌŽ͕��ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ�;�E��Ϳ͕��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂ�

�ŽƚŚ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ƉĂƌƟĐůĞ�ĂĐĐĞůĞƌĂƚŽƌƐ͕�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ďŽƌŶ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ĐůŽƐĞ�ƚŽ�ϭ�DĞs͘ �&Žƌ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐ͕�
ƚŚĞƐĞ�ŶĞƵƚƌŽŶƐ�ŚĂǀĞ�ƚŽ�ďĞ�ƚŚĞƌŵĂůŝǌĞĚ͘�&Žƌ�ƚŚĂƚ�ƉƵƌƉŽƐĞ͕�ŝŶ�ƚŚĞ�ǀĂƐƚ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚƌĂĚŝƟŽŶĂů�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ͕�ŵŽĚĞƌĂƚŽƌ�ŵĂƚĞ-
rials such as light or heavy water are used at room temperature to produce thermal neutrons and H2 or D2 at cryogenic tem-
peratures to produce cold neutrons.
/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ŝŶ�Ă�ƉƵůƐĞĚ�ƐŽƵƌĐĞ͕�ǁŚĞƌĞ�ƚŚĞ�ƉƵůƐĞͲǁŝĚƚŚ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌĂŵĞƚĞƌ�ƚŽ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ͕�ŚǇĚƌŽŐĞŶĂƚĞĚ�ŵĂƚĞƌŝĂůƐ�
ĂƌĞ�ŽŌĞŶ�ƵƐĞĚ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƚƌĂŶƐĨĞƌ�ŝŶ�ĞĂĐŚ�ĐŽůůŝƐŝŽŶ͘�
/Ŷ�ƚŚŝƐ�ǁŽƌŬ�ǁĞ�ƉƌĞƐĞŶƚ�ƚǁŽ�ƉŽƚĞŶƟĂů�ĐŽůĚ�ŵŽĚĞƌĂƚŽƌ�ŵĂƚĞƌŝĂůƐ͗�ĞƚŚĂŶĞ�ĂŶĚ�ƚƌŝƉŚĞŶǇůŵĞƚŚĂŶĞ͘�dŚĞ�ĮƌƐƚ�ŽŶĞ͕�ĞƚŚĂŶĞ�;�Ϯ,ϲͿ͕�
ŝƐ�ĂŶ�ŽƌŐĂŶŝĐ�ĐŽŵƉŽƵŶĚ�ǁŚŝĐŚ�ŝƐ�ǀĞƌǇ�ŝŶƚĞƌĞƐƟŶŐ�ĨƌŽŵ�ƚŚĞ�ŶĞƵƚƌŽŶŝĐ�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͕�ďĞƩĞƌ�ƚŚĂŶ�ůŝƋƵŝĚ�ŵĞƚŚĂŶĞ�ƚŽ�ƉƌŽĚƵĐĞ�ƐƵď-
ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ͕�ŶŽƚ�ŽŶůǇ�ďĞĐĂƵƐĞ�ŝƚ�ƌĞŵĂŝŶƐ�ŝŶ�ůŝƋƵŝĚ�ƉŚĂƐĞ�ƚŚƌŽƵŐŚ�Ă�ǁŝĚĞƌ�ƚĞŵƉĞƌĂƚƵƌĞ�ƌĂŶŐĞ�;dĨ�с�ϵϬ͘ϰ�<͕�dď�с�ϭϴϰ͘ϲ�<Ϳ͕�
ĂůƐŽ�ďĞĐĂƵƐĞ�ŝƚƐ�ŚŝŐŚ�ƉƌŽƚŽŶŝĐ�ĚĞŶƐŝƚǇ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ŝƚƐ�ĨƌĞƋƵĞŶĐǇ�ƐƉĞĐƚƌƵŵ�ǁŚŝĐŚ�ŚĂƐ�Ă�ůŽǁ�ƌŽƚĂƟŽŶĂů�ĞŶĞƌŐǇ�ďĂŶĚ͘�dƌŝƉŚĞŶǇů-
methane is an hydrocarbon with formula C19H16 which has already been proposed as a good candidate as a cold moderator 
material. 
&ŽůůŽǁŝŶŐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ƌĞƐĞĂƌĐŚ�ƚŽƉŝĐƐ�ŽĨ�ƚŚĞ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ͕�ǁĞ�ƉƌĞƐĞŶƚ�ŚĞƌĞ�
ƚǁŽ�ǁĂǇƐ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ĨƌĞƋƵĞŶĐǇ�ƐƉĞĐƚƌƵŵ�ǁŚŝĐŚ�ŝƐ�ŶĞĞĚĞĚ�ƚŽ�ĨĞĞĚ�ƚŚĞ�E:Kz�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŐĞŶ-
ĞƌĂƚĞ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�ŽĨ�ĞĂĐŚ�ĚĞƐŝƌĞĚ�ŵĂƚĞƌŝĂů͘�&Žƌ�ĞƚŚĂŶĞ͕�ĐŽŵƉƵƚĞƌ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ǁĞƌĞ�ĚŽŶĞ͕�ǁŚŝůĞ�ĨŽƌ�
ƚƌŝƉŚĞŶǇůŵĞƚŚĂŶĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĐĂůĐƵůĂƚĞĚ�ĚĂƚĂ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�Ă�ŶĞǁ�ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞů͘�tŝƚŚ�ƚŚĞƐĞ�ŵŽĚĞůƐ͕�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�ǁĞƌĞ�ŐĞŶĞƌĂƚĞĚ͕�ĂŶĚ�ĂƉƉůŝĞĚ�ŝŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĐĂůĐƵůĂƟŽŶ͘

R063 Assessment of beryllium and molybdenum nuclear data files with the RPI neutron 
scattering system in the energy region from 0.5 to 20 MeV
�ĂƐŬĂůĂŬŝƐ���D͘�ϭ͕Ϯ͕��ůĂŝŶ��͘�Ϯ͕�>ĞŝŶǁĞďĞƌ�'͘�ϭ͕�ZĂƉƉ�D͘�ϭ͕��ĂƌƌǇ��͘�ϭ͕��ůŽĐŬ�Z͘�ϭ͕��ĂŶŽŶ�z͘ �Ϯ
ϭ��ĞĐŚƚĞů�DĂƌŝŶĞ�WƌŽƉƵůƐŝŽŶ��ŽƌƉŽƌĂƟŽŶ͕�<ŶŽůůƐ��ƚŽŵŝĐ�WŽǁĞƌ�>ĂďŽƌĂƚŽƌǇ͕ �EŝƐŬĂǇƵŶĂ͕�EĞǁ�zŽƌŬ͖�Ϯ�'ĂĞƌƩŶĞƌ�
>/E����ĞŶƚĞƌ͕ �ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�dƌŽǇ͕ �EĞǁ�zŽƌŬ

��ƐĞƌŝĞƐ�ŽĨ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ďĞŶĐŚŵĂƌŬ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�ďĞƌǇůůŝƵŵ�ĂŶĚ�ŵŽůǇďĚĞŶƵŵ�ǁŝƚŚ�ƚŚĞ�ZĞŶƐƐĞůĂĞƌ�
WŽůǇƚĞĐŚŶŝĐ� /ŶƐƟƚƵƚĞ Ɛ͛�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐ�^ǇƐƚĞŵ͘� �dŚĞ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ǁĂƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�
/ŶƐƟƚƵƚĞ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�Ă�ǁĞůůͲĐŽůůŝŵĂƚĞĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ǁĂƐ�ŝŶĐŝĚĞŶƚ�ŽŶƚŽ�ƚŚĞ�ƐĂŵƉůĞƐ�ůŽĐĂƚĞĚ�Ăƚ�Ă�ĚŝƐƚĂŶĐĞ�ŽĨ�ϯϬ͘Ϭϳ�
ŵ͘��EĞƵƚƌŽŶƐ�ƚŚĂƚ�ƐĐĂƩĞƌĞĚ�ĨƌŽŵ�ƚŚĞ�ƐĂŵƉůĞ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ďǇ�ĞŝŐŚƚ��:ͲϯϬϭ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌ�ĚĞƚĞĐƚŽƌƐ�
ƉŽƐŝƟŽŶĞĚ�Ϭ͘ϱ�ŵ�ĨƌŽŵ�ƚŚĞ�ƐĂŵƉůĞ�ŽĨ�ŝŶƚĞƌĞƐƚ͘����ƚŽƚĂů�ŽĨ�ĞŝŐŚƚ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚǁŽ�ƐĂŵƉůĞ�ƚŚŝĐŬŶĞƐƐĞƐ�ĞĂĐŚ�
measured by detectors placed at two sets of angles.  All data were processed using pulse shape analysis that separated the neu-
ƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĞǀĞŶƚƐ�ĂŶĚ�ŝŶĐůƵĚĞĚ�Ă�ŐĂŵŵĂ�ŵŝƐĐůĂƐƐŝĮĐĂƟŽŶ�ĐŽƌƌĞĐƟŽŶ�ƚŽ�ĂĐĐŽƵŶƚ�ĨŽƌ�ĞƌƌŽŶĞŽƵƐůǇ�ĐůĂƐƐŝĮĞĚ�ŐĂŵŵĂͲ
ƌĂǇƐ͘����ĚĞƚĂŝůĞĚ�ŵŽĚĞů�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƐǇƐƚĞŵ�ƐŝŵƵůĂƚĞĚ�ĞĂĐŚ�ĞǆƉĞƌŝŵĞŶƚ�ǁŝƚŚ�ƐĞǀĞƌĂů�ĐƵƌƌĞŶƚ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ůŝďƌĂƌŝĞƐ�ĂŶĚ�ƚŚĞŝƌ�ƉƌĞĚĞĐĞƐƐŽƌƐ͘��ZĞƐƵůƚƐ�ĨŽƌ�ĞĂĐŚ�ĞǀĂůƵĂƟŽŶ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƵƐŝŶŐ�Ă�ĮŐƵƌĞͲŽĨͲŵĞƌŝƚ͘��
dŚĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƐǇƐƚĞŵ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ĂƐ�Ă�ŵĞĂŶƐ�ƚŽ�ƋƵĂŶƟĨǇ�Ă�ůŝďƌĂƌǇ Ɛ͛�ƉĞƌĨŽƌŵĂŶĐĞ͘
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S064  Thermal neutron scattering evaluation framework
Chapman C. 1, Leal L. 2, Rahnema F. 1, Danan Y. 3, Arbanas G. 4
ϭ�'ĞŽƌŐŝĂ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �EƵĐůĞĂƌ�Θ�ZĂĚŝŽůŽŐŝĐĂů��ŶŐŝŶĞĞƌŝŶŐ�Θ�DĞĚŝĐĂů�WŚǇƐŝĐƐ͕��ƚůĂŶƚĂ͕�h^�͖�Ϯ�W^EͲ
�yWͬ^E�ͬ>EZ͕�/Z^E͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞ͖�ϯ�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ�
�ŶŐŝŶĞĞƌŝŶŐ�WŚǇƐŝĐƐ͕�dƌŽǇ͕ �h^�͖�ϰ�ZĞĂĐƚŽƌ�ĂŶĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ��ŝǀŝƐŝŽŶ͕�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�
Ridge, USA

��ŶĞƵƚƌŽŶ� ƐĐĂƩĞƌŝŶŐ� ŬĞƌŶĞů� ĚĂƚĂ� ĞǀĂůƵĂƟŽŶ� ĨƌĂŵĞǁŽƌŬ� ĨŽƌ� ĐŽŵƉƵƚĂƟŽŶ� ŽĨ�ŵŽĚĞůͲĚĞƉĞŶĚĞŶƚ� ƉƌĞĚŝĐƟŽŶƐ� ĂŶĚ� ƚŚĞŝƌ� ƵŶĐĞƌ-
ƚĂŝŶƟĞƐ� ŝƐ�ŽƵƚůŝŶĞĚ͘� /Ŷ� ƚŚŝƐ� ĨƌĂŵĞǁŽƌŬ͕�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ĮƩĞĚ� ƚŽ�ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů� ĐƌŽƐƐ� ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�
ƚŚĞŝƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�&Žƌ�ĐŽŶǀĞŶŝĞŶĐĞ͕�ƚŚĞ�ŝŶŝƟĂů�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚŝƐ�ĨƌĂŵĞǁŽƌŬ�ƵƐĞƐ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�;D�Ϳ�ŵŽĚĞů�
ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�E�D��ĐŽĚĞ͘�/ƚ�ŝƐ�ĂƉƉůŝĞĚ�ƚŽ�ůŝŐŚƚ�ĂŶĚ�ŚĞĂǀǇ�ǁĂƚĞƌ�ƵƐŝŶŐ�ƚŚĞ�d/WϯW�ĂŶĚ�d/WϰW�ŝŶƚĞƌĂĐƟŽŶ�ŵŽĚĞůƐ͘�dŚĞ�D��
ƚƌĂũĞĐƚŽƌŝĞƐ�ĐŽŵƉƵƚĞĚ�ďǇ�ƚŚĞ�E�D��ƐŝŵƵůĂƟŽŶ�ĂƌĞ�ƚŚĞŶ�ƉƌŽĐĞƐƐĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŶDK>�zE�ĐŽĚĞ�ƚŽ�ĐŽŵƉƵƚĞ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�
ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞů͘��ŽƵďůĞͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĐŽŵƉƵƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞů�ĂƌĞ�ƚŚĞŶ�ĮƩĞĚ�ƚŽ�ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů�
ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�^ƉĂůůĂƟŽŶ�EĞƵƚƌŽŶ�^ŽƵƌĐĞ�ĚĞƚĞĐƚŽƌ�Ăƚ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͘�dŚĞ�ĮƫŶŐ�ƉƌŽĐĞĚƵƌĞ�
ŝƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ǇŝĞůĚ�ŽƉƟŵŝǌĞĚ�ŵŽĚĞůͲƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�Ă�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝǆ͕�ĨƌŽŵ�ǁŚŝĐŚ�ŶĞǁ�
ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞů�ǁŝůů�ďĞ�ŐĞŶĞƌĂƚĞĚ͘�dǁŽ�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ĮƫŶŐ�ƉƌŽĐĞĚƵƌĞƐ�ǁŝůů�ďĞ�ĐŽŶƐŝĚĞƌĞĚ͗�
'ĞŶĞƌĂůŝǌĞĚ�>ĞĂƐƚ�̂ ƋƵĂƌĞƐ�ĂŶĚ�DŽŶƚĞͲ�ĂƌůŽ͘�tĞ�ƐŚŽǁ�ŚŽǁ�ƚŚĞ�ĐŽŵƉƵƚĂƟŽŶ�ŽĨ�ƐĞŶƐŝƟǀŝƟĞƐ�ŽĨ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞů�ǁŝƚŚ�ƌĞƐƉĞĐƚ�
ƚŽ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĐŽƵůĚ�ďĞ�ĐŽŵƉƵƚĞĚ�ďǇ�Ă�ŶŽǀĞů�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĂĚũŽŝŶƚ�ŵĞƚŚŽĚ�ƚŽ�D��ƐŝŵƵůĂƟŽŶƐ͘

S065 Measurement of double differential cross section of light water at high temperature and 
pressure to generate S(alpha,beta) 
:ĂŝƐǁĂů�s͘ �ϭ͕�>ĞĂů�>͘�ϭ͕�,ĂĞĐŬ�t͘�ϭ͕�&ĂƌŚŝ��͘�Ϯ͕��ĂůǌĂǀĂƌĂ�z͘ �Ϯ͕�ZŽůƐ�^͘�Ϯ͕�KůůŝǀŝĞƌ�:͘�Ϯ͕�EŽŐƵĞƌĞ�'͘�ϯ͕�^ĐŽƩĂ�:W͘ �ϯ͕�
Vallet V. 4, Réal F. 4
ϭ�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ͕�W^EͲ�yWͬ^E�ͬ>EZ͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞ͖�Ϯ�/ŶƐƟƚƵƚ�
Laue-Langevin, CS-Group, Grenoble, France; 3 CEA, DEN, DER, Cadarache, Saint Paul les Durance, France; 4 
>ĂďŽƌĂƚŽŝƌĞ�W,>�D͕�hDZͲ�EZ^͕�hŶŝǀĞƌƐŝƚĠ�ĚĞ�>ŝůůĞ�Ͳ�^ĐŝĞŶĐĞƐ�Ğƚ�dĞĐŚŶŽůŽŐŝĞƐ͕�sŝůůĞŶĞƵǀĞ�Ě �͛ƐĐƋ͕�&ƌĂŶĐĞ

EƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�ƵƐĞ�ĚĞƌŝǀĞĚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƌĞƉƌĞƐĞŶƚĞĚ�ďǇ�ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞů�^;௧,௨) where ௧ and ௨ 
ƐƚĂŶĚ�ĨŽƌ�ƚŚĞ�ƵŶŝƚͲůĞƐƐ�ŵŽŵĞŶƚƵŵ�ĂŶĚ�ĞŶĞƌŐǇ�ƚƌĂŶƐĨĞƌƐ�ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ĂǀĂŝůĂďůĞ^;௧,௨)of light water in the evaluated data li-
ďƌĂƌŝĞƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ƉŚǇƐŝĐƐ�ŵŽĚĞůƐ�΀ϭ΁�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞ�ϭϵϲϬƐ�ǁŝƚŚ�Ă�ůŽǁ�ĂĐĐƵƌĂĐǇ�ĚƵĞ�ƚŽ�ƚŚĞ�ůŝŵŝƚĂƟŽŶƐ�
ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĐŽŵƉƵƚĂƟŽŶĂů�ĐĂƉĂďŝůŝƟĞƐ͘�^;Ƌ͕௿Ϳ��ŝƐ�ĂŶĂůŽŐŽƵƐ�ƚŽ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ĨƵŶĐƟŽŶ�^;Ƌ͕௿) which describes the 
ŵŝĐƌŽƐĐŽƉŝĐ�ĚǇŶĂŵŝĐƐ�ŽĨ�Ă�ƐĐĂƩĞƌŝŶŐ�ƐǇƐƚĞŵ͕�ǁŚĞƌĞ�Ƌ�ŝƐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŵŽŵĞŶƚƵŵ�ƚƌĂŶƐĨĞƌ�ĂŶĚ�௿ is the neutron energy transfer. 
^;Ƌ͕௿Ϳ�ĨŽƌ�ůŝŐŚƚ�ǁĂƚĞƌ�ĐĂŶ�ďĞ�ĚŝƌĞĐƚůǇ�ŵĞĂƐƵƌĞĚ�ďǇ�ƉĞƌĨŽƌŵŝŶŐ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŝŶĞůĂƐƟĐ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚ�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂǀŽŝĚ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ�ĂŶĚ�ƚŚƵƐ�ƉŽƐƐŝďůǇ�ĞŶŚĂŶĐĞ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�^;௧,௨ͿĂŶĚ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�
dŚĞ�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ�;/Z^EͿ�ŝƐ�ǁŽƌŬŝŶŐ�ŽŶ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ĚĂƚĂ�ŽĨ�ůŝŐŚƚ�ǁĂƚĞƌ�ĨŽƌ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ƐƚƵĚŝĞƐ�ĂŶĚ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ͘�/ŵƉƌŽǀĞĚ�^;Ƌ͕௿Ϳ�ĂŶĚ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�
ůŝŐŚƚ�ǁĂƚĞƌ�Ăƚ�ĂŵďŝĞŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ŚĂǀĞ�ďĞĞŶ�ƐƵĐĐĞƐƐĨƵůůǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�/ŶƐƟƚƵƚ�>ĂƵĞͲ>ĂŶŐĞǀŝŶ�;/>>Ϳ�΀Ϯ΁͘�dŚĞ�ƉƌĞ-
ƐĞŶƚ�ǁŽƌŬ�ĂŝŵƐ�Ăƚ�ĞǆƚĞŶĚŝŶŐ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ďĞǇŽŶĚ�ƌŽŽŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ƚŽ�ŵŽƌĞ�ƌĞĂůŝƐƟĐ�ŽƉĞƌĂƟŶŐ�
ĐŽŶĚŝƟŽŶƐ�ŝŶ�ĐŽŶŶĞĐƟŽŶ�ǁŝƚŚ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƌĞĂĐƚŽƌƐ͘�dŚĞ�ĨƵůů�ƉĂƉĞƌ�ǁŝůů�ŝŶƚƌŽĚƵĐĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƚǁŽ�ĐŽŶƐĞĐƵƟǀĞ�ŝŶĞůĂƐƟĐ�
ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ůŝŐŚƚ�ǁĂƚĞƌ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ŚŝŐŚ�ƌĞƐŽůƵƟŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƐƉĞĐƚƌŽŵĞƚĞƌƐ�;/EϰĐ�ĂŶĚ�
/EϲͿ�Ăƚ�/>>�ŝŶ�ϮϬϭϱ͘�DĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĨŽƌ�ƐĞǀĞƌĂů�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ĂŶĚ�ƉƌĞƐƐƵƌĞƐ͘���ĚĞƚĂŝůĞĚ�ĚĂƚĂ�ƌĞĚƵĐƟŽŶ�
ŽĨ�ƚŚĞ�ƌĂǁ�ĚĂƚĂ�΀ϯ΁�ŝƐ�ĚŽŶĞ�ƚŽ�ŽďƚĂŝŶ�^;Ƌ͕௿Ϳ�ǁŚŝĐŚ�ŝƐ�ƚŚĞŶ�ƚƌĂŶƐĨŽƌŵĞĚ�ŝŶƚŽ�^;Ƌ͕௿Ϳ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�
ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�dŚĞ�ƉĂƉĞƌ�ǁŝůů�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ŽŶ�ƚŚĞ�ƚŚĞƌŵĂů�ƐĐĂƚ-
ƚĞƌŝŶŐ�ŬĞƌŶĞů�^;Ƌ͕௿Ϳ�ŽĨ�ůŝŐŚƚ�ǁĂƚĞƌ�ĂŶĚ�ŝƚƐ�ŝŵƉĂĐƚ�ŽŶ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͘�&ƵƌƚŚĞƌ͕ �ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁŝůů�
ƉƌŽǀŝĚĞ�ŐƌŽƵŶĚƐ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽŶĚŝƟŽŶƐ�ŝŶ�ĐŽŶŶĞĐƟŽŶ�ǁŝƚŚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�
ŶĂŵĞůǇ�ƚŚĞ�ƐǇƐƚĞŵĂƟĐ�ĂŶĚ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ƵŶĐĞƌƚĂŝŶƟĞƐ͘
΀ϭ΁�Z͘��͘�DĂĐ&ĂƌůĂŶĞ͕�͞EĞǁ�dŚĞƌŵĂů�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐ�&ŝůĞƐ�ĨŽƌ��E�&ͬ�Ͳs/͕�ZĞůĞĂƐĞ�Ϯ͕͟ �>�ͲϭϮϲϯϵͲD^�;�E�&ͲϯϱϲͿ͕�>�E>�dĞĐŚŶŝĐĂů�ZĞƉŽƌƚ͕�
DĂƌĐŚ�ϭϵϵϰ͖�΀Ϯ΁��ŵŵĂŶƵĞů�&ĂƌŚŝ͕�'ŚŝƐůĂŝŶ�&ĞƌƌĂŶ͕�tŝŵ�,ĂĞĐŬ͕��ƌŝĐ�WĞůůĞŐƌŝŶŝ�Θ�zŽĂŶ��ĂůǌĂǀĂƌĂ�;ϮϬϭϱͿ�>ŝŐŚƚ�ĂŶĚ�ŚĞĂǀǇ�ǁĂƚĞƌ�ĚǇŶĂŵŝĐ�ƐƚƌƵĐ-
ƚƵƌĞ�ĨĂĐƚŽƌ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ͕�:ŽƵƌŶĂů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �ϱϮ͗ϲ͕�ϴϰϰͲϴϱϲ͕��K/͗�ϭϬ͘ϭϬϴϬͬϬϬϮϮϯϭϯϭ͘ϮϬϭϰ͘ϵϴϰϬϬϮ͖�΀ϯ΁�
&�Z,/��ŵŵĂŶƵĞů͖���>��s�Z��zŽĂŶŶ͖�&�ZZ�E�'ŚŝƐůĂŝŶ͖�'h�Z/E/��ůĞŽŶŽƌĂ͖�,���<�tŝŵ͖�/E/�:�>�'ĂĞƚĂŶ͖�:�/^t�>�s�/�,�s͖�EK'h�Z��'ŝůůĞƐ͖�
K>>/s/�Z�:ĂĐƋƵĞƐ͖�ZK>^�^ƚĞƉŚĂŶĞ�ĂŶĚ�^�Kdd��:ƵĂŶ�WĂďůŽ͘�;ϮϬϭϱͿ͘�DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ůŝŐŚƚ�ĂŶĚ�ŚĞĂǀǇ�ǁĂƚĞƌ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�
ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ͕�ƵƉ�ƚŽ�ϯϱϬ��ĂŶĚ�ϭϱϬ�ďĂƌ͕ �/ŶƐƟƚƵƚ�>ĂƵĞͲ>ĂŶŐĞǀŝŶ�;/>>Ϳ�ĚŽŝ͗ϭϬ͘ϱϮϵϭͬ/>>Ͳ��d�͘ϭͲϬϰͲϵϬ
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S066 Study of thermal scattering nuclear data for organic tissue through molecular dynamics 
ZĂŵŽƐ�Z͘�ϭ͕��ĂŶƚĂƌŐŝ�&͘ �Ϯ͕�DĄƌƋƵĞǌ��ĂŵŝĄŶ�:/͘�Ϯ͕�^ǌƚĞũŶďĞƌŐ�D͘�ϯ
ϭ�/ŶƐƟƚƵƚŽ��ĂŶ��ĞŶŝŶƐŽŶ�ʹ�hE^�D͕��ƵĞŶŽƐ��ŝƌĞƐ͕��ƌŐĞŶƟŶĂ͖�Ϯ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ�ĂŶĚ�/ŶƐƟƚƵƚŽ�
�ĂůƐĞŝƌŽ͕��ĞŶƚƌŽ��ƚſŵŝĐŽ��ĂƌŝůŽĐŚĞ�;�E��Ϳ͕��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂ͖�ϯ�/ŶƐƚƌƵŵĞŶƚĂĐŝſŶ�Ǉ��ŽƐŝŵĞƚƌşĂ͕��ĞŶƚƌŽ�
�ƚſŵŝĐŽ��ǌĞŝǌĂ�;�E��Ϳ͕��ƵĞŶŽƐ��ŝƌĞƐ͕��ƌŐĞŶƟŶĂ

dŚĞ��ŽƌŽŶ�EĞƵƚƌŽŶ��ĂƉƚƵƌĞ�dŚĞƌĂƉǇ�;�E�dͿ�ŝƐ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƚŚĞƌĂƉǇ�ĨŽƌ�ƚƵŵŽƌƐ�ǁŚŝĐŚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƚŚĂƚ�
occurs when 10��ŝƐ�ŝƌƌĂĚŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ƚƵŵŽƌƐ�ǁŚŝĐŚ�ŚĂǀĞ�ŚĂĚ�Ă�ƉŽŽƌ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚƌĂĚŝ-
ƟŽŶĂů�ƚŚĞƌĂƉŝĞƐ�ƐƵĐŚ�ĂƐ�ƐƵƌŐĞƌǇ͕ �ĐŽŶǀĞŶƟŽŶĂů��ƌĂĚŝŽƚŚĞƌĂƉǇ�ĂŶĚ�ĐŚĞŵŽƚŚĞƌĂƉǇ͘�EŽǁĂĚĂǇƐ͕�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚŝĞƐ�ĂŶĚ�ĐůŝŶŝĐĂů�ƚƌŝĂůƐ�
ĂƌĞ�ďĞŝŶŐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăůů�ŽǀĞƌ�ƚŚĞ�ǁŽƌůĚ͘��E�d�ŝƐ�ĂƉƉůŝĞĚ�ƚŽ�Ă�ŶƵŵďĞƌ�ŽĨ�ŽƚŚĞƌ�ƚƵŵŽƌƐ͕�ƵƐŝŶŐ�ŶĞƵƚƌŽŶƐ�ŝŶ�ǁŝĚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ͘�/Ŷ�
ŽƌĚĞƌ�ƚŽ�ƉůĂŶ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ĨŽƌ�ƚŚŝƐ�ƚŚĞƌĂƉǇ͕ �ŶƵŵĞƌŝĐĂů�ĚŽƐŝŵĞƚƌǇ�ĐĂůĐƵůĂƟŽŶƐ�ŵƵƐƚ�ďĞ�ƉĞƌĨŽƌŵĞĚ͘�
�ĂůĐƵůĂƟŽŶƐ�ĨŽƌ��E�d�ǁŝƚŚ�DŽŶƚĞ��ĂƌůŽ�EͲWĂƌƟĐůĞ�;D�EWͿ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ƚƌĞĂƚŵĞŶƚ�ĨŽƌ�ŚǇĚƌŽŐĞŶ�
ďŽƵŶĚ�ŝŶ�ďƵůŬ�ǁĂƚĞƌ�ĨŽƌ�ĂŶǇ�ŽƌŐĂŶŝĐ�ƟƐƐƵĞ͘�,ŽǁĞǀĞƌ͕ � ŝŶ�ƚŚĞƐĞ�ƟƐƐƵĞƐ͕�ŚǇĚƌŽŐĞŶ�ŝƐ�ĂůƐŽ�ƉƌĞƐĞŶƚ�ŝŶ�ŵĂĐƌŽŵŽůĞĐƵůĞƐ�;ƉƌŽƚĞŝŶ͕�
ůŝƉŝĚƐ͕�ĞƚĐ͘Ϳ�ĂŶĚ�ŝŶ�ĐŽŶĮŶĞĚ�ǁĂƚĞƌ͘ �tĞ�ŚĂǀĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŇƵǆ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ůŝďƌĂƌŝĞƐ�
ĨŽƌ�ŚǇĚƌŽŐĞŶ�ŝŶ�ƉŽůǇĞƚŚǇůĞŶĞ�Žƌ�ŚǇĚƌŽŐĞŶ�ŝŶ�ǁĂƚĞƌ͕ �ŝŶ�ƉŚĂŶƚŽŵƐ�ŽĨ�ĂĚŝƉŽƐĞ�ƟƐƐƵĞ͕�ĐĂŶ�ƌĞĂĐŚ�ǀĂůƵĞƐ�ŽĨ�ϵй͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�
ƚǇƉĞ�ŽĨ�ƐŽƵƌĐĞ�ĂŶĚ�ŝƌƌĂĚŝĂƚĞĚ�ŐĞŽŵĞƚƌǇ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ͕�ŚĂǀĞ�ƐŚŽǁĞĚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƵƟůŝǌŝŶŐ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŚĞƌŵĂů�ƐĐĂƚ-
ƚĞƌŝŶŐ�ƚƌĞĂƚŵĞŶƚ�ĨŽƌ�ĞĂĐŚ�ŽƌŐĂŶŝĐ�ƟƐƐƵĞƐ�ŝŶ�ĚŽƐŝŵĞƚƌǇ�ĐĂůĐƵůĂƟŽŶƐ͘
dŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ŚǇĚƌŽŐĞŶ�ŝŶ�ĂŶ�ŽƌŐĂŶŝĐ�ƟƐƐƵĞ�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�^;ɲ͕ɴͿ. 
dŚŝƐ�ĨƵŶĐƟŽŶ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ƐǇƐƚĞŵ��E:Kz�ĨƌŽŵ�ƚŚĞ�ǀŝďƌĂƟŽŶĂů�ĨƌĞƋƵĞŶĐǇ�ƐƉĞĐƚƌƵŵ�ŽĨ�ĂŶ�
ĂƚŽŵ�ŝŶ�Ă�ŵŽůĞĐƵůĂƌ�ƐǇƐƚĞŵ͘�tĞ�ƉĞƌĨŽƌŵĞĚ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĨƌĞƋƵĞŶĐǇ�ƐƉĞĐƚƌƵŵ�ĨƌŽŵ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶƐ�ƵƐŝŶŐ�
ƚŚĞ�ƉƌŽŐƌĂŵ�'ZKD��^͘�dŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ƐĞůĞĐƚĞĚ�ďĞĐĂƵƐĞ�ŝƚ�ĂůůŽǁƐ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ǀĞůŽĐŝƚǇ�ĂƵƚŽĐŽƌƌĞůĂƟŽŶ�ĨƵŶĐƟŽŶ�ĂŶĚ�ƚŚĞŶ͕�
ĂƉƉůǇŝŶŐ�ƚŚĞ�&ŽƵƌŝĞƌ�dƌĂŶƐĨŽƌŵ͕�ƚŚĞ�ĨƌĞƋƵĞŶĐǇ�ƐƉĞĐƚƌƵŵ͘�^ǇƐƚĞŵƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�Ă�ƉĞƉƟĚĞ�ŝŶ�Ă�ǁĂƚĞƌ�ďŽǆ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ͕�ǁŝƚŚ�
ĚŝīĞƌĞŶƚ�ƉƌŽƉŽƌƟŽŶ�ŽĨ�ǁĂƚĞƌ�ŵŽůĞĐƵůĞƐ͘��ůůͲĂƚŽŵ�ƉŽƚĞŶƟĂůƐ�ĨŽƌ�ŵŽĚĞůŝŶŐ�ƚŚĞƐĞ�ŵŽůĞĐƵůĞƐ�ǁĞƌĞ�ƵƐĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�
ŝŶƚĞƌŶĂů�ǀŝďƌĂƟŽŶĂů�ŶŽƌŵĂů�ŵŽĚĞƐ�ĨŽƌ�ƚŚĞ�ĂƚŽŵƐ�ŽĨ�ŚǇĚƌŽŐĞŶ͘�dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƐĞǀĞƌĂů�ŝŶƚĞƌŶĂů�ŶŽƌŵĂů�ŵŽĚĞƐ�ƚŚĂƚ�ŝŶ�ƚŚĞ�
ĐĂƐĞ�ŽĨ�ŚǇĚƌŽŐĞŶ�ďŽƵŶĚ�ŝŶ�ďƵůŬ�ǁĂƚĞƌ�ĚŽ�ŶŽƚ�ĂƉƉĞĂƌ͘ �tŝƚŚ�ƚŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ͕�ĂŶĚ�E:Kz͕ �ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ŚǇĚƌŽŐĞŶ�
ŝŶ�ĚŝīĞƌĞŶƚ�ƟƐƐƵĞƐ�ǁĞƌĞ�ŐĞŶĞƌĂƚĞĚ͘

S067 Thermal neutron scattering data for LiF and BeF2
tĂŶŐ�:͕͘�^ƵŶ�t͕͘�,Ƶ��͕͘�zĞ�d͘ ͕�^ŽŶŐ�,͘
/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ

dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĂƌĞ�ǁŝĚĞůǇ�ƵƐĞĚ�ŝŶ�ŶƵĐůĞĂƌ�ĞŶŐŝŶĞĞƌŝŶŐ�ĂƉƉůŝĐĂƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�ƌĞĂĐƚŽƌ�ĚĞƐŝŐŶ͕�ƌĂĚŝĂƟŽŶ�ƐŚŝĞůĚŝŶŐ͕�
ůŽŶŐͲůŝǀĞĚ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ͕��ŽƌŽŶ�EĞƵƚƌŽŶ��ĂƉƚƵƌĞ�dŚĞƌĂƉǇ�;�E�dͿ�͘ ��ůƚŚŽƵŐŚ�ƚŚĞ�ƐƵďͲůŝďƌĂƌŝĞƐ�ŽĨ�ƐŽŵĞ�ŵŽĚĞƌĂƚŽƌ�
materials are given in the available evaluated nuclear data libraries, the data for more materials are needed for the molten salt 
reactor.

��ĐŽĚĞ͕�^/Z/h^͕� ŝƐ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƉƌŽĚƵĐĞ�ĚĂƚĂ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ͘�dŚŝƐ�ĐŽĚĞ�
ĐŽŶƐŝĚĞƌĞĚ�ĐŽŚĞƌĞŶƚ�ĞůĂƐƟĐ͕�ŝŶĐŽŚĞƌĞŶƚ�ĞůĂƐƟĐ͕�ĐŽŚĞƌĞŶƚ�ŝŶĞůĂƐƟĐ�ĂŶĚ�ŝŶĐŽŚĞƌĞŶƚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ƉƌŽĐĞƐƐĞƐ͘�dŚĞ�ƉŚŽŶŽŶ�
ďĂŶĚ�ƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ�ƉƌŽũĞĐƚĞĚ�ƉŚŽŶŽŶ�ĚĞŶƐŝƟĞƐ�ŽĨ�ƐƚĂƚĞƐ�;�K^Ϳ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�,ĞůůŵĂŶͲ&ĞǇŶŵĂŶ�dŚĞŽƌĞŵ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�
Ă�ůĂƫĐĞ�ĚǇŶĂŵŝĐƐ�ĚŝƌĞĐƚ�ŵĞƚŚŽĚ͘�dŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĨŽƌ�>ŝ&�ĂŶĚ��Ğ&Ϯ�ĂƌĞ�ŐŝǀĞŶ�ĂŶĚ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ƵƐĞĚ�ĨŽƌ�
molten salt reactor.
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nce matrix for light water thermal scattering law
^ĐŽƩĂ�:W͘ �ϭ͕�EŽŐƵĞƌĞ�'͘�ϭ͕��ĞƌŶĂƌĚ��͘�ϭ͕�DĂƌƋƵĞǌ��ĂŵŝĂŶ�:/͘�Ϯ͕�&ĂƌŚŝ��͘�ϯ͕��ĂůǌĂǀĂƌĂ�z͘ �ϯ͕�:ĂŝƐǁĂů�s͘ �ϰ͕�>ĞĂů�>͘�ϰ͕�
Haeck W. 4
1 CEA, DEN, DER, SPRC, CEA Cadarache, Saint-Paul-Lez-Durance, France; 2 Neutron Physics Department, Centro 
�ƚŽŵŝĐŽ��ĂƌŝůŽĐŚĞ͕��ƌŐĞŶƟŶĂ͖�ϯ�/ŶƐƟƚƵƚĞ�>ĂƵĞͲ>ĂŶŐĞǀŝŶ͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϰ�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�
^ƵƌĞƚĠ�EƵĐůĠĂŝƌĞ͕�W^EͲ�yWͬ^E�ͬ>EZ͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞ

dŚĞ�ĐŽƌƌĞĐƚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ƚŚĞƌŵĂůŝǌĂƟŽŶ�ƉƌŽĐĞƐƐ�ŝŶ�ůŝŐŚƚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌƐ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƐĂĨĞƚǇ�ĂƉƉůŝĐĂƟŽŶƐ͘��īŽƌƚƐ�ĂƌĞ�
ƵŶĚĞƌǁĂǇ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ� ůŝŐŚƚ�ǁĂƚĞƌ�ĚŽǁŶ�ƚŽ�ƚŚĞ�ĐŽůĚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͕�ǁŚĞƌĞ�ƚŚĞ�
ĞǀĂůƵĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�:�&&Ͳϯ͘ϭ͘ϭ�ĂŶĚ��E�&ͬ�Ͳs//͘ϭ�ƐŚŽǁ�ƐŝǌĞĂďůĞ�ĚŝƐĂŐƌĞĞŵĞŶƚƐ�ĨƌŽŵ�ŵĞĂƐƵƌĞ-
ments.
dŚĞ�ĐƵƌƌĞŶƚ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůĂǁƐ�;d^>Ϳ�ŽĨ�ŚǇĚƌŽŐĞŶ�ŝŶ�ůŝŐŚƚ�ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ĐŝƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĚĞƌŝǀĞ�ĨƌŽŵ�/<��ŵŽĚĞů�΀ϭ΁͕�
ǁŚŝĐŚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞĂƐƵƌĞƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚĞ�ůĂƚĞ�ƐŝǆƟĞƐ͘�ZĞĐĞŶƚ�ƉƵďůŝĐĂƟŽŶƐ�ŚĂǀĞ�ƐŚŽǁŶ�ƚŚĞ�ĨĞĂƐŝďŝůŝƚǇ�ŽĨ�ƵƐŝŶŐ�
ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ƐŝŵƵůĂƟŽŶƐ�ĨŽƌ�ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�ĨƌĞƋƵĞŶĐǇ�ƐƉĞĐƚƌƵŵ�ŽĨ�ŚǇĚƌŽŐĞŶ�ŝŶ�ůŝŐŚƚ�ǁĂƚĞƌ�ĂŶĚ�ŽďƚĂŝŶŝŶŐ�d^>�ǁŝƚŚ�ƚŚĞ�
>��WZ�ŵŽĚƵůĞ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐŝŶŐ�ƚŽŽů�E:Kz͘ �dŚŝƐ�ĂƉƉƌŽĂĐŚ͕�ŶĂŵĞůǇ�͞����ŵŽĚĞů͟�΀Ϯ΁͕�ƌĞůŝĞƐ�ŽŶ�ƚŚĞ�'ZKD��^�ĐŽĚĞ�΀ϯ΁�ŝŶ�ĂƐƐŽĐŝĂ-
ƟŽŶ�ǁŝƚŚ�ƚŚĞ�ǁĂƚĞƌ�ƉŽƚĞŶƟĂů�d/WϰWͬϮϬϬϱĨ�΀ϰ΁͘�
EĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ� ůŝŐŚƚ�ǁĂƚĞƌ�ǁĞƌĞ�ĚŽŶĞ�Ăƚ�>ĂƵĞͲ>ĂŶŐĞǀŝŶ�ŝŶƐƟƚƵƚĞ�;'ƌĞŶŽďůĞ͕�
&ƌĂŶĐĞͿ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�΀ϱ΁͘�^ƵĐŚ�ŶĞǁ�ĚĂƚĂ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ƌĞůŝĂďůĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂ-
ƚƌŝĐĞƐ�ĨŽƌ�ůŝŐŚƚ�ǁĂƚĞƌ�ƚŚĂƚ�ĂĐĐŽƵŶƚ�ĨŽƌ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ǁŝƚŚ�ƚŚĞ�����ŵŽĚĞů͘�dŚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ǁŝůů�ďĞ�ƉƌŽĚƵĐĞĚ�ǁŝƚŚ�ƚŚĞ�
�KEZ���ĐŽĚĞ͕�ĚĞǀĞůŽƉĞĚ�Ăƚ�ƚŚĞ������ĂĚĂƌĂĐŚĞ͕�ďǇ�ĐŽŵďŝŶŝŶŐ�ƌĞƚƌŽĂĐƟǀĞ�ĂŶĂůǇƐŝƐ�ƚĞĐŚŶŝƋƵĞ͕�ŵĂƌŐŝŶĂůŝǌĂƟŽŶ�ŵĞƚŚŽĚ�ĂŶĚ�ĚĞ-
ĨĞĐƚ�ŵŽĚĞů͘�dŚĞ�ŽƌŝŐŝŶĂůŝƚǇ�ŽĨ�ƚŚĞ�ǁŽƌŬ�ŝƐ�ƚŽ�ƉƌŽĚƵĐĞ�Ă�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝǆ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�>��WZ�
model and in the GROMACS code. 
dŚĞ�ƉŽƐƚĞƌŝŽƌ�ĐŽǀĂƌŝĂŶĐĞƐ�ǁŝůů�ďĞ�ƵƐĞĚ�ĨŽƌ�ƉƌŽƉĂŐĂƟŶŐ�ƚŚĞ�d^>�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽŶ�ŝŶƚĞŐƌĂů�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ŝŶ�͞ĐŽůĚ�ĐŽŶĚŝ-
ƟŽŶƐ͟�;ƌŽŽŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ĂƚŵŽƐƉŚĞƌŝĐ�ƉƌĞƐƐƵƌĞͿ�ĂŶĚ�͞ŚŽƚ�ĨƵůů�ƉŽǁĞƌ�ĐŽŶĚŝƟŽŶƐ͟�;dсϲϬϬ�<�ĂŶĚ�WсϭϱϬ�ďĂƌƐͿ͘

ϭ͘�D͘�DĂƩĞƐ�ĂŶĚ�:͘�<ĞŝŶĞƌƚ͕�͞dŚĞƌŵĂů�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐ��ĂƚĂ�ĨŽƌ�ƚŚĞ�ŵŽĚĞƌĂƚŽƌ�DĂƚĞƌŝĂůƐ�,ϮK͕��ϮK�ĂŶĚ��ƌ,ǆ�ŝŶ��E�&Ͳϲ�&ŽƌŵĂƚ�ĂŶĚ�ĂƐ�
����>ŝďƌĂƌǇ�ĨŽƌ�D�EW;ǆͿ��ŽĚĞƐ͕͟ �/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �/E��;E�^ͿͲϬϰϳϬ͕�ϮϬϬϱ͘�͖�Ϯ͘�:͘�/͘�DĂƌƋƵĞǌ��ĂŵŝĂŶ�Ğƚ�Ăů͕��ŶŶ͘�EƵĐů͘��ŶĞƌ͘ �
ϲϱ͕�ϮϴϬ�;ϮϬϭϰͿ͘��ϯ͘�sĂŶ��Ğƌ�^ƉŽĞů͕��͘�Ğƚ�Ăů͘�͞'ZKD��^͗�ĨĂƐƚ͕�ŇĞǆŝďůĞ͕�ĂŶĚ�ĨƌĞĞ͕͟ �:ŽƵƌŶĂů�ŽĨ�ĐŽŵƉƵƚĂƟŽŶĂů�ĐŚĞŵŝƐƚƌǇ�Ϯϲ͕�ϭϳϬϭ�;ϮϬϬϱͿ͖͘�ϰ͘�D͘�͘�
'ŽŶǌĂůĞǌ�ĂŶĚ�:͘>͘&͘ ��ďĂƐĐĂů͕�͞��ŇĞǆŝďůĞ�ŵŽĚĞů�ŽŶ�ǁĂƚĞƌ�ďĂƐĞĚ�ŽŶ�d/WϰWͬϮϬϬϱ͕͟ �:͘�ŽĨ��ŚĞŵ͘�WŚǇƐ͘�ϭϯϱ͕�ϮϮϰϱϭϲ�;ϮϬϭϭͿ͖͘�ϱ͘�:͘�sĂŝďŚĂǀ͕ �>͘�>ĞĂů͕�t͘�
,ĂĞĐŬ͕��͘�&ĂƌŚŝ͕�z͘ ��ĂůǌĂǀĂƌĂ͕�^͘�ZŽůƐ͕�:͘�KůůŝǀŝĞƌ͕ �'͘�EŽŐƵĞƌĞ͕�:͘W͘ �^ĐŽƩĂ͕�s͘ �sĂůůĞƚ͕�&͘ �ZĞĂů͕�DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�
ůŝŐŚƚ�ǁĂƚĞƌ�Ăƚ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ƚŽ�ŐĞŶĞƌĂƚĞ�^;ɲ͕ɴͿ͕�ƚŚŝƐ�ĐŽŶĨĞƌĞŶĐĞ͘

I069 Thermal neutron scattering law calculations using ab initio molecular dynamics
Wormald JL., Hawari AI. 
Department of Nuclear Engineering, North Carolina State University, Raleigh, NC, USA

/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕�ŵĞƚŚŽĚƐ�ĨŽƌ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�;ŝ͘Ğ͕͘�̂ ;ɲ͕ɴͿ͕�ǁŚĞƌĞ�ɲ�ĂŶĚ�ɴ�ĂƌĞ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶ-
ůĞƐƐ�ŵŽŵĞŶƚƵŵ�ĂŶĚ�ĞŶĞƌŐǇ�ƚƌĂŶƐĨĞƌ�ǀĂƌŝĂďůĞƐ͕�ƌĞƐƉĞĐƟǀĞůǇͿ�ǁĞƌĞ�ĚĞǀĞůŽƉĞĚ�ďĂƐĞĚ�ŽŶ�Ăď�ŝŶŝƟŽ�ůĂƫĐĞ�ĚǇŶĂŵŝĐƐ�;�/>�Ϳ�ĂŶĚͬŽƌ�
ĐůĂƐƐŝĐĂů�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�;�D�Ϳ͘��tŚŝůĞ�ƚŚĞƐĞ�ŵĞƚŚŽĚƐ�ĂƌĞ�ŶŽǁ�ŵĂƚƵƌĞ�ĂŶĚ�ĞĸĐŝĞŶƚ͕�ĨƵƌƚŚĞƌ�ĂĚǀĂŶĐĞŵĞŶƚ�ŝŶ�ƚŚĞ�ĂƉƉůŝĐĂ-
ƟŽŶ�ŽĨ�ƐƵĐŚ�ĂƚŽŵŝƐƟĐ�ƚĞĐŚŶŝƋƵĞƐ�ŝƐ�ƉŽƐƐŝďůĞ�ƵƐŝŶŐ�Ăď�ŝŶŝƟŽ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�;�/D�Ϳ�ŵĞƚŚŽĚƐ͘��/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƚĞŵƉĞƌĂƚƵƌĞ�ĞĨ-
ĨĞĐƚƐ�ĂƌĞ�ŝŶŚĞƌĞŶƚůǇ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ͕ �Ğ͘Ő͕͘�ƉŚŽŶŽŶ�ƐƉĞĐƚƌĂ�ǁŚŝůĞ�ƵƐŝŶŐ�Ăď�ŝŶŝƟŽ�ĨŽƌĐĞ�ĮĞůĚƐ�ƚŚĂƚ�ĞůŝŵŝŶĂƚĞ�ƚŚĞ�ŶĞĞĚ�
ĨŽƌ�ƉĂƌĂŵĞƚƌŝǌĞĚ�ƐĞŵŝͲĞŵƉŝƌŝĐĂů�ĨŽƌĐĞ�ĮĞůĚƐ͘��/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕��/D��ƐŝŵƵůĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ƉƌĞĚŝĐƚ�ƚŚĞ�ƉŚŽŶŽŶ�ƐƉĞĐƚƌĂ�ĂƐ�
Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚĞŵƉĞƌĂƚƵƌĞ�ĨŽƌ�ďĞƌǇůůŝƵŵ�ĂŶĚ�ŐƌĂƉŚŝƚĞ͕�ǁŚŝĐŚ�ĂƌĞ�ƌĞƉƌĞƐĞŶƚĂƟǀĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ŵŽĚĞƌĂƚŽƌ�ĂŶĚ�ƌĞŇĞĐƚŽƌ�ŵĂƚĞ-
ƌŝĂůƐ͘��^ƵďƐĞƋƵĞŶƚůǇ͕ �ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƉŚŽŶŽŶ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ƵƟůŝǌĞĚ�ƚŽ�ƉƌĞĚŝĐƚ�^;ɲ͕ɴͿ�ƵƐŝŶŐ�ƚŚĞ�>��WZ�ŵŽĚƵůĞ�ŽĨ�ƚŚĞ�E:Kz�ĐŽĚĞ͘��
dŚĞ��/D��ŵŽĚĞůƐ�ŽĨ�ďĞƌǇůůŝƵŵ�ĂŶĚ�ŐƌĂƉŚŝƚĞ�ǁĞƌĞ�ϱǆϱǆϱ�ĐƌǇƐƚĂů�ƵŶŝƚ�ĐĞůůƐ�;ϮϱϬ�ĂƚŽŵƐͿ�ĂŶĚ�ϰǆϰǆϰ�ĐƌǇƐƚĂů�ƵŶŝƚ�ĐĞůůƐ�;Ϯϱϲ�ĂƚŽŵƐͿ͕�
ƌĞƐƉĞĐƟǀĞůǇ͘� �ůĞĐƚƌŽŶŝĐ� ƐƚƌƵĐƚƵƌĞ� ĐĂůĐƵůĂƟŽŶƐ� ĨŽƌ� ƚŚĞ� ƉƌĞĚŝĐƟŽŶ�ŽĨ�,ĞůůŵĂŶͲ&ĞǇŶŵĂŶ� ĨŽƌĐĞƐ�ǁĞƌĞ� ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ� ĚĞŶƐŝƚǇ�
ĨƵŶĐƟŽŶĂů�ƚŚĞŽƌǇ�ǁŝƚŚ�Ă�''��ĞǆĐŚĂŶŐĞ�ĐŽƌƌĞůĂƟŽŶ�ĨƵŶĐƟŽŶĂů�ĂŶĚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�WĞƌĚĞǁͲ�ƵƌŬĞͲ�ƌŶǌĞŶŚŽĨ�ĐŽƌĞ�ĞůĞĐƚƌŽŶ�ƉƐĞƵ-
ĚŽƉŽƚĞŶƟĂůƐ͘���/D��ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ϭϬ͕ϬϬϬ�ƟŵĞͲƐƚĞƉƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ŵŝĐƌŽͲĐĂŶŽŶŝĐĂů�ĞŶƐĞŵďůĞ�;Es��ƚŚĞƌŵŽƐƚĂƚͿ�
ĨŽƌ�ƐĞǀĞƌĂů�ƚĞŵƉĞƌĂƚƵƌĞƐ�ďĞƚǁĞĞŶ�ϯϬϬ�<�ĂŶĚ�ϭϮϬϬ�<͘��dŚĞ�ƉŚŽŶŽŶ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�ƚŚĞ�ƉŽǁĞƌ�ƐƉĞĐƚƌƵŵ�ŽĨ�ƚŚĞ��/D��
ƉƌĞĚŝĐƚĞĚ�ǀĞůŽĐŝƚǇ�ĂƵƚŽͲĐŽƌƌĞůĂƟŽŶ�ĨƵŶĐƟŽŶƐ͘��dŚĞ�ƌĞƐƵůƟŶŐ��/D��ƉŚŽŶŽŶ�ƐƉĞĐƚƌĂ�ĂŶĚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŝŶĞůĂƐƟĐ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�
ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�ϯϬϬ�<͕�ǁŚĞƌĞ�ĂŶŚĂƌŵŽŶŝĐ�ĞīĞĐƚƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ƐŵĂůů͕�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŝŶ�ƌĞĂƐŽŶĂďůĞ�ĂŐƌĞĞ-
ŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŐĞŶĞƌĂƚĞĚ�ƵƐŝŶŐ�ƚƌĂĚŝƟŽŶĂů��/>��ĂŶĂůǇƐŝƐ�ĨŽƌ�ďŽƚŚ�ŵĂƚĞƌŝĂůƐ͘��dŚŝƐ�ŝůůƵƐƚƌĂƚĞĚ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ��/D��ĂƉ-
proach.  However, since the impact of temperature on the phonon spectra (e.g. broadening of spectral peaks) was observed in 
�/D��ĂŶĂůǇƐŝƐ͕�ƚŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ŵĂǇ�ďĞ�ĞŶǀŝƐŝŽŶĞĚ�ĂƐ�ƚŚĞ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ĚĞƌŝǀŝŶŐ�ƚŚĞ�ŶĞĞĚĞĚ�ĂƚŽŵŝƐƟĐ�ĚĂƚĂ�ĨŽƌ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�
ůĂǁ�ĐĂůĐƵůĂƟŽŶƐ�ƵŶĚĞƌ�ƌĞĂůŝƐƟĐ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ĐŽŶĚŝƟŽŶƐ�ĨŽƌ�Ă�ŐŝǀĞŶ�ŵĂƚĞƌŝĂů͘
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R070 Production of the thermal neutron scattering law for water ice with density functional 
theory and lattice dynamics 
Holmes JC. 1, Zerkle ML. 1, Heinrichs DP. 2
ϭ��ĞƫƐ��ƚŽŵŝĐ�WŽǁĞƌ�>ĂďŽƌĂƚŽƌǇ͕ �tĞƐƚ�DŝŋŝŶ͕�W�͕�h^�͖�Ϯ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕�
CA, USA

tĂƚĞƌ�ŝĐĞ�ŚĂƐ�ŵŽƌĞ�ĐƌǇƐƚĂůůŝŶĞ�ƐƚƌƵĐƚƵƌĞƐ�ƚŚĂŶ�ĂŶǇ�ŽƚŚĞƌ�ŵĂƚĞƌŝĂů�ĚƵĞ�ƚŽ�ƚŚĞ�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŐĞŽŵĞƚƌŝĐ�ĐŽŶĮŐƵƌĂƟŽŶƐ�ƉŽƐƐŝďůĞ�
for the hydrogen bonds between H2O molecules.  Ice Ih forms below 273 K at normal atmospheric pressure and is the most 
ĐŽŵŵŽŶ�ĨŽƌŵ͘��dŚĞ�ƉƌŝŵŝƟǀĞ�ƵŶŝƚ�ĐĞůů�ĨŽƌ�ŝĐĞ�/Ś�ĐŽŶƚĂŝŶƐ�ĨŽƵƌ�,2K�ŵŽůĞĐƵůĞƐ�ĨŽƌ�ǁŚŝĐŚ�ƉĂƌƟĐƵůĂƌ�ŽƌŝĞŶƚĂƟŽŶƐ�ĂƌĞ�ĂůůŽǁĂďůĞ͘��
�ůƚŚŽƵŐŚ�ƚŚĞ�ŚǇĚƌŽŐĞŶ�ďŽŶĚƐ�ŚĂǀĞ�ůŽĐĂů�ŽƌĚĞƌ͕ �ƚŚĞǇ�ĞǆŚŝďŝƚ�ĚŝƐŽƌĚĞƌĞĚ�ŐĞŽŵĞƚƌǇ�ŽǀĞƌ�ƚŚĞ�ŐůŽďĂů�ƐƚƌƵĐƚƵƌĞ͘��dŚĞ�s�^W�Ăď�ŝŶŝƟŽ 
ĚĞŶƐŝƚǇ�ĨƵŶĐƟŽŶĂů�ƚŚĞŽƌǇ�ĐŽĚĞ�ŝƐ�ƵƐĞĚ�ƚŽ�ƐŝŵƵůĂƚĞ�ƚŚĞ�ŚĞǆĂŐŽŶĂů�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ŝĐĞ�/Ś͘��dŽ�ŝŵƉƌŽǀĞ�ĐĂƉƚƵƌŝŶŐ�ƚŚĞ�ƌĂŶĚŽŵ�ĚŝƐƚƌŝďƵ-
ƟŽŶ�ŽĨ�ŵŽůĞĐƵůĂƌ�ĂůŝŐŶŵĞŶƚƐ͕�Ă�ƚǁĞůǀĞͲŵŽůĞĐƵůĞ�ƵŶŝƚ�ĐĞůů�ŵŽĚĞů�ŝƐ�ŝŶĐŽƌƉŽƌĂƚĞĚ͘��dŚĞ�W,KEKE�ůĂƫĐĞ�ĚǇŶĂŵŝĐƐ�ĐŽĚĞ�ŝƐ�ƵƐĞĚ�
ǁŝƚŚ�s�^W�ƚŽ�ĐĂůĐƵůĂƚĞ�,ĞůůŵĂŶŶͲ&ĞǇŶŵĂŶ�ĨŽƌĐĞƐ�ĨŽƌ�Ă�ϮпϮпϮ�ƐƵƉĞƌĐĞůů͕�ĂůůŽǁŝŶŐ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƉŚŽŶŽŶ�ĚĞŶƐŝƚǇ�ŽĨ�ƐƚĂƚĞƐ�
ĨŽƌ�ŚǇĚƌŽŐĞŶ�ĂŶĚ�ŽǆǇŐĞŶ͘��dƌĂŶƐůĂƟŽŶĂů͕�ůŝďƌĂƟŽŶĂů͕�ďĞŶĚŝŶŐ͕�ĂŶĚ�ƐƚƌĞƚĐŚŝŶŐ�ŵŽĚĞƐ�ĂƌĞ�ƉƌŽĚƵĐĞĚ�ǁŝƚŚ�ŚŝŐŚ�ƌĞƐŽůƵƟŽŶ�ĂŶĚ�ĂƌĞ�
ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ZĂŵĂŶ͕� ŝŶĨƌĂƌĞĚ͕�ĂŶĚ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƌĞƐƵůƚƐ�΀ZĞŶŬĞƌ�Ğƚ�Ăů͘�;ϭϵϲϵͿ͕�>ŝ�;ϭϵϵϲͿ΁͘� �dŚĞ�
ƚŚĞŽƌĞƟĐĂů�ƉŚŽŶŽŶ�ƐƉĞĐƚƌĂ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ��ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�ĨŽƌ�ŝĐĞ�/Ś͘��dŚŝƐ�ŝƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĞǆƉĞƌŝŵĞŶ-
ƚĂů��Ăƚ�Ϯϲϴ�<�΀,ĂƌůŝŶŐ�;ϭϵϲϳͿ΁�ĂŶĚ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚŝŶ�ƚŚĞ�ůŝŵŝƚĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐŽůƵƟŽŶ͘��EĞǆƚ͕�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ŝŶƚĞŐƌĂƟŶŐ�ŽǀĞƌ��ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŝŶĐŽŚĞƌĞŶƚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚŚĞŶ�ƐĞƉĂƌĂƚĞůǇ�ĂĚĚŝŶŐ�
ƚŚĞ�ŝŶĐŽŚĞƌĞŶƚ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶĚ�ĂďƐŽƌƉƟŽŶ�ĐŽŵƉŽŶĞŶƚƐ͘��dŚŝƐ�ŝƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŝĐĞ�/Ś�Ăƚ�
ϭϭϱ�<�ŽǀĞƌ�Ă�ƌĂŶŐĞ�ŽĨ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�΀dŽƌƌĞƐ�Ğƚ�Ăů͘�;ϮϬϬϲͿ΁�ĂŶĚ�ĨŽƵŶĚ�ƚŽ�ƉƌŽǀŝĚĞ�ĞǆĐĞůůĞŶƚ�ĂŐƌĞĞŵĞŶƚ͘��&ŝŶĂůůǇ͕ �ƚŚĞ�ŝĐĞ�/Ś�ƐĐĂƚ-
tering kernel is tested in a benchmark model using the LLNL COG Monte Carlo transport code against measured results from a 
ƉƵůƐĞĚͲŶĞƵƚƌŽŶ�ĚŝĞͲĂǁĂǇ�ĞǆƉĞƌŝŵĞŶƚ�ĨŽƌ�ĐǇůŝŶĚĞƌƐ�ŽĨ�ŝĐĞ�Ăƚ�ϭϴϴ͕�ϮϬϴ͕�ϮϮϴ�ĂŶĚ�Ϯϱϯ�<�΀^ŝůǀĞƌ�;ϭϵϲϱͿ͕�̂ ĂůĂŝƚĂ�;ϭϵϳϭͿ΁͘��/ŶĐŽƌƉŽƌĂƟŽŶ�
ŽĨ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ŬĞƌŶĞů�ĨŽƌ�ŝĐĞ�/Ś�ƌĞƐƵůƚƐ�ŝŶ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƌĞƐƵůƚƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�Ă�ĐŽŶǀĞŶƟŽŶĂů�ĨƌĞĞͲŐĂƐ�ƐĐĂƩĞƌŝŶŐ�
treatment.     

R071  A thermal neutron scattering law for yttrium hydride
Zerkle ML., Holmes JC.
�ĞƫƐ��ƚŽŵŝĐ�WŽǁĞƌ�>ĂďŽƌĂƚŽƌǇ͕ �ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �tĞƐƚ�DŝŋŝŶ͕�W�͕�h^�

zƩƌŝƵŵ�ŚǇĚƌŝĚĞ�;z,2Ϳ�ŝƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ŵŽĚĞƌĂƚŽƌ�ŵĂƚĞƌŝĂů�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ƐƵƉĞƌŝŽƌ�ĂďŝůŝƚǇ�ƚŽ�ƌĞƚĂŝŶ�
ŚǇĚƌŽŐĞŶ�Ăƚ�ĞůĞǀĂƚĞĚ�ƚĞŵƉĞƌĂƚƵƌĞƐ͘��dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůĂǁƐ�ĨŽƌ�ŚǇĚƌŽŐĞŶ�ďŽƵŶĚ�ŝŶ�ǇƩƌŝƵŵ�ŚǇĚƌŝĚĞ�;,Ͳz,2) and yt-
ƚƌŝƵŵ�ďŽƵŶĚ�ŝŶ�ǇƩƌŝƵŵ�ŚǇĚƌŝĚĞ�;zͲz,2) prepared using an Ăď�ŝŶŝƟŽ�ĂƉƉƌŽĂĐŚ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘���ĞŶƐŝƚǇ�ĨƵŶĐƟŽŶĂů�ƚŚĞŽƌǇ͕ �ŝŶĐŽƌƉŽ-
ƌĂƟŶŐ�ƚŚĞ�ŐĞŶĞƌĂůŝǌĞĚ�ŐƌĂĚŝĞŶƚ�ĂƉƉƌŽǆŝŵĂƟŽŶ�;''�Ϳ�ĨŽƌ�ƚŚĞ�ĞǆĐŚĂŶŐĞͲĐŽƌƌĞůĂƟŽŶ�ĞŶĞƌŐǇ͕ �ŝƐ�ƵƐĞĚ�ƚŽ�ƐŝŵƵůĂƚĞ�ƚŚĞ�ĨĂĐĞͲĐĞŶƚĞƌĞĚ�
cubic structure of YH2�ĂŶĚ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ŝŶƚĞƌĂƚŽŵŝĐ�,ĞůůŵĂŶŶͲ&ĞǇŶŵĂŶ�ĨŽƌĐĞƐ�ĨŽƌ�Ă�ϮпϮпϮ�ƐƵƉĞƌĐĞůů�ĐŽŶƚĂŝŶŝŶŐ�ϵϲ�ĂƚŽŵƐ͘��>Ăƚ-
ƟĐĞ�ĚǇŶĂŵŝĐƐ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�W,KEKE�ĂƌĞ�ƚŚĞŶ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƉŚŽŶŽŶ�ĚŝƐƉĞƌƐŝŽŶ�ƌĞůĂƟŽŶƐ�ĂŶĚ�ĚĞŶƐŝƚǇ�ŽĨ�ƐƚĂƚĞƐ͘��
dŚĞ�ƚǁŽ�ĐĂůĐƵůĂƚĞĚ�ƉŚŽŶŽŶ�ĚĞŶƐŝƚǇ�ŽĨ�ƐƚĂƚĞƐ�ĨŽƌ�,�ĂŶĚ�z�ĂƌĞ�ƵƐĞĚ�ƚŽ�ƉƌĞƉĂƌĞ�,Ͳz,2 and Y-YH2�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůĂǁƐ�ƵƐŝŶŐ�ƚŚĞ�
>��WZ�ŵŽĚƵůĞ�ŽĨ�E:KzϮϬϭϮ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƌĞƐƵůƟŶŐ�ŝŶƚĞŐƌĂů�ĂŶĚ�ĚŝīĞƌĞŶƟĂů�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ĂĚĞƋƵĂƚĞ�
ƌĞƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�̂ ;ɲ͕ɴͿ�ĨƵŶĐƟŽŶ͘���ŽŵƉĂƌŝƐŽŶ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ůĂƫĐĞ�ĐŽŶƐƚĂŶƚ͕�ŚĞĂƚ�ĐĂƉĂĐŝƚǇ͕ �ƚŽƚĂů�ƉŚŽŶŽŶ�ĚĞŶƐŝƚǇ�ŽĨ�ƐƚĂƚĞƐ�ĂŶĚ�
ŝŶƚĞŐƌĂů�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚŽ�ĐĂůĐƵůĂƚĞĚ�ǀĂůƵĞƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ůĂǁƐ͘��
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dŚĞƌĞ�ŚĂƐ�ďĞĞŶ�Ă�ƌĞŶĞǁĞĚ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƵƌĂŶŝƵŵ�ŵŽŶŽŶŝƚƌŝĚĞ�;hEͿ�ĨƵĞů�ĨŽƌ�ƉŽǁĞƌ�ƌĞĂĐƚŽƌƐ͘�hE�ŚĂƐ�ŚŝŐŚĞƌ�ƚŚĞƌŵĂů�ĐŽŶĚƵĐƟǀŝƚǇ͕ �
ŚŝŐŚĞƌ�ƵƌĂŶŝƵŵ�ĚĞŶƐŝƚǇ� ĂŶĚ� ƐŵĂůůĞƌ� ůŝŶĞĂƌ� ƚŚĞƌŵĂů� ĞǆƉĂŶƐŝŽŶ� ĐŽĞĸĐŝĞŶƚ� ƚŚĂŶ�ƵƌĂŶŝƵŵ�ĚŝŽǆŝĚĞ͘�EĞƵƚƌŽŶŝĐ� ĂŶĚ� ƚŚĞƌŵĂůͲŚǇ-
draulic performance of UN and associated composite fuels have been studied recently for several types of light water reactors 
;>tZƐͿ͕�ƐƵĐŚ�ĂƐ͕�ƚŚĞ�ďŽŝůŝŶŐ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌ�΀ϭ΁͕��ƚŚĞ�ƉƌĞƐƐƵƌŝǌĞĚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌ�΀Ϯ΁�ĂŶĚ�ƚŚĞ�ƐƵƉĞƌ�ĐƌŝƟĐĂů�ǁĂƚĞƌ�ƌĞĂĐƚŽƌ�΀ϯ΁͕�ǁŚŝĐŚ�
ŝƐ�ƚŚĞ�ŽŶůǇ�ĐŽŶĐĞƉƚ�ŽĨ�'ĞŶĞƌĂƟŽŶ�/s�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĐŽŽůĞĚ�ĂŶĚ�ŵŽĚĞƌĂƚĞĚ�ďǇ�ůŝŐŚƚ�ǁĂƚĞƌ͘ �,ŽǁĞǀĞƌ͕ �ĨŽƌ�Ă�ĐŽŵƉůĞƚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�
ƚŚĞ�>tZƐ�ƉĞƌĨŽƌŵĂŶĐĞ�ƵƐŝŶŐ�ŶŝƚƌŝĚĞ�ĨƵĞůƐ͕�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůŝďƌĂƌŝĞƐ�ŽĨ�hE�ŝƐ�Ă�ŶĞĐĞƐƐŝƚǇ͘�dŽ�ĚĂƚĞ͕�ŶŽ��E�&�ůŝďƌĂƌǇ�ĨŽƌ�
hE�ŝƐ�ĂǀĂŝůĂďůĞ͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�hE�ǁŝůů�ďĞ�ĐĂůĐƵůĂƚĞĚ�
Ăƚ�ĚŝīĞƌĞŶƚ�ƚĞŵƉĞƌĂƚƵƌĞƐ͘�dŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƌĞƋƵŝƌĞƐ�Ă�ĚĞƚĂŝůĞĚ�ŬŶŽǁůĞĚŐĞ�ŽĨ�
ƚŚĞ�ůĂƫĐĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ŵĞĚŝƵŵ͘�dŚĞ�ǀŝďƌĂƟŽŶĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�hE�ŝƐ�ƐƚƵĚŝĞĚ�ƵƐŝŶŐ�Ăď�ŝŶŝƟŽ�ůĂƫĐĞ�ĚǇŶĂŵŝĐƐ�Ěŝ-
ƌĞĐƚ�ŵĞƚŚŽĚ͘��ǆĐĞůůĞŶƚ�ĂŐƌĞĞŵĞŶƚ�ďĞƚǁĞĞŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƉŚŽŶŽŶ�ĚŝƐƉĞƌƐŝŽŶ�ƌĞůĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�
ŽďƚĂŝŶĞĚ͘�dŚĞ�ŽƉƟĐĂů�ŵŽĚĞƐ�ĂƌĞ�ǁĞůů�ƐĞƉĂƌĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĂĐŽƵƐƟĐ�ŵŽĚĞƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ůĂƌŐĞ�ŵĂƐƐ�ƌĂƟŽ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĂƐƐĞƐ�ŽĨ�
h�ĂŶĚ�E�ĂƚŽŵƐ͘�ZĞĐĞŶƚ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�hE�ƐĐĂƩĞƌŝŶŐ�ůĂǁ�ƐŚŽǁĞĚ�ƚŚĂƚ�ŝƚ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�Ă�ƐĞƚ�ŽĨ�
ĞƋƵĂůůǇͲƐƉĂĐĞĚ�ĂŶĚ�ǁĞůůͲĚĞĮŶĞĚ�ŵŽĚĞƐ�ŝŶ�ŵƵůƟƉůĞƐ�ŽĨ�ϱϬ�ŵĞs�΀ϰ΁�ĂŶĚ�ƚŚĂƚ�ĞĂĐŚ�E�ĂƚŽŵ�ƌĞƉƌĞƐĞŶƚƐ�ĂŶ�ŝĚĞĂů�ŝƐŽƚƌŽƉŝĐ�ƚŚƌĞĞͲ
ĚŝŵĞŶƐŝŽŶĂů�ƋƵĂŶƚƵŵ�ŚĂƌŵŽŶŝĐ�ŽƐĐŝůůĂƚŽƌ�ǁŝƚŚ�Ă�ĨƵŶĚĂŵĞŶƚĂů�ĞŶĞƌŐǇ�ŽĨ�ϱϬ�ŵĞs�΀ϰ΁Ͳ�ƵŶůŝŬĞ�ƚŚĞ�ďĞŚĂǀŝŽƌ�ŽĨ�ƚŚĞ�ŚǇĚƌŽŐĞŶ�ĂƚŽŵ�
ŝŶ� ǌŝƌĐŽŶŝƵŵ�ŚǇĚƌŝĚĞƐ�ǁŚŝĐŚ� ƐŚŽǁĞĚ�Ă� ƐŝŐŶŝĮĐĂŶƚ� ĂŶŝƐŽƚƌŽƉǇ� ΀ϱ΁͘��ĞĐĂƵƐĞ�EͲϭϰ�ŚĂƐ� Ă� ůĂƌŐĞ�ĂďƐŽƌƉƟŽŶ� ĐƌŽƐƐ� ƐĞĐƟŽŶ� ŝŶ� ƚŚĞ�
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ƚŚĞ�ƐƉĞĐŝĮĐ�ĚŽƐĞ�ƚŽ�ƚĂƌŐĞƚĞĚ�ƟƐƐƵĞ͕�ƚŚĞ�ĐŽƐƚ�ŽĨ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝŶ�ƉƌŽĚƵĐƟŽŶ�ĨĂĐŝůŝƟĞƐ�;ŝ͘Ğ͘�ƐŚŝĞůĚŝŶŐ�ƌĞƋƵŝƌĞŵĞŶƚƐͿ�ĂŶĚ�ƚŚĞ�ďĂĐŬ-
ground in imaging technologies. A number of either well-established or emerging medical isotopes were last studied more than 
ϯϬ�ǇĞĂƌƐ�ĂŐŽ�ƵƐŝŶŐ�ǀĞƌǇ�ƉƌŝŵŝƟǀĞ�ĚĞƚĞĐƟŽŶ�ƐĞƚƵƉƐ͘��^ŝŶĐĞ�ƚŚĞŶ͕�ƚŚĞ�ĮĞůĚ�ŽĨ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ŚĂƐ�ŵĂĚĞ�ƚƌĞŵĞŶĚŽƵƐ�
ĂĚǀĂŶĐĞƐ͕�ŶŽǁ�ŽŌĞŶ�ƵƐŝŶŐ�ŵƵůƟƉůĞ�ŚŝŐŚͲƉƵƌŝƚǇ�ŐĞƌŵĂŶŝƵŵ�;,W'ĞͿ�ĚĞƚĞĐƚŽƌƐ�ĞŵƉůŽǇŝŶŐ��ŽŵƉƚŽŶͲƐƵƉƉƌĞƐƐŝŽŶ�ƚĞĐŚŶŽůŽŐǇ͘���/Ŷ�
ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ǁĞ�ŵĂŬĞ�ƵƐĞ�ŽĨ�ƚŚĞƐĞ�ŶĞǁ�ƚĞĐŚŶŝƋƵĞƐ�ƚŽ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŝŵƉƌŽǀĞ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ĚĞĐĂǇ�ƐĐŚĞŵĞƐ�ŽĨ�ďŽƚŚ�ƚƌĂ-
ĚŝƟŽŶĂů�ĂŶĚ�ĞŵĞƌŐŝŶŐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ƵƐĞĚ�ĨŽƌ�ŵĞĚŝĐĂů�ŝŵĂŐŝŶŐ͘
^ŽƵƌĐĞƐ�ŽĨ�ŵĞĚŝĐĂů� ŝƐŽƚŽƉĞƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ĂŶĚ�ƉƵƌŝĮĞĚ�Ăƚ�ƚŚĞ��ƌŽŽŬŚĂǀĞŶ�>ŝŶĞĂƌ�/ƐŽƚŽƉĞ�WƌŽĚƵĐĞƌ�;�>/WͿ�ƚŚĞŶ�ƐŚŝƉƉĞĚ�ƚŽ�
�ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ǁŚĞƌĞ�ŚŝŐŚͲƉƌĞĐŝƐŝŽŶ͕�ŐĂŵŵĂͲƌĂǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�ƐƚĂƚĞͲŽĨͲƚŚĞͲĂƌƚ�ŐĂŵ-
ŵĂͲƌĂǇ�ƐƉĞĐƚƌŽŵĞƚĞƌ͕ �'ĂŵŵĂƐƉŚĞƌĞ͕�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ϭϬϬ��ŽŵƉƚŽŶͲƐƵƉƉƌĞƐƐĞĚ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ͘� � ��Ŷ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƌĞƐƵůƚƐ�ŽŶ�Ă�
number of medical isotopes will be presented including studies of 82Zď͕�Ă�ǀĞƌǇ�ĐŽŵŵŽŶ�WŽƐŝƚƌŽŶ��ŵŝƐƐŝŽŶ�dŽŵŽŐƌĂƉŚǇ�;W�dͿ�
radioisotope used in cardiac imaging, and 72�Ɛ�Ă� ůŽŶŐĞƌͲůŝǀĞĚ�ƉŽƐŝƚƌŽŶ�ĞŵŝƩĞƌ�ǁŚŝĐŚ�ĂůůŽǁƐ� ĨŽƌ� ŝŵĂŐŝŶŐ�ŽĨ�ďŝŽĐŚĞŵŝĐĂů�ĂŶĚ�
ƉŚǇƐŝŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ĂŶĚ�ƌĞĐĞƉƚŽƌ�ŵĂƉƉŝŶŐ͘�/Ŷ�Ăůů�ŶƵĐůŝĚĞƐ�ƐƚƵĚŝĞĚ͕�ƐŝŐŶŝĮĐĂŶƚ�ƌĞǀŝƐŝŽŶƐ�ǁĞƌĞ�ŵĂĚĞ�ƚŽ�ƚŚĞ�ĚĞĐĂǇ�ƐĐŚĞŵĞƐ͕�
ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�ŵĂŶǇ�ŶĞǁ�ůĞǀĞůƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ƚƌĂŶƐŝƟŽŶƐ͘��dŚĞ�ŚŝŐŚͲƐĞŶƐŝƟǀŝƚǇ�ŽĨ�'ĂŵŵĂƐƉŚĞƌĞ�ĂůůŽǁĞĚ�ĨŽƌ�Ă�
ƐŝŐŶŝĮĐĂŶƚ�ƌĞĚƵĐƟŽŶ�ŝŶ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ŐĂŵŵĂͲƌĂǇ�ŝŶƚĞŶƐŝƟĞƐ�ĂŶĚ�ƚŚĞ�ĚĞĚƵĐĞĚ�ďĞƚĂͲĨĞĞĚŝŶŐƐ͘��dŚĞ�ŶĞǁ�ĚĞĐĂǇ�ƐĐŚĞŵĞƐ�ǁŝůů�
ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ƚŚĞŝƌ�ŝŵƉĂĐƚ�ŽŶ�ĚŽƐĞ�ĞƐƟŵĂƚĞƐ�ĚŝƐĐƵƐƐĞĚ͘�

�K��/ƐŽƚŽƉĞ�WƌŽŐƌĂŵ�ŝƐ�ĂĐŬŶŽǁůĞĚŐĞĚ�ĨŽƌ�ĨƵŶĚŝŶŐ�^dϱϬϬϭϬϯϬ͘�tŽƌŬ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�h͘^͘��K��ƵŶĚĞƌ�'ƌĂŶƚ�EŽ͘���Ͳ&'ϬϮͲϵϰ�ZϰϬϴϰϴ�ĂŶĚ�
�ŽŶƚƌĂĐƚ�EŽƐ͘���Ͳ��ϬϮͲϵϴ�,ϭϬϵϰϲ�ĂŶĚ���Ͳ��ϬϮͲϬϲ�,ϭϭϯϱϳ�ĂŶĚ�ďǇ�ƚŚĞ��K��KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ͕�KĸĐĞ�ŽĨ�tŽƌŬĨŽƌĐĞ��ĞǀĞůŽƉŵĞŶƚ�ĨŽƌ�dĞĂĐŚ-
ĞƌƐ�ĂŶĚ�^ĐŝĞŶƟƐƚƐ�;t�d^Ϳ�ƵŶĚĞƌ�ƚŚĞ�^ĐŝĞŶĐĞ�hŶĚĞƌŐƌĂĚƵĂƚĞ�>ĂďŽƌĂƚŽƌǇ�/ŶƚĞƌŶƐŚŝƉƐ�WƌŽŐƌĂŵ�;^h>/Ϳ͘�dŚŝƐ�ƌĞƐĞĂƌĐŚ�ƵƐĞĚ�ƌĞƐŽƵƌĐĞƐ�ŽĨ��ƌŐŽŶŶĞ�
EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ Ɛ͛��d>�^�ĨĂĐŝůŝƚǇ�ǁŚŝĐŚ�ŝƐ�Ă��K��ŽĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ�hƐĞƌ�&ĂĐŝůŝƚǇ͘



105

ND 2016 - PROGRAMME & ABSTRACT BOOK 

R074 Measurement of the half-life of 177Lu
Ferreira K., Collins S., Fenwick A.
ZĂĚŝŽĂĐƟǀŝƚǇ�'ƌŽƵƉ͕�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �DŝĚĚůĞƐĞǆ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵ

177>Ƶ� ŝƐ�Ă�ŵĞĚŝƵŵ�ĞŶĞƌŐǇ�ďĞƚĂͲĞŵŝƩĞƌ�ǁŝƚŚ�Ă�ŵĂǆŝŵƵŵ�ƟƐƐƵĞ�ƉĞŶĞƚƌĂƟŽŶ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭͲϮ�ŵŵ�ĂŶĚ�Ă�ŵĂǆŝŵƵŵ�ďĞƚĂ�
ĞŶĞƌŐǇ�ŽĨ�ϰϵϴ͘ϯ�;ϴͿ�ŬĞs͘ �dŚŝƐ�ƌĂĚŝŽŶƵĐůŝĚĞ�ŝƐ�ƵƐĞĚ�ŝŶ�EƵĐůĞĂƌ�DĞĚŝĐŝŶĞ�ĨŽƌ�ƚŚĞƌĂƉǇ�ƉƌŽĐĞĚƵƌĞƐ�ƐƵĐŚ�ĂƐ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ŶĞƵƌŽĞŶĚŽ-
crine tumours and relapsed non-Hodgkin Lymphoma. 177Lu is also characterised by gamma emission with the most abundant 
ƉĞĂŬƐ�ďĞŝŶŐ�ϭϭϮ͘ϵ�ŬĞs�ĂŶĚ�ϮϬϴ͘ϰ�ŬĞs�ǁŚŝĐŚ�ĂůůŽǁƐ�ŝŵĂŐĞ�ĂĐƋƵŝƐŝƟŽŶ�ĨŽƌ�ƚƌĞĂƚŵĞŶƚ�ƉůĂŶŶŝŶŐ�ĂŶĚ�ĂŌĞƌ�ƚƌĞĂƚŵĞŶƚ͕�ďĞĐŽŵŝŶŐ�Ă�
ďŝŐ�ĂĚǀĂŶƚĂŐĞ�ĨŽƌ�ĚŽƐŝŵĞƚƌǇ�ĐĂůĐƵůĂƟŽŶƐ͘�/Ŷ�ƚŚĞ�ĐƵƌƌĞŶƚ�ůŝƚĞƌĂƚƵƌĞ͕�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ŚĂůĨͲůŝĨĞ�ŽĨ�177>Ƶ�ĐŽŶƚĂŝŶĞĚ�ƋƵĂŶƟƟĞƐ�ŽĨ�
177m>Ƶ�ŝŵƉƵƌŝƚǇ͘�dŚĞƐĞ�ƌĞƋƵŝƌĞĚ�ĐŽƌƌĞĐƟŽŶƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĂŶ�ĂĐĐƵƌĂƚĞ�ŚĂůĨͲůŝĨĞ�ĂīĞĐƟŶŐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ĂŶĚ�ƉƌĞĐŝƐŝŽŶ�ŽĨ�ƚŚĞ�ǀĂůƵĞƐ͘�
In this work, the half-life of 177>Ƶ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�Ă�ƌĞͲĞŶƚƌĂŶƚ�ŝŽŶŝƐĂƟŽŶ�ĐŚĂŵďĞƌ�ŽǀĞƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϴϬ�
ĚĂǇƐ�;Ε�ϭϮ�ŚĂůĨͲůŝǀĞƐͿ͘�dŚĞ�ŵĂƚĞƌŝĂů�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉƌŽĚƵĐĞĚ�ǀŝĂ�ƚŚĞ�176Yb(n,௩)177zď�ƌĞĂĐƟŽŶ�ĨŽůůŽǁĞĚ�ďǇ�ƚŚĞ�௨-decay to 
177>Ƶ͕�ƌĞƐƵůƟŶŐ�ŝŶ�ŶŽ�177m>Ƶ�ďĞŝŶŐ�ƉƌŽĚƵĐĞĚ͘�dŚĞ�ĂďƐĞŶĐĞ�ŽĨ�177mLu was checked by high purity germanium (HPGe) gamma ray 
ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĚ�ďǇ�ƚŚĞ�ĞǆƚĞŶĚĞĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƐŽƵƌĐĞ�ŽǀĞƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ϭϮ�ŚĂůĨͲůŝǀĞƐ͖�ŶŽ�177mLu was measured in the 
ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂ�ĂŶĚ�ŶŽ�ĚĞǀŝĂƟŽŶ�ŝŶ�ƚŚĞ�ĞǆƉŽŶĞŶƟĂů�ĚĞĐĂǇ�ĐƵƌǀĞ�ǁĂƐ�ŽďƐĞƌǀĞĚ͘�dŚĞ�ŚĂůĨͲůŝĨĞ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŝŶŝ-
ƟĂů�ϯϴ͘ϭ�ĚĂǇƐ�;Ε�ϱ͘ϴ�ŚĂůĨͲůŝǀĞƐͿ�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞ�ďĞƐƚ�ďĂůĂŶĐĞ�ŝŶ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ďƵĚŐĞƚ͘���ƉƌĞĐŝƐĞ�ŚĂůĨͲůŝĨĞ�ŽĨ�ϲ͘ϲϰϯϬ�;ϭϭͿ�ĚĂǇƐ�ǁĂƐ�
ĚĞƚĞƌŵŝŶĞĚ͕�ǁŚŝĐŚ�ŝƐ�ŝŶ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ŚĂůĨͲůŝĨĞ�ŽĨ�ϲ͘ϲϰϲϯ�;ϭϱͿ�ĚĂǇƐ�ƚŚĂƚ�ŚĂƐ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ�ďǇ�ƚŚĞ��ĞĐĂǇ�
�ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ͘��Ŷ�ƵƉĚĂƚĞĚ�ĞǀĂůƵĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ĂŶĚ�Ă�ƌĞĐŽŵŵĞŶĚĞĚ�ŚĂůĨͲůŝĨĞ�ŽĨ�ϲ͘ϲϰϰϯ�;ϭϬͿ�ĚĂǇƐ�
has been determined by the power-moderated mean method.

R075  Production of isotopes with linear accelerators
Arias de Saavedra F., Porras I., Praena J.
Universidad de Granada, Departamento de Fisica Atomica, Molecular y Nuclear, Granada, Spain

ZĞĐĞŶƚ�ĂĚǀĂŶĐĞƐ�ŝŶ�ĂĐĐĞůĞƌĂƚŽƌ�ƐĐŝĞŶĐĞ�ĂƌĞ�ŽƉĞŶŝŶŐ�ŶĞǁ�ƉŽƐƐŝďŝůŝƟĞƐ�ŝŶ�ĚŝīĞƌĞŶƚ�ĮĞůĚƐ�ŽĨ�ƉŚǇƐŝĐƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�
ŽĨ�ĐŽŵƉĂĐƚ�ůŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌƐ�ƚŚĂƚ�ĐĂŶ�ƉƌŽǀŝĚĞ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ŽĨ�ůŽǁͲŵĞĚŝƵŵ�ĞŶĞƌŐǇ�;ĨĞǁ�DĞsͿ�ǁŝƚŚ�ŚŝŐŚ�ĐƵƌƌĞŶƚ�;ĂďŽǀĞ�
ŵ�Ϳ�ĂůůŽǁƐ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ŶĞǁ�ƉŽƐƐŝďŝůŝƟĞƐ�ŝŶ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ĂƉƉůŝĐĂƟŽŶƐ�ĂŶĚ�ŶĞǁ�ƌŽƵƚĞƐ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�
radioisotopes. 
<ĞĞƉŝŶŐ�ŝŶ�ŵŝŶĚ�ƚŚĞ�ĂĐƚƵĂů�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƚŚĞ�ĚĞĚŝĐĂƚĞĚ�ĨĂĐŝůŝƟĞƐ�ĨŽƌ�ƌĂĚŝŽŝƐŽƚŽƉĞ�ƉƌŽĚƵĐƟŽŶ͕�ǁĞ�ƉĞƌĨŽƌŵ�Ă�ƐƚƵĚǇ�ŽĨ�ƌĞĂĐƟŽŶƐ�
ƚŽ�ƉƌŽĚƵĐĞ�W�d�ŝƐŽƚŽƉĞƐ�ĂƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�10�;Ě͕ŶͿ11C, 20Ne(d,௧)18F and 14N(d,n)ϭϱK͘�tĞ�ŚĂǀĞ�ĮƩĞĚ�ƚŚĞ��y&KZ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĚĂƚĂ͕�
ƵƐĞĚ�ƚŚĞ�ĮƩĞĚ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞ�ƐƚŽƉƉŝŶŐ�ƉŽǁĞƌ�ďǇ��ŝĞŐůĞƌ�ĂŶĚ�ŚĂǀĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ŶƵŵĞƌŝĐĂů�ŝŶƚĞŐƌĂƟŽŶ�ƚŚĞ�ǇŝĞůĚ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�
ƚŚĞ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ĐĂŶ�ŚĂǀĞ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬ�DĞs͘ �dŚĞƐĞ�ƌĞƐƵůƚƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϯ�DĞs�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ŽŶĞƐ�
ƉƌŽǀŝĚĞĚ�ďǇ���ĐǇĐůŽƚƌŽŶƐ�ǁŚŝĐŚ�ĂƌĞ�ĂďůĞ�ƚŽ�ƉƌŽǀŝĚĞ�ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ�ƚŽ�ƚŚĞ�ĐŚĂƌŐĞĚ�ƉƌŽũĞĐƟůĞƐ��ďƵƚ�ǁŝƚŚ�ůŽǁĞƌ�ŝŶƚĞŶƐŝƟĞƐ͘�&ŽůůŽǁ-
ŝŶŐ�ƚŚŝƐ�ƉŚŝůŽƐŽƉŚǇ͕ �ǁĞ�ŚĂǀĞ�ĂůƐŽ�ĂŶĂůǇǌĞĚ�ƚŚĞ�ƌĞĂĐƟŽŶ�ϱϭV(p,n)ϱϭCr. Our results indicate that the use of linear accelerators may 
ďĞ�Ă�ŐŽŽĚ�ƉŽƐƐŝďŝůŝƚǇ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ŵĞĚŝĐĂů�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ƌĞĚƵĐŝŶŐ�ĚƌĂƐƟĐĂůůǇ�ƚŚĞ�ƉƌŽďůĞŵ�ŽĨ�ŶĞƵƚƌŽŶ�ĂĐƟǀĂƟŽŶ͘
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R076 New theoretical atomic radiation library for basic science and applications
>ĞĞ��Y͕͘�^ƚƵĐŚďĞƌǇ���͕͘�<ŝďĞĚŝ�d͘
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕��ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĐƚŽŶ͕��ƵƐƚƌĂůŝĂ

hŶƐƚĂďůĞ�ĂƚŽŵŝĐ�ŶƵĐůĞŝ�ƌĞůĞĂƐĞ�ĞǆĐĞƐƐ�ĞŶĞƌŐǇ�ƚŚƌŽƵŐŚ�ǀĂƌŝŽƵƐ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ�ƉƌŽĐĞƐƐĞƐ͘�/Ŷ�ƐŽŵĞ�ĐĂƐĞƐ͕�ŝŶĐůƵĚŝŶŐ�ŝŶƚĞƌ-
ŶĂů�ĐŽŶǀĞƌƐŝŽŶ�ĂŶĚ�ĞůĞĐƚƌŽŶ�ĐĂƉƚƵƌĞ͕�ƚŚĞ�ĂƚŽŵ�ƌĞŵĂŝŶƐ�ŝŽŶŝƐĞĚ�ĂŌĞƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĞǀĞŶƚ͘��ƚŽŵŝĐ�ƌĞůĂǆĂƟŽŶ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ŐƌŽƵŶĚ�ƐƚĂƚĞ�ŽĐĐƵƌƐ�ƌĂƉŝĚůǇ�ǀŝĂ�ƌĂĚŝĂƟǀĞ�ĂŶĚ�ŶŽŶͲƌĂĚŝĂƟǀĞ�ƉƌŽĐĞƐƐĞƐ͕�ŽŌĞŶ�ƌĞĨĞƌƌĞĚ�ƚŽ�ĐŽůůĞĐƟǀĞůǇ�ĂƐ�ĂƚŽŵŝĐ�ƌĂĚŝĂƟŽŶƐ͘�EŽŶͲ
ƌĂĚŝĂƟǀĞ�ƉƌŽĐĞƐƐĞƐ�ŝŶĐůƵĚĞ�ĞŵŝƐƐŝŽŶ�ŽĨ��ƵŐĞƌ͕ ��ŽƐƚĞƌͲ<ƌŽŶŝŐ�ĂŶĚ�ƐƵƉĞƌ��ŽƐƚĞƌͲ<ƌŽŶŝŐ�ĞůĞĐƚƌŽŶƐ͘
tŚŝůĞ�ƚŚĞƐĞ�ĂƚŽŵŝĐ�ƌĂĚŝĂƟŽŶƐ�ƵƐƵĂůůǇ�ĐĂƌƌǇ�Ă�ƐŵĂůů�ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĞŶĞƌŐǇ͕ �ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞŝƌ�ŚŝŐŚ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ƚŽ�ŝŶƚĞƌĂĐƚ�ǁŝƚŚ�ŵĂƩĞƌ͕ �ƚŚĞǇ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚŽƐŝŵĞƚƌǇ�ĂŶĚ�Ă�ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�΀ϭ΁͘�/Ŷ�ĐŽŶƚƌĂƐƚ�ƚŽ�ŶƵĐůĞ-
Ăƌ�ƌĂĚŝĂƟŽŶƐ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽŶ�ůŽǁͲĞŶĞƌŐǇ�ĂƚŽŵŝĐ�ƌĂĚŝĂƟŽŶƐ�ĂƌĞ�ƐĐĂƌĐĞ͕�ƚŚĞƌĞĨŽƌĞ͕�ŝŶ�ŵŽƐƚ�ĐĂƐĞƐ͕�ƚŚĞŽƌĞƟĐĂů�ƚƌĂŶƐŝ-
ƟŽŶ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ƌĂƚĞƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ĂďƐŽƌďĞĚ�ĞŶĞƌŐǇ�ĚŽƐĞ͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕ �ƚŚĞ�ĐƵƌƌĞŶƚůǇ�ĂǀĂŝůĂďůĞ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�
ďĂƐĞĚ�ŽŶ�ƐĞǀĞƌĂů�ĚŝīĞƌĞŶƚ�ƉŚǇƐŝĐĂů�ĂƐƐƵŵƉƟŽŶƐ�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ͕�ƌĞƐƵůƟŶŐ�ǀĞƌǇŝĨĚĨĞƌĞŶƚ�ĞŵŝƐƐŝŽŶ�ƌĂƚĞƐ�΀Ϯ΁͘
ZĞĐĞŶƚůǇ͕ �ǁĞ�ŚĂǀĞ�ƉƌŽƉŽƐĞĚ�ĂŶ��ƵŐĞƌͲĐĂƐĐĂĚĞ�ŵŽĚĞů�΀Ϯ͕�ϯ΁�ƚŽ�ƉƌŽǀŝĚĞ�ŵŽƌĞ�ƌĞĂůŝƐƟĐ�ƚŚĞŽƌĞƟĐĂů�ĚĞƐĐƌŝƉƟŽŶƐ�ŽĨ�ĂƚŽŵŝĐ�ƌĂĚŝĂ-
ƟŽŶƐ͘�dŚĞ�ŵŽĚĞů�ŝƐ�ďĂƐĞĚ�ŽŶ�Ă�ĨƵůů�DŽŶƚĞ��ĂƌůŽ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƚƌĞĂƚ�ƚŚĞ�ƐƚŽĐŚĂƐƟĐ�ŶĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶŝƟĂů�ǀĂĐĂŶĐǇ�
ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƚŚĞ�ƐƵďƐĞƋƵĞŶƚ�ƉƌŽƉĂŐĂƟŽŶ�ŽĨ�ǀĂĐĂŶĐŝĞƐ͘�dŽ�ĂĐŚŝĞǀĞ�ƌĞĂƐŽŶĂďůĞ�ĂĐĐƵƌĂĐǇ͕ �Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�
of decays need to be calculated. While for a simple system, like 40K, it takes less than 30 minutes to simulate 1 M events, the 
ƐĂŵĞ�ĐĂůĐƵůĂƟŽŶ�ĨŽƌ�ϵϵŵdĐ�ĐŽƵůĚ�ƚĂŬĞ�ŵŽƌĞ�ƚŚĂŶ�Ϯϰ�ŚŽƵƌƐ͘�dŽ�ƌĞĚƵĐĞ�ƚŚĞ��Wh�ƟŵĞ�ĚƌĂƐƟĐĂůůǇ�ǁĞ�ĂƌĞ�ĚĞǀĞůŽƉŝŶŐ�Ă�ŶĞǁ�ĚĂƚĂ�
ďĂƐĞ͕�ǁŚŝĐŚ�ǁŝůů�ĐŽŶƚĂŝŶ�ƉƌĞͲĐĂůĐƵůĂƚĞĚ�ĂƚŽŵŝĐ�ƌĂĚŝĂƟŽŶ�ƐƉĞĐƚƌĂ�ĨŽƌ��сϲ�ƚŽ�ϭϬϬ�ƐǇƐƚĞŵƐ͕�ĂůůŽǁŝŶŐ�ƋƵŝĐŬ�;ф�ϭ�ƐͿ�ĞǀĂůƵĂƟŽŶ�ŽĨ�
the full energy spectrum.
/Ŷ�ƚŚŝƐ�ƚĂůŬ�ǁĞ�ǁŝůů�ƌĞǀŝĞǁ�ƚŚĞ�ƌĞĐĞŶƚ�ƉƌŽŐƌĞƐƐ�ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ��ƵŐĞƌͲĐĂƐĐĂĚĞ�ŵŽĚĞů�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶ�ĨŽƌ�ďĂƐŝĐ�ŶƵ-
ĐůĞĂƌ�ƐĐŝĞŶĐĞ�΀ϰ΁͕�ĂŶĚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ĚĂƚĂ�ďĂƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĂŶĚ�ĂƚŽŵŝĐ�ƌĂĚŝĂƟŽŶƐ�ŽĨ�ŵĞĚŝĐĂů�ŝƐŽƚŽƉĞƐ�ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�
ŽĨ�ƚŚĞ�/�����ŽŽƌĚŝŶĂƚĞĚ�ZĞƐĞĂƌĐŚ�WƌŽũĞĐƚ�΀ϭ΁͘�dŚĞ�ŶĞǁ�ĂƚŽŵŝĐ�ƌĂĚŝĂƟŽŶ�ĚĂƚĂ�ďĂƐĞ�ǁŝůů�ĂůƐŽ�ĂůůŽǁ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ŵĞĂŶ�
energy and intensity of the various X-ray and Auger-electron groups into ENSDF (Evaluated Nuclear Structure Data File).

΀ϭ΁��͘>͘�EŝĐŚŽůƐ͕�^͘D͘�YĂŝŵ͕�Z͘�͘�EŽǇ͕ �^ƵŵŵĂƌǇ�ZĞƉŽƌƚ�dĞĐŚŶŝĐĂů�DĞĞƟŶŐ�ŽŶ�/ŶƚĞƌŵĞĚŝĂƚĞͲƚĞƌŵ�EƵĐůĞĂƌ��ĂƚĂ�EĞĞĚƐ�ĨŽƌ�DĞĚŝĐĂů��ƉƉůŝĐĂ-
ƟŽŶƐ͗��ƌŽƐƐ�^ĞĐƟŽŶƐ�ĂŶĚ��ĞĐĂǇ��ĂƚĂ͕�/����EƵĐů͘��ĂƚĂ�^ĞĐ͕͘�/E��;E�^ͿͲϬϱϵϲ�;ϮϬϭϭͿ͖�΀Ϯ΁��͘Y͘�>ĞĞ͕�d͘ �<ŝď͛�ĞĚŝ͕��͘�͘�^ƚƵĐŚďĞƌǇ͕ �<͘�͘�ZŽďĞƌƚƐŽŶ͕�
�ŽŵƉ͘�ĂŶĚ�DĂƚŚ͘�DĞƚŚ͘�ŝŶ�DĞĚŝĐŝŶĞ�;ϮϬϭϮͿ�ϲϱϭϰϳϱ͖�΀ϯ΁��͘Y͘�>ĞĞ͕�d͘ �<ŝď͛�ĞĚŝ͕��͘�͘�^ƚƵĐŚďĞƌǇ͕ �<͘�͘�ZŽďĞƌƚƐŽŶ͕�&͘ '͘�<ŽŶĚĞǀ͕ ��W:�tĞď�ŽĨ��ŽŶĨĞƌ-
ĞŶĐĞƐ�ϲϯ�;ϮϬϭϯͿ�ϬϭϬϬϮ͖�΀ϰ΁�d͘ �ZǌĂĐĂͲhƌďĂŶ͕�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϴϬ�;ϮϬϬϵͿ�Ϭϲϰϯϭϳ

S077  New cross sections for the nat-Al(p,x)7-Be nuclear process: monitoring proton beam 
energy via the 22-Na/7-Be cross-section ratio between 45 and 200 MeV
^ǌĞůĞĐƐĠŶǇ�&͘ �ϭ͕�^ƚĞǇŶ�'&͘ �Ϯ͕�EŽƌƟĞƌ�&D͘�ϯ͕�<ŽǀĄĐƐ��͘�ϭ
ϭ��ǇĐůŽƚƌŽŶ��ƉƉůŝĐĂƟŽŶ��ĞƉĂƌƚŵĞŶƚ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�ŽĨ�ƚŚĞ�,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�
�dKD</͕��ĞďƌĞĐĞŶ͕�,ƵŶŐĂƌǇ͖�Ϯ�ŝdŚĞŵďĂ�>��^͕�^ŽŵĞƌƐĞƚ�tĞƐƚ͕�^ŽƵƚŚ��ĨƌŝĐĂ͖�ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �
Los Alamos, NM, USA

dǁŽ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƉƌŽĐĞƐƐĞƐ�ŽŶ�ŶĂƚƵƌĂů��ů͕�natAl(p,X)22Na and natAl(p,X)24Na, not only have well-measured cross-sec-
ƟŽŶ�ĚĂƚĂďĂƐĞƐ�;<ϭϬϬ�DĞsͿ�ďƵƚ�ƚŚĞ�ĂĐƟǀŝƟĞƐ�ŽĨ�ƚŚĞŝƌ�ƉƌŽĚƵĐƚƐ�;22Na: T1/2 = 2.6027 a, E௩с�ϭϮϳϰ͘ϱϰ�ŬĞs͖�

24Na: T1/2 = 14.997 h, E௩= 
ϭϯϲϴ͘ϲϯ�ĂŶĚ�Ϯϳϱϰ͘Ϭϭ�ŬĞsͿ�ĂƌĞ�ǁĞůů�ĞƐƚĂďůŝƐŚĞĚ�ĨŽƌ�ŵŽŶŝƚŽƌŝŶŐ�ƉƵƌƉŽƐĞƐ�ǀŝĂ�ŽīͲůŝŶĞ�ȖͲƌĂǇ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘��ĚĚŝƟŽŶĂůůǇ͕ �ƐŝŶĐĞ�ďŽƚŚ�
ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĂƌĞ�ĨŽƌŵĞĚ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ĂďŽǀĞ�ĞīĞĐƟǀĞ�ƚŚƌĞƐŚŽůĚƐ�ŶĞĂƌ�ϯϬ�DĞs͕�ĂŶĚ�ƚŚĞ�22Na/24EĂ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĂƟŽ�ŚĂƐ�Ă�
ƵŶŝƋƵĞ�ĨƵŶĐƟŽŶĂů�ƌĞůĂƟŽŶƐŚŝƉ�ǁŝƚŚ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ͕ �ƚŚŝƐ�ƌĂƟŽ�ĐĂŶ�ďĞ�ĐŽŶǀĞŶŝĞŶƚůǇ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƉƌŽƚŽŶ�ďĞĂŵ�ĞŶĞƌŐǇ͘�
dŚĞƐĞ�ƉƌŽĐĞƐƐĞƐ�ƚŚĞƌĞĨŽƌĞ�ĂƌĞ�ĨƌĞƋƵĞŶƚůǇ�ĞŵƉůŽǇĞĚ�ŝŶ�ĚŝīĞƌĞŶƚ�ůĂďŽƌĂƚŽƌŝĞƐ͘�
/Ŷ�ŽƵƌ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞ�ŚĂǀĞ�ŽŌĞŶ�ƵƐĞĚ��ů�ĂƐ�ƚĂƌŐĞƚ�ďĂĐŬŝŶŐƐ͕�ƐĞƉĂƌĂƟŽŶ�ĨŽŝůƐ�ĂŶĚͬŽƌ�ĚĞĚŝĐĂƚĞĚ�ŵŽŶŝƚŽƌ�ĨŽŝůƐ͕�ƵƟůŝǌŝŶŐ�ƚŚĞ�ƉƌŽ-
duced 22Na and 24EĂ�ĂĐƟǀŝƟĞƐ�ĨŽƌ�ŵŽŶŝƚŽƌŝŶŐ�ƉƵƌƉŽƐĞƐ͘�/Ŷ�ƐŽŵĞ�ĐĂƐĞƐ͕�ŚŽǁĞǀĞƌ͕ �ƚŚĞ�ĞǆƚƌĂĐƚĞĚ�22Na/24EĂ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĂƟŽƐ�
ŽďƚĂŝŶĞĚ�ŝŶ�ĚŝīĞƌĞŶƚ�ĞǆƉĞƌŝŵĞŶƚƐ�ƐŚŽǁĞĚ�ĐůĞĂƌ�ĚĞǀŝĂƟŽŶƐ�ŝŶ�ĐŽŵŵŽŶ�;ŝ͘Ğ͘�ŽǀĞƌůĂƉƉŝŶŐͿ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ͘�dŚŝƐ�ĐĂŶ�ďĞ�ĂƩƌŝďƵƚĞĚ�
ƚŽ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�22Na and 24EĂ�ǀŝĂ�ĂĐƟǀĂƟŽŶ�ďǇ�ƐĞĐŽŶĚĂƌǇ�ŶĞƵƚƌŽŶƐ͕�ŵĂŝŶůǇ�ǀŝĂ�ƚŚĞ�natAl(n,௧2n)22Na and natAl(n,௧)24Na reac-
ƟŽŶƐ͘�dŚĞƐĞ�ŶĞƵƚƌŽŶƐ�ŽƌŝŐŝŶĂƚĞ� ĨƌŽŵ�Ăůů�ŵĂƚĞƌŝĂůƐ� ŝŶ� ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů� ƐĞƚͲƵƉ� ƚŚĂƚ� ŝŶƚĞƌĐĞƉƚ� ƚŚĞ�ďĞĂŵ͕�Ğ͘Ő͘� ƚŚĞ�ĐŽůůŝŵĂƚŽƌƐ͕�
target foils, etc. 
/ƚ�ǁĂƐ�ĨŽƵŶĚ͕�ŚŽǁĞǀĞƌ͕ �ƚŚĂƚ�ďĞƐŝĚĞƐ�ƚŚĞ�ĂďŽǀĞͲŵĞŶƟŽŶĞĚ�EĂ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ͕�7�Ğ�;T1/2 с�ϱϯ͘ϮϮ�ĚͿ�ǁĂƐ�ĂůƐŽ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ĂĐƟǀĂƚĞĚ�
samples above 40 MeV. Since it has a conveniently measurable gamma-ray at 477.60 keV (Ig�сϭϬ͘ϰϰйͿ�ĂŶĚ�ŚĂƐ�Ă�ŚĂůĨͲůŝĨĞ�ĐůŽƐĞƌ�
to 22Na (than that of 24EĂͿ͕�ŝƚƐ�ĂĐƟǀŝƚǇ�ĐĂŶ�ďĞ�ŵĞĂƐƵƌĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƐĂŵĞ�ĐŽƵŶƟŶŐ�ƐĞƐƐŝŽŶ�ĂƐ�ƚŚĞ�22Na. Compared to the 22Na/24Na 
ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĂƟŽƐ͕�ƚŚĞ�22Na/7�Ğ�ƌĂƟŽƐ�ƐŚŽǁ�ďĞƩĞƌ�ĂŐƌĞĞŵĞŶƚ�ŝŶ�ƚŚĞ�ŽǀĞƌůĂƉƉŝŶŐ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ͘��ŽŶƐĞƋƵĞŶƚůǇ͕ �ŝƚ�ŝƐ�ĐŽŶĐůƵĚĞĚ�
that the 22Na/7�Ğ�ƌĂƟŽ�ŝƐ�ƐƵƉĞƌŝŽƌ�ĂƐ�ĂŶ�ĞŶĞƌŐǇ�ŵŽŶŝƚŽƌ�ĨŽƌ�ƉƌŽƚŽŶ�ďĞĂŵƐ�ĂďŽǀĞ�ĂďŽƵƚ�ϰϱ�DĞs͘ �
/Ŷ� ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ƉƌĞƐĞŶƚ� ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ� ĨŽƌ� ƚŚĞ� natAl(p,X)7�Ğ�ƉƌŽĐĞƐƐ� ƚŚĂƚ�ŚĂǀĞ�ŶŽƚ�ŚŝƚŚĞƌƚŽ�ďĞĞŶ� ƌĞƉŽƌƚĞĚ͘� /Ŷ�ĂĚĚŝƟŽŶ͕�
22Na/7�Ğ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĂƟŽƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ϰϬоϮϬϬ�DĞs͘ �/Ŷ�ƚŚŝƐ�ƌĞŐŝŽŶ�ŝƚ�ĞǆŚŝďŝƚƐ�Ă�ŵŽŶŽƚŽŶŝĐĂůůǇ�ĚĞĐƌĞĂƐ-
ŝŶŐ�ƚƌĞŶĚ�ǁŝƚŚ�ŝŶĐƌĞĂƐŝŶŐ�ĞŶĞƌŐǇ�ĂŶĚ�Ă�ƌĂŶŐĞ�ƐƉĂŶŶĞĚ�ďǇ�Ă�ĨĂĐƚŽƌ�ŽĨ�ĂďŽƵƚ�ϮϬ͕�ŵĂŬŝŶŐ�ŝƚ�Ă�ƐĞŶƐŝƟǀĞ�ŵŽŶŝƚŽƌ�ŽĨ�ƚŚĞ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ͘
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I078  Nuclear data for medical applications: an overview of present status and future needs
YĂŝŵ�^D͘
/EDͲϱ�EƵĐůĞĂƌ��ŚĞŵŝƐƚƌǇ͕ �&ŽƌƐĐŚƵŶŐƐǌĞŶƚƌƵŵ�:ƺůŝĐŚ͕�'ĞƌŵĂŶǇ

DĞĚŝĐĂůůǇͲŽƌŝĞŶƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞƐĞĂƌĐŚ�ŚĂƐ�ƚŚĞ�ďĂƐŝĐ�Ăŝŵ�ƚŽ�ƉƌŽǀŝĚĞ�ĨƵŶĚĂŵĞŶƚĂů�ŚŝŐŚͲƋƵĂůŝƚǇ�ĚĂƚĂďĂƐĞ�ĨŽƌ�ĞǆƚĞƌŶĂů�ƌĂĚŝĂ-
ƟŽŶ�ƚŚĞƌĂƉǇ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ŝŶƚĞƌŶĂů�ƌĂĚŝŽŶƵĐůŝĚĞ�ĂƉƉůŝĐĂƟŽŶƐ͘��ǆƚĞƌŶĂů�ƌĂĚŝĂƟŽŶ�ƚŚĞƌĂƉǇ�ŝƐ�ĐŽŵŵŽŶůǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�ɶͲƌĂǇƐ�
from a 60Co source or harder photons from a linear accelerator. Another modality was fast neutron therapy. However, due to 
ŝƚƐ�ƵŶƐƉĞĐŝĮĐ�ŶĂƚƵƌĞ͕�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ŝƚ�ŚĂƐ�ďĞĞŶ�ŵŽƐƚůǇ�ĂďĂŶĚŽŶĞĚ͘���ŶĞǁĞƌ�ĨĂƐƚ�ĚĞǀĞůŽƉŝŶŐ�ŵŽĚĂůŝƚǇ�ŝŶǀŽůǀĞƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ϳϬ�
ƚŽ�ϮϱϬ�DĞs�ƉƌŽƚŽŶƐ͕�Žƌ�ŝŶ�ƐŽŵĞ�ƐƉĞĐŝĂů�ĐĂƐĞƐ͕�ŚĞĂǀǇͲŝŽŶ�ďĞĂŵƐ͘�/Ŷ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�Ă�ďƌŝĞĨ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ƌĂĚŝĂƟŽŶͲƚŚĞƌĂƉǇ�
related nuclear data needs is given.
tŝƚŚ�ƌĞŐĂƌĚ�ƚŽ� ŝŶƚĞƌŶĂů� ƌĂĚŝŽŶƵĐůŝĚĞ�ĂƉƉůŝĐĂƟŽŶƐ͕� ƚŚĞ�ŵĂũŽƌ�ĚĞĐŝĚŝŶŐ� ĨĂĐƚŽƌƐ�ĂƌĞ�ƚŚĞ�ƐƵŝƚĂďŝůŝƚǇ�ŽĨ� ƚŚĞ�ĞŵŝƩĞĚ�ƌĂĚŝĂƟŽŶ�ĨŽƌ�
ŽƌŐĂŶ�ŝŵĂŐŝŶŐ�ĨƌŽŵ�ŽƵƚƐŝĚĞ�ƚŚĞ�ďŽĚǇ�ĂŶĚ�ƚŚĞ�ĚŽƐĞ�ŝƚ�ĐĂƵƐĞƐ�ƚŽ�ƚŚĞ�ƉĂƟĞŶƚ͘��ŝĂŐŶŽƐŝƐ�ŝƐ�ƌŽƵƟŶĞůǇ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ĞŵŝƐƐŝŽŶ�
ƚŽŵŽŐƌĂƉŚǇ͕ �ŝ͘Ğ͘�^ŝŶŐůĞ�WŚŽƚŽŶ��ŵŝƐƐŝŽŶ��ŽŵƉƵƚĞĚ�dŽŵŽŐƌĂƉŚǇ�;^W��dͿ�Žƌ�WŽƐŝƚƌŽŶ��ŵŝƐƐŝŽŶ�dŽŵŽŐƌĂƉŚǇ�;W�dͿ͘�dŚĞ�ƌĂĚŝŽŶƵ-
ĐůŝĚĞƐ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚŽƐĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ƐŚŽƌƚͲůŝǀĞĚ�ƐŝŶŐůĞ�ɶͲƌĂǇ�ĞŵŝƩĞƌƐ�;Ğ͘Ő͘�ϵϵŵdĐ͕�ϭϮϯ/͕�ϮϬϭdů͕�ĞƚĐ͘Ϳ�ĂŶĚ�ƉŽƐŝƚƌŽŶ�ĞŵŝƩĞƌƐ�;ƐƵĐŚ�
ĂƐ�ϭϭ�͕�ϭϴ&͕ �ĞƚĐ͘Ϳ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�/Ŷ�ĐŽŶƚƌĂƐƚ͕�ŝŶƚĞƌŶĂů�ƌĂĚŝŽŶƵĐůŝĚĞ�ƚŚĞƌĂƉǇ�ŝƐ�Ă�ĚĞǀĞůŽƉŝŶŐ�ĂƌĞĂ�ĂŶĚ�ŝƚ�ĞŶƚĂŝůƐ�ƵƐĞ�ŽĨ�ůŽŶŐĞƌ�ůŝǀĞĚ�
ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĞŵŝƫŶŐ�ůŽǁͲƌĂŶŐĞ�ďƵƚ�ŚŝŐŚůǇ�ŝŽŶŝƐŝŶŐ�ƌĂĚŝĂƟŽŶ�;Ğ͘Ő͘�ϵϬz͕ �ϭϬϯWĚ͕�ϭϮϱ/͕�ĞƚĐ͘Ϳ͘�dŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ƚŚĞ�
ĐŚŽŝĐĞ�ŽĨ�Ă�ƌĂĚŝŽŶƵĐůŝĚĞ�ĨŽƌ�Ă�ƉĂƌƟĐƵůĂƌ�ĂƉƉůŝĐĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ŝƚƐ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�Ă�ŚŝŐŚůǇ�ƉƵƌĞ�ĨŽƌŵ�ŝƐ�ĚŝƐĐƵƐƐĞĚ͘�dŚĞ�ƐƚĂƚƵƐ�ŽĨ�
ƚŚĞ�ĚĞĐĂǇ�ĂŶĚ�ƉƌŽĚƵĐƟŽŶ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŝƐ�ďƌŝĞŇǇ�ŵĞŶƟŽŶĞĚ͘�EƵĐůĞĂƌ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ƉĞƌĨŽƌŵĞĚ�
ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƌĞ�ŽƵƚůŝŶĞĚ͘
dŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ƚĞĐŚŶŽůŽŐǇ�ŝƐ�ǁĞůů�ĞƐƚĂďůŝƐŚĞĚ͕�ďŽƚŚ�Ăƚ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ĂĐĐĞůĞƌĂƚŽƌƐ͘�zĞƚ�ƚŚĞƌĞ�ĂƌĞ�ƐŽŵĞ�ĂƌĞĂƐ�ǁŚĞƌĞ�
ŶŽǀĞů�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĂƌĞ�ŶĞĞĚĞĚ͘�dŚĞŝƌ�ĚĞǀĞůŽƉŵĞŶƚ�ĚĞŵĂŶĚƐ�ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�ǁŽƌŬ͕�ŝŶǀŽůǀŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ƚĂƌ-
ŐĞƚ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ�ŝƌƌĂĚŝĂƟŽŶƐ͕�ĚĞǀŝƐŝŶŐ�ĐŚĞŵŝĐĂů�ƐĞƉĂƌĂƟŽŶ�ƐĐŚĞŵĞƐ�ƚŽ�ŽďƚĂŝŶ�ŚŝŐŚ�ƉƵƌŝƚǇ�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ĮŶĂůůǇ�ĞůĂďŽƌĂƟŶŐ�
ƋƵĂůŝƚǇ�ĂƐƐƵƌĂŶĐĞ�ƚĞƐƚƐ�ĨŽƌ�ŚƵŵĂŶ�ƵƐĞ͘�dŚĞ�ĞŵƉŚĂƐŝƐ�ŝŶ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ŝƐ�ŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐƚƵĚŝĞƐ͕�ǁŝƚŚ�ƉĂƌƟĐƵůĂƌ�ƌĞĨĞƌĞŶĐĞ�ƚŽ�
ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĐǇĐůŽƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ŵĞƚŚŽĚƐ�ŽĨ�ŶŽŶͲƐƚĂŶĚĂƌĚ�ƉŽƐŝƚƌŽŶ�ĞŵŝƩĞƌƐ�ůŝŬĞ�ϲϰ�Ƶ͕�ϴϲz�ĂŶĚ�ϭϮϰ/͖�ůŽǁͲĞŶĞƌŐǇ�ɴͲ�Ğŵŝƚ-
ƚĞƌƐ�ůŝŬĞ�ϲϳ�Ƶ�ĂŶĚ�ϭϴϲZĞ͖��ƵŐĞƌ�ĞůĞĐƚƌŽŶ�ĞŵŝƩĞƌƐ�ůŝŬĞ�ϭϵϯŵWƚ�ĂŶĚ�ϭϵϱŵWƚ͖�ĂŶĚ�ƚŚĞ�ɲͲĞŵŝƩĞƌ�ϮϮϱ�Đ͘�tŚĞƌĞĂƐ�ŵĂŶǇ�ŽĨ�ƚŚŽƐĞ�
ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĐĂŶ�ďĞ�ƉƌŽĚƵĐĞĚ�ƵƐŝŶŐ�Ă�ĐŽŵŵŽŶůǇ�ĂǀĂŝůĂďůĞ�ŵĞĚŝĐĂů�ĐǇĐůŽƚƌŽŶ�;ǁŝƚŚ���у�ϭϴ�DĞsͿ͕�Žƌ�Ă�ŵĞĚŝƵŵ�ƐŝǌĞĚ�ĐǇĐůŽƚƌŽŶ�
;��ч�ϯϬ�DĞsͿ͕�ĨŽƌ�ŽďƚĂŝŶŝŶŐ�ƐŽŵĞ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĂŶ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐǇ�ƉƌŽƚŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�;ǁŝƚŚ��Ɖ�ƵƉ�ƚŽ�ϭϱϬ�DĞsͿ�ŝƐ�ƌĞƋƵŝƌĞĚ͘�
Furthermore, for producing some low-lying high-spin isomeric states, which release an avalanche of Auger electrons in their 
ĚĞĐĂǇ͕ �ĂŶ�ɲͲƉĂƌƟĐůĞ�ďĞĂŵ�ĂƉƉĞĂƌƐ�ƚŽ�ďĞ�ǀĞƌǇ�ĂĚǀĂŶƚĂŐĞŽƵƐ͘
ZĞƐĞĂƌĐŚ�ǁŽƌŬ�ƌĞůĂƚĞĚ�ƚŽ�ŝŶƚĞƌŶĂů�ƌĂĚŝŽŶƵĐůŝĚĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŚĂƐ�ŵĂĚĞ�ĐŽŶƐŝĚĞƌĂďůĞ�ƉƌŽŐƌĞƐƐ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ�
ƐŝŐŶŝĮĐĂŶĐĞ�ŽĨ�ŵĞƚĂůůŝĐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŝŶ�ŵĞĚŝĐĂů�ƌĞƐĞĂƌĐŚ�ŚĂƐ�ďĞĞŶ�ŝŶĐƌĞĂƐŝŶŐ͘�^ŽŵĞ�ƐƉĞĐŝĂů�ĚĞŵĂŶĚƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�
Ă�ĚĞƐŝƌĞĚ�ŵĞƚĂůůŝĐ�ƌĂĚŝŽŶƵĐůŝĚĞ�ĂƌĞ�ŽƵƚůŝŶĞĚ�ĂŶĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ŵĞĞƟŶŐ�ƚŚŽƐĞ�ĚĞŵĂŶĚƐ�ŝƐ�ĚŝƐĐƵƐƐĞĚ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�
ƚŚĞ�ƉƌŽƐƉĞĐƚƐ�ŽĨ�ĐŽŵďŝŶŝŶŐ�W�d�ǁŝƚŚ�DZ/�;DĂŐŶĞƟĐ�ZĞƐŽŶĂŶĐĞ�/ŵĂŐŝŶŐͿ�ĨŽƌ�ĞŶŚĂŶĐĞĚ�ƋƵĂůŝƚǇ� ŝŵĂŐŝŶŐ͕�ĂŶĚ�ŽĨ�ƌĂĚŝŽĂĐƟǀŝƚǇ�
ǁŝƚŚ�ŶĂŶŽƚĞĐŚŶŽůŽŐǇ�ĨŽƌ�ĞīĞĐƟǀĞ�ŝŶƚĞƌŶĂů�ƌĂĚŝŽƚŚĞƌĂƉǇ͕ �ĂƌĞ�ŵĞŶƟŽŶĞĚ͘�dŚĞ�ĞŵĞƌŐŝŶŐ�ĚĞŵĂŶĚƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƌĞ�ďƌŝĞŇǇ�
enumerated.

R079  Decay data evaluation project: evaluation of 52Mn and 52mMn nuclear decay data
Luca A.
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�ZĂĚŝŽŝƐŽƚŽƉĞƐ�ĂŶĚ�ZĂĚŝĂƟŽŶ�DĞƚƌŽůŽŐǇ�;�ZDZͿ͕�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZΘ��ŝŶ�
Physics and Nuclear Engineering (IFIN-HH), Magurele, Romania

/Ŷ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ��ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟŽŶ�;ŚƩƉ͗ͬͬǁǁǁ͘ŶƵĐůĞŝĚĞ͘ŽƌŐͬ���W͘Śƚŵ) and 
ƚŚĞ�/�����ŽŽƌĚŝŶĂƚĞĚ�ZĞƐĞĂƌĐŚ�WƌŽũĞĐƚ�ĐŽĚĞ�&ϰϭϬϮϵ͕�͞EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ��ŚĂƌŐĞĚͲƉĂƌƟĐůĞ�ŵŽŶŝƚŽƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ŵĞĚŝĐĂů�ŝƐŽƚŽƉĞ�
ƉƌŽĚƵĐƟŽŶ͟�;ϮϬϭϮͲϮϬϭϲͿ͕�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ĚĞĐĂǇ�ĐŚĂŝŶ�ϱϮFe-ϱϮ͕ϱϮŵMn-ϱϮCr were evaluated at IFIN-HH, Romania. ϱϮFe 
and its daughter ϱϮDŶ�ĂƌĞ�ƚǁŽ�ƉƌŽŵŝƐŝŶŐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ŵĞĚŝĐŝŶĞ�ĂƐ�ƚŚĞǇ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�ƌĂĚŝŽƉŚĂƌŵĂĐĞƵƟ-
ĐĂůƐ�ĨŽƌ�W�d�ĂŶĚ�^W��d�ŝŵĂŐŝŶŐ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ĨŽƌ�W�d�ďŽŶĞ�ŵĂƌƌŽǁ�ŝŵĂŐŝŶŐ͘�dŚĞ�ƌĞƐƵůƚƐ�ĨŽƌ�ϱϮ&Ğ�;ŚĂůĨͲůŝĨĞ�;d1/2) of 8.273 (8) hours) 
were previously reported at IAEA and will be published in the journal Appl. Radiat. Isot., ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĂƉƌĂĚŝƐŽ͘ϮϬϭϱ͘ϭϭ͘Ϭϵϴ. 
ϱϮDŶ�;ŐƌŽƵŶĚ�ƐƚĂƚĞ͕�d1/2 сϱ͘ϱϵϭ�;ϯͿ�ĚĂǇƐͿ�ĚĞĐĂǇƐ�ϭϬϬй�ďǇ�ĞůĞĐƚƌŽŶ�ĐĂƉƚƵƌĞͬƉŽƐŝƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƚƌĂŶƐŝƟŽŶƐ�;��ͬďĞƚĂ�ƉůƵƐͿ͘�ϱϮŵMn 
;ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞ͕�ǁŝƚŚ�ĂŶ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ϯϳϳ͘ϳϰϵ�;ϱͿ�ŬĞs�ĂŶĚ�ŚĂůĨͲůŝĨĞ�ŽĨ�Ϯϭ͘ϭ�;ϮͿ�ŵŝŶƵƚĞƐͿ�ĚĞĐĂǇƐ�ďǇ���ͬďĞƚĂ�ƉůƵƐ�ƚƌĂŶƐŝƟŽŶƐ�
ĂŶĚ�ďǇ�Ă�ƐŵĂůů�;ďƵƚ�ŝŵƉŽƌƚĂŶƚͿ�ďƌĂŶĐŚ͕�ĐŽŶƐŝƐƟŶŐ�ŝŶ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ŝƐŽŵĞƌŝĐ�ƚƌĂŶƐŝƟŽŶ�ŽĨ�ϯϳϳ͘ϳϰϴ�;ϱͿ�ŬĞs�;ϭ͘ϲϰ�;ϰͿ�йͿ͘�dŚŝƐ�
ƉĂƉĞƌ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ĮƌƐƚ����W�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĚĂƚĂ�ĨŽƌ�ϱϮMn and ϱϮŵMn using the DDEP procedures and tools, 
ŝŶĐůƵĚŝŶŐ�ĐŽŵƉƵƚĞƌ�ĐŽĚĞƐ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ��E>ͬEE���;h^�Ϳ�ĂŶĚ�/���͘�dŚĞ�ŵĂŝŶ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĚĂƚĂ�ĞǀĂůƵĂƚĞĚ�ǁĞƌĞ͗�ƚŚĞ�ŚĂůĨͲůŝĨĞ�
d1/2͕�ƚŚĞ�ĚĞĐĂǇ�ĞŶĞƌŐǇ�Y͕�ƚŚĞ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�ĞůĞĐƚƌŽŶ�ĐĂƉƚƵƌĞ�ĂŶĚ�ɴн�ƚƌĂŶƐŝƟŽŶƐ͕�ƚŚĞ�ŝŶƚĞƌŶĂů�ĐŽŶǀĞƌƐŝŽŶ�ĐŽĞĨ-
ĮĐŝĞŶƚƐ�ĂŶĚ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ĞŵŝƐƐŝŽŶ�ŝŶƚĞŶƐŝƟĞƐ͖�ƐŽŵĞ�ŝŵƉŽƌƚĂŶƚ�ĂƚŽŵŝĐ�ĚĂƚĂ�ǁĞƌĞ�ĂůƐŽ�ĞǀĂůƵĂƚĞĚ͗�ĞŶĞƌŐŝĞƐ�ĂŶĚ�
ĞŵŝƐƐŝŽŶ�ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ƚŚĞ��ƌ�yͲƌĂǇƐ�;<�ĂŶĚ�>�ĐŽŵƉŽŶĞŶƚƐͿ�ĂŶĚ�ŇƵŽƌĞƐĐĞŶĐĞ�ǇŝĞůĚƐ͘�dŚĞ�ĐƵƚͲŽī�ĚĂƚĞ�ŽĨ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞƐ�ƵƐĞĚ�ĨŽƌ�
ƚŚĞ�ĞǀĂůƵĂƟŽŶƐ�ǁĂƐ�ϮϬϭϱ͕�KĐƚŽďĞƌ�ϯϭst͘�dŚĞ�ŝŵƉƌŽǀĞĚ�ƌĞĐŽŵŵĞŶĚĞĚ�ĚĞĐĂǇ�ĚĂƚĂ�ƐĞƚƐ�ŽďƚĂŝŶĞĚ�ǁŝůů�ďĞ�ƌĞƉŽƌƚĞĚ�ƚŽ�ƚŚĞ�/����ĂŶĚ�
ǁŝůů�ďĞ�ǀĞƌǇ�ƵƐĞĨƵů͕�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ŶƵĐůĞĂƌ�ŵĞĚŝĐŝŶĞ�ĨŽƌ�ĚŽƐĞ�ƌĂƚĞ�ĐŽŵƉƵƚĂƟŽŶƐ͕�ďƵƚ�ĂůƐŽ�ŝŶ�ŽƚŚĞƌ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ƐĐŝĞŶĐĞ�
and technology.      
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I080 Dynamical approach to low-energy nuclear fission in terms of Langevin equation
Usang MDA., Ishizuka C., Chiba S.
ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ

EƵĐůĞĂƌ�ĮƐƐŝŽŶ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ďĂƐŝĐ�ƉŚĞŶŽŵĞŶŽŶ�ŝŶ�ŵĂŶǇ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ͘��dŚĞ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͕�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�
ŚĂŶĚ͕�ĐŽŶƟŶƵĞƐ�ƚŽ�ďĞ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ƐƵďũĞĐƚ�ĨŽƌ�ďĂƐŝĐ�ƌĞƐĞĂƌĐŚ�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁƐ͘��/ƚ�ŝƐ�ŝŶƚĞƌĞƐƟŶŐ�ƐŝŶĐĞ�ŝƚ�ŝŶǀŽůǀĞƐ�ůĂƌŐĞͲƐĐĂůĞ�ĐŽů-
ůĞĐƟǀĞ�ŵŽƟŽŶ�ůĞĂĚŝŶŐ�ƚŽ�ǀŝŽůĞŶƚ�ƌĞĂƌƌĂŶŐĞŵĞŶƚ�ŽĨ�ŶƵĐůĞŽŶƐ͕�ĞǆŚŝďŝƟŶŐ�ƋƵĂŶƚƵŵ�ŶĂƚƵƌĞ�;ƐŚĞůů�ĞīĞĐƚƐͿ�ŝŶ�ůŽǁͲĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘��
&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ŽďƐĞƌǀĂďůĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĮƐƐŝŽŶ͖�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ͕�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�
ŵĂƐƐ�ĂŶĚ�ĐŚĂƌŐĞ�;Žƌ�ŝƐŽƚŽƉŝĐͿ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�ƚŚĞŝƌ�ŬŝŶĞƟĐ�ĞŶĞƌŐŝĞƐ͕�ƉƌĞͲ�ĂŶĚ�ƉŽƐƚͲĮƐƐŝŽŶ�ƉĂƌƟĐůĞ�ĞŵŝƐ-
sions, and so on.  All these observables are correlated to each other, and hence should be considered or treated in a consistent 
ŵĂŶŶĞƌ͘ ��/ƚ�ǁŝůů�ƌĞƋƵŝƌĞ�Ă�ĚĞĞƉ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͘
tĞ�ƚƌĞĂƚ�ƚŚĞ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĂƐ�Ă�ŇƵĐƚƵĂƟŽŶͲĚŝƐƐŝƉĂƟŽŶ�ƉƌŽĐĞƐƐ͕�ĂŶĚ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĮƐƐŝŽŶ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŵƵůƟͲĚŝŵĞŶƐŝŽŶĂů�>ĂŶŐĞǀŝŶ�
ĞƋƵĂƟŽŶ͘��^Ž�ĨĂƌ͕ �ǁĞ�ŚĂǀĞ�ďĞĞŶ�ƵƐŝŶŐ�ϯ�ĐŽůůĞĐƟǀĞ�ĐŽŽƌĚŝŶĂƚĞƐ͕�ƚŚĞ�ĞůŽŶŐĂƟŽŶ͕�ĨƌĂŐŵĞŶƚ�ĚĞĨŽƌŵĂƟŽŶ�ĂŶĚ�ŵĂƐƐ�ĂƐǇŵŵĞƚƌǇ͘��dŚĞ�
ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�ƐƵƌĨĂĐĞ�ŝƐ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ƚŚĞ�ůŝƋƵŝĚͲĚƌŽƉ�ŵŽĚĞů�ƉůƵƐ�̂ ƚƌƵƟŶƐŬŝ Ɛ͛�ƉƌĞƐĐƌŝƉƟŽŶ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ƚǁŽͲĐĞŶƚĞƌ�ƐŚĞůů�ŵŽĚĞů�
ƉĂƌĂŵĞƚƌŝǌĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƐŚĂƉĞ͘��dŚĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ŵĂĐƌŽƐĐŽƉŝĐ�ŵĞƚŚŽĚ͕�ŶĂŵĞůǇ͕ �tĞƌŶĞƌͲtŚĞĞůĞƌ�
ŵĞƚŚŽĚ�ĨŽƌ�ƚŚĞ�ŝŶĞƌƟĂů�ƚĞŶƐŽƌ͕ �ĂŶĚ�ǁĂůůͲĂŶĚͲǁŝŶĚŽǁ�ĨŽƌŵƵůĂ�ĨŽƌ�ƚŚĞ�ĨƌŝĐƟŽŶ�ƚĞŶƐŽƌ͘ ��
In the present work, we will describe the current improvements of our method.  Firstly, we have introduced a linear response 
ƚŚĞŽƌǇ�ǁŝƚŚ�ůŽĐĂůůǇͲŚĂƌŵŽŶŝĐ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐ�ŝŶ�Ă�ŵŝĐƌŽƐĐŽƉŝĐ�ǁĂǇ͘�� /Ŷ�ƚŚŝƐ�ŵĂŶŶĞƌ͕ �ĞĨ-
ĨĞĐƚƐ�ŽĨ�ƚŚĞ�ƐŚĞůů�ĂŶĚ�ƉĂŝƌŝŶŐ�ŝŶƚĞƌĂĐƟŽŶ�ƚŽ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽĞĸĐŝĞŶƚƐ�ĂƌĞ�ŝŶĐůƵĚĞĚ͕�ĂŶĚ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽŶ�ŶƵĐůĞĂƌ�
ƚĞŵƉĞƌĂƚƵƌĞ�ǁŝůů�ďĞ�ƐŚŽǁŶ͘��EĞǆƚ͕�ǁĞ�ǁŝůů�ĞǆƚĞŶĚ�ƚŚĞ�ϯͲĚŝŵĞŶƐŝŽŶĂů�ĐĂůĐƵůĂƟŽŶ�ƚŽ�Ă�ϰͲĚŝŵĞŶƐŝŽŶĂů�ŽŶĞ͘��,ĞƌĞ͕�ǁĞ�ǁŝůů�ƐĞƚ�ƚŚĞ�
ĚĞĨŽƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�Ϯ�ĨƌĂŐŵĞŶƚƐ�ĂƐ�ŝŶĚĞƉĞŶĚĞŶƚ�ǀĂƌŝĂďůĞƐ͘��/ƚ�ǁŝůů�ŵĂŬĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�ƐƵƌĨĂĐĞ�ƚŽ�ŵŽƌĞ�ƌĞĂůŝƐƟĐ͕�ĂŶĚ�ĞǆĐŝ-
ƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĞĂĐŚ�ĨƌĂŐŵĞŶƚ�ĚƵĞ�ƚŽ�ĚĞĨŽƌŵĂƟŽŶ�ĐĂŶ�ďĞ�ĐĂůĐƵůĂƚĞĚ�ŝŶĚĞƉĞŶĚĞŶƚůǇ͕ �ǁŚŝĐŚ�ǁŝůů�ůĞĂĚ�ƚŽ�ĂĐĐƵƌĂƚĞ�ƉƌĞĚŝĐƟŽŶ�
of the number of prompt neutrons.  

R081 High-fidelity evaluation of the 235U prompt fission neutron spectrum including new 
experimental and improved model information
EĞƵĚĞĐŬĞƌ��͕͘�dĂůŽƵ�W͘ ͕�<ĂŚůĞƌ���͕͘�tŚŝƚĞ�D�͕͘�<ĂǁĂŶŽ�d͘
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

ZĞůŝĂďůĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�;W&E^Ϳ�ŽĨ�ϮϯϱU and associated covariances are of high interest 
ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƉƉůŝĐĂƟŽŶ�ĂƌĞĂƐ�ƐƵĐŚ�ĂƐ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŐůŽďĂů�ƐĞĐƵƌŝƚǇ͘�dŚĞǇ�ĂƌĞ�ƐƚƵĚŝĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�͞EĞƵ-
ƚƌŽŶ��ƌŽƐƐͲƐĞĐƟŽŶ�^ƚĂŶĚĂƌĚƐ�ĂŶĚ�ZĞĨĞƌĞŶĐĞƐ͟�ĂŶĚ�͞�/�>K͟�ŚŝŐŚͲĮĚĞůŝƚǇ�ĞǀĂůƵĂƟŽŶ�ƉƌŽũĞĐƚƐ͘�dŚĞ�ƌĞƐƵůƟŶŐ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ǁŝůů�
ĨĞĞĚ�ďĂĐŬ�ŝŶƚŽ�ƵƉĐŽŵŝŶŐ�ŶĂƟŽŶĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ƐƵĐŚ�ĂƐ��E�&ͬ�Ͳs///͘Ϭ�ŝŶ�ƚŚĞ�h͘^͘
,ĞƌĞ͕�ǁĞ�ƉƌĞƐĞŶƚ�ĂŶ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ϮϯϱU PFNS and associated covariances for incident neutron energies from thermal to 20 
DĞs͘ �dŽ�ƚŚŝƐ�ĞŶĚ͕�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁĞƌĞ�ĐĂƌĞĨƵůůǇ�ĂŶĂůǇǌĞĚ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ĐŽǀĂƌŝĂŶĐĞƐ�ǁĞƌĞ�ĞƐƟŵĂƚĞĚ�ŝŶ�ĚĞƚĂŝů͘��ůƐŽ͕�ŶĞǁ�
ĞǆƉĞƌŝŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽĨ�ĐƵƌƌĞŶƚůǇ�ŽŶŐŽŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�;Ğ͘Ő͕͘�ŽĨ�ƚŚĞ��ŚŝͲEƵ�ƉƌŽũĞĐƚ�ŽĨ�>�E>ͬ>>E>Ϳ�ǁŝůů�ďĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚŝƐ�
ĞǀĂůƵĂƟŽŶ͕�ŽŶĐĞ�ŝƚ�ŝƐ�ĂǀĂŝůĂďůĞ͘�dŚĞ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�W&E^�ǁĂƐ�ŵŽĚĞůĞĚ�ĐĂƌĞĨƵůůǇ�ďǇ�ŝŶĐůƵĚŝŶŐ�ĂŶ�ĞǆƚĞŶĚĞĚ�
>ŽƐ��ůĂŵŽƐ�ŵŽĚĞů�ĨŽƌ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ŶĞƵƚƌŽŶ�ĞǀĂƉŽƌĂƟŽŶ�ƉƌŽĐĞƐƐĞƐ�ĂŶĚ�ƚŚĞ�ĞǆĐŝƚŽŶ�ŵŽĚĞů�ĨŽƌ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ŶĞƵƚƌŽŶ�
ĞŵŝƐƐŝŽŶ�ƉƌŽĐĞƐƐĞƐ͘��ůƐŽ͕�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĂƐƐĞƐƐĞĚ�ŝŶ�ĚĞƚĂŝů�ĂŶĚ�
ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚŝƐ�ĞǀĂůƵĂƟŽŶ͘�dŚĞ�ŽďƚĂŝŶĞĚ�ĞǀĂůƵĂƚĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ƐĞůĞĐƚĞĚ�ĞǀĂůƵĂƟŽŶƐ͘�&ŝƌƐƚ�
ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚĞƐĞ�ĚĂƚĂ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ĂƐ�ǁĞůů͘͟
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R082  Fission fragment total kinetic energy and mass yields for neutron-induced fission of 
235-Uranium and 238-Uranium with En = 200 keV - 30 MeV
�ƵŬĞ��>͘�ϭ͕�dŽǀĞƐƐŽŶ�&͘ �ϭ͕��ƌǇƐ�d͘ �Ϯ͕�,ĂŵďƐĐŚ�:&͘ �Ϯ͕�<ůĞŝŶƌĂƚŚ�s͘ �ϯ͕�>ĂƉƚĞǀ���͘�ϭ͕�DĞŚĂƌĐŚĂŶĚ�Z͘�ϰ͕�DĞŝĞƌďĂĐŚƚŽů�
<͘�ϭ͕�DŽƐďǇ�ϭ͕�WĞƌĚƵĞ��͕͘�ZŝĐŚŵĂŶ��͘�ϲ͕�^ŚŝĞůĚƐ��͘�ϭ͕ϳ͕�sŝĚĂůŝ�D͘�Ϯ
ϭ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �h^�͖�Ϯ���Ͳ:Z�Ͳ/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͖�
ϯ�sŝĞŶŶĂ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ƵƐƚƌŝĂ͖�ϰ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ĞĨĞŶƐĞ��ŶĂůǇƐĞƐ͖�ϱ��ŽŵŵŽŶǁĞĂůƚŚ��ŽŵƉƵƚĞƌ�
Research, Inc.; 6 Michigan State University, Colorado School of Mines, USA

hŶĚĞƌƐƚĂŶĚŝŶŐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�ŵĂũŽƌ�ĂĐƟŶŝĚĞƐ�ŝƐ�ǀŝƚĂů�ĨŽƌ�ĂĚǀĂŶĐŝŶŐ�ĮƐƐŝŽŶ�ƚŚĞŽƌǇ�ĂƐ�ǁĞůů�ĂƐ�ŵŽĚĞůŝŶŐ�ĂŶĚ�ƐŝŵƵůĂ-
ƟŽŶƐ�ŽĨ�ĞŶĞƌŐǇ�ĂŶĚ�ĚĞĨĞŶƐĞ�ĂƉƉůŝĐĂƟŽŶƐ͘�<ĞǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽĨ�ŝŶƚĞƌĞƐƚ�ŝŶĐůƵĚĞ�ƚŚĞ�ĂǀĞƌĂŐĞ�dŽƚĂů�<ŝŶĞƟĐ��ŶĞƌŐǇ�;d<�Ϳ�ƌĞůĞĂƐĞ�
ĂŶĚ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�WƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĂǀĞƌĂŐĞ�d<��ĨƌŽŵ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�Ϯϯϱh�ĂŶĚ�
Ϯϯϴh�ǁĞƌĞ�ůĂƌŐĞůǇ�ƌĞƐƚƌŝĐƚĞĚ�ƚŽ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ďĞůŽǁ�ϵ�DĞs͘ �DĂƐƐ�ǇŝĞůĚƐ�ǁĞƌĞ�ĂǀĂŝůĂďůĞ�ŽŶůǇ�ŝŶ�ƚŚĞ�ƚŚĞƌŵĂů͕�ĮƐƐŝŽŶ�
ŶĞƵƚƌŽŶ͕�ĂŶĚ�ϭϰ�DĞs�ƌĂŶŐĞ�ĨŽƌ�Ϯϯϱh�ĂŶĚ�ĨĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĞǆŝƐƚĞĚ�ĨŽƌ�Ϯϯϴh͘�dŚŝƐ�ǁŽƌŬ�ĞǆĂŵŝŶĞĚ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ĚĞ-
ƉĞŶĚĞŶĐĞ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƉƌŽƉĞƌƟĞƐ͕�ƵƐŝŶŐ�Ă�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĐŽǀĞƌŝŶŐ�ĨƌŽŵ�ƐĞǀĞƌĂů�ŚƵŶĚƌĞĚ�ŬĞs�ƚŽ�ϭϬϬ�DĞs�Ăƚ�ƚŚĞ�>ŽƐ�
�ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�;>�E^��Ϳ�Ͳ�tĞĂƉŽŶƐ�EĞƵƚƌŽŶ�ZĞƐĞĂƌĐŚ�;tEZͿ�ĨĂĐŝůŝƚǇ͘���ƚǁŝŶ�&ƌŝƐĐŚͲŐƌŝĚĚĞĚ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵ-
ďĞƌ�ĂŶĚ�ĚŝŐŝƚĂů�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�d<��ĨŽƌ�ďŽƚŚ�Ϯϯϱh�ĂŶĚ�Ϯϯϴh;Ŷ͕ĨͿ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�d<��
ĂŶĚ�ǇŝĞůĚ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĨƌŽŵ��Ŷ�с�ϮϬϬ�ŬĞs�ʹ �ϯϬ�DĞs�;ĨŽƌ�ϮϯϱhͿ�ĂŶĚ��Ŷ�с�ϭ͘ϯ�ʹ �ϯϬ�DĞs�;ĨŽƌ�ϮϯϴhͿ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ƌĞƐƵůƟŶŐ�
ƐƚƌƵĐƚƵƌĞ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶͲĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶƚ�ĂǀĞƌĂŐĞ�d<��Ăƚ�ŵƵůƟͲĐŚĂŶĐĞ�ĮƐƐŝŽŶ�ƚŚƌĞƐŚŽůĚƐ�ĂŶĚ�ƚŚĞ�ƌĂƟŽ�ŽĨ�ƚŚĞ�ƐǇŵŵĞƚƌŝĐ�ƚŽ�
ĂƐǇŵŵĞƚƌŝĐ�ŵĂƐƐ�ǇŝĞůĚ�ĐŽŵƉŽŶĞŶƚƐ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘�>�ͲhZͲϭϲͲϮϬϭϵϵ���

R083 Neutron-induced fission cross-section measurement of 234U with (quasi-) 
monoenergetic beams in the keV and MeV range using Micromegas detectors
dƐŝŶŐĂŶŝƐ��͘�ϭ͕Ϯ͕�<ŽŬŬŽƌŝƐ�D͘�ϭ͕�sůĂƐƚŽƵ�Z͘�ϭ͕�<ĂůĂŵĂƌĂ��͘�ϭ͕�^ƚĂŵĂƚŽƉŽƵůŽƐ��͘�ϭ͕�<ĂŶĞůůĂŬŽƉŽƵůŽƐ��͘�ϭ͕�
>ĂŐŽǇĂŶŶŝƐ��͘�ϯ͕��ǆŝŽƟƐ�D͘�ϯ
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ͖�Ϯ��ƵƌŽƉĞĂŶ�KƌŐĂŶŝƐĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�
ZĞƐĞĂƌĐŚ�;��ZEͿ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ͖�ϯ�EĂƟŽŶĂů��ĞŶƚƌĞ�ĨŽƌ�^ĐŝĞŶƟĮĐ�ZĞƐĞĂƌĐŚ�͞�ĞŵŽŬƌŝƚŽƐ͕͟ ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ

�ĐĐƵƌĂƚĞ�ĚĂƚĂ�ŽŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŽĨ�ĂĐƟŶŝĚĞƐ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�
ďĂƐĞĚ�ĞŝƚŚĞƌ�ŽŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�Žƌ�ĂůƚĞƌŶĂƟǀĞ�ĨƵĞů�ĐǇĐůĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƐĂĨĞƚǇ�ŵĂƌŐŝŶƐ�ŽĨ�ĞǆŝƐƟŶŐ�ĂŶĚ�
ĨƵƚƵƌĞ�ĐŽŶǀĞŶƟŽŶĂů�ĨĂĐŝůŝƟĞƐ͘�dŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŽĨ�234U was measured at incident neutron energies between 300 and 
ϱϬϬ�ŬĞs�ĂŶĚ�ϰ�ĂŶĚ�ϭϬ�DĞs�ǁŝƚŚ�Ă�ƐĞƚƵƉ�ďĂƐĞĚ�ŽŶ�͞ŵŝĐƌŽďƵůŬ͟�DŝĐƌŽŵĞŐĂƐ�ĚĞƚĞĐƚŽƌƐ�ĂŶĚ�ƚŚĞ�ƐĂŵĞ�ƐĂŵƉůĞƐ�ƉƌĞǀŝŽƵƐůǇ�ƵƐĞĚ�
ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ���ZE�ŶͺdK&�ĨĂĐŝůŝƚǇ�;<ĂƌĂĚŝŵŽƐ�Ğƚ�Ăů͕͘�ϮϬϭϰͿ͘�dŚĞ�ƐƚĂŶĚĂƌĚ�Ϯϯϱ͕Ϯϯϴh�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�
ǁĞƌĞ�ƵƐĞĚ�ĂƐ�ƌĞĨĞƌĞŶĐĞ͘�dŚĞ�;ƋƵĂƐŝͲͿŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ǀŝĂ�ƚŚĞ�7Li(p,n) and the 2,;Ě͕ŶͿ�ƌĞĂĐƟŽŶƐ�
Ăƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�ĂŶĚ�WĂƌƟĐůĞ�WŚǇƐŝĐƐ�Ăƚ�ƚŚĞ�͞�ĞŵŽŬƌŝƚŽƐ͟�EĂƟŽŶĂů��ĞŶƚƌĞ�ĨŽƌ�^ĐŝĞŶƟĮĐ�
ZĞƐĞĂƌĐŚ͘��Ŷ�ĞǆŚĂƵƐƟǀĞ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ƚĂƌŐĞƚƐ�ĂŶĚ�ŝŶƚĞƌĐĞƉƚĞĚ�ďǇ�ƚŚĞ�ƐĂŵƉůĞƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�
coupling the NeuSDesc and MCNP codes, taking into account the energy spread, energy loss and angular straggling of the beam 
ŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĂƌŐĞƚ�ĂƐƐĞŵďůŝĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ĐŽŶƚƌŝďƵƟŽŶƐ�ĨƌŽŵ�ĐŽŵƉĞƟŶŐ�ƌĞĂĐƟŽŶƐ�;Ğ͘Ő͘�ĚĞƵƚĞƌŽŶ�ďƌĞĂŬͲƵƉͿ�ĂŶĚ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌ-
ŝŶŐ�ŝŶ�ƚŚĞ�ĚĞƚĞĐƚŽƌ�ĐŚĂŵďĞƌ�ĂŶĚ�ƐƵƌƌŽƵŶĚŝŶŐ�ŵĂƚĞƌŝĂů͘��ƵǆŝůŝĂƌǇ�DŽŶƚĞͲ�ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�&>h<��ĐŽĚĞ�
ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�ŽĨ�ƚŚĞ�ĚĞƚĞĐƚŽƌƐ͕�ĨŽĐƵƐŝŶŐ�ƉĂƌƟĐƵůĂƌůǇ�ŽŶ�ƚŚĞ�ƌĞƉƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƉƵůƐĞ�ŚĞŝŐŚƚ�ƐƉĞĐƚƌĂ�ŽĨ�ɲͲƉĂƌƟĐůĞƐ�ĂŶĚ�
ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�;ƵƐŝŶŐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ƉƌŽĚƵĐĞĚ�ǁŝƚŚ�ƚŚĞ�'�&�ĐŽĚĞͿ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞƚĞĐƚŽƌ�ĞĸĐŝĞŶĐǇ͘�dŚĞ�ĚĞǀĞůŽƉĞĚ�
methodology and preliminary results are presented.
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S084 Measurement of selected IRDFF materials cross section in 235U and 252Cf fission 
spectra
<ŽƓƛĄů�D͕͘�ZǇƉĂƌ�s͘ ͕�>ŽƐĂ��͕͘�aǀĂĚůĞŶŬŽǀĄ�D͕͘��ĂƌŽŸ�W͘ ͕�DŝůēĄŬ�:͕͘�:ĄŶƐŬǉ��͕͘�EŽǀĄŬ��͕͘�DĂƌĞēĞŬ�D͕͘�hŚůşƎ�:͘
Research Center Rez, department of Neutron physics, Husinec-Rez, Czech Republic

�Ŷ�ŽŶŐŽŝŶŐ�ƉƌŽĐĞƐƐ�ŽĨ�ĞǀĂůƵĂƟŽŶ͕�ƌĞĞǀĂůƵĂƟŽŶ�ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐĞůĞĐƚĞĚ�ĚŽƐŝŵĞƚƌǇ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝƐ�ĐŽǀĞƌĞĚ�ďǇ�ƚŚĞ�EƵ-
ĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ�ŽĨ�/���͘�DĂŶǇ�ƌĞĂĐƟŽŶƐ�ŝŶ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů�ZĞĂĐƚŽƌ��ŽƐŝŵĞƚƌǇ�ĂŶĚ�&ƵƐŝŽŶ�&ŝůĞ�;/Z�&&�ůŝďƌĂƌǇͿ�ǁĞƌĞ�ĂůƌĞĂĚǇ�
ĞǀĂůƵĂƚĞĚ͕�ďƵƚ�ƐƵďƐƚĂŶƟĂů�ƉŽƌƟŽŶ�ŽĨ�ƚŚĞŵ�ŚĂǀĞ�ŶŽƚ�ďĞĞŶ�ǀĂůŝĚĂƚĞĚ�ǇĞƚ͘�KŶĞ�ŽĨ�ƚŚĞ�ŵĞŶƟŽŶĞĚ�ŝƐ�ϮϯEĂ;Ŷ͕ϮŶͿ�ƌĞĂĐƟŽŶ͘��Ɛ�ĞƐ-
ƐĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ďǇ�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ƚŚĞƌĞĨŽƌĞ�ƚŚĞƌĞ�ŝƐ�ĐŽŶƐŝĚĞƌĂďůĞ�ŝŶƚĞƌĞƐƚ�ŝŶ�ŝƌƌĂĚŝĂƟŽŶ�
ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ĂǀĂŝůĂďůĞ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ͘�dŚĞ�>ZͲϬ�ŝƐ�ŵƵůƟƉƵƌƉŽƐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞĂĐƚŽƌ�ŽƉĞƌĂƚĞĚ�ďǇ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ZĞǌ͘�/ƚ�ŝƐ�
ĐŽŵŵŽŶůǇ�ŬŶŽǁŶ�ĨŽƌ�ss�ZͲϭϬϬϬ�ŵŽĐŬ�ƵƉ�ƵƐĞĚ�ĨŽƌ�ƌĞĂĐƚŽƌ�ĚŽƐŝŵĞƚƌǇ�ĞǆƉĞƌŝŵĞŶƚƐ͘��Ƶƚ�ƚŚĞƌĞ�ĐĂŶ�ďĞ�ĂůƐŽ�ĂƐƐĞŵďůĞĚ�ƐƉĞĐŝĂůƐ�
ĐŽƌĞƐ�ĨŽƌ�ŽƚŚĞƌ�ƚǇƉĞƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ůŝŬĞ�ƚŚŽƐĞ�ŝŶƚĞŶĚĞĚ�ĨŽƌ�ƐƚƵĚǇ�ŽĨ�ŶĞƵƚƌŽŶŝĐ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ŶĞǁ�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵƐ�ĐŽŽůĂŶƚƐ�Žƌ�
ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐƉĂƟĂů�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĚĞŶƐŝƚǇ�ŝŶ�ƐƉĞĐŝĂů�ĂƌƌĂŶŐĞŵĞŶƚƐ͘�dŚĞƐĞ�ƐƉĞĐŝĂů�ĂƌƌĂŶŐĞŵĞŶƚƐ�ŚĂǀĞ�ĂůƐŽ�ĂĚǀĂŶ-
ƚĂŐĞ͕�ƚŚĂƚ�ƚŚĞƌĞ�ĂƌĞ�ǁĞůů�ĚĞĮŶĞĚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ͕�ǁŚŝĐŚ�ĂƌĞ�ŝŶ�ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ�ŝĚĞŶƟĐĂů�ǁŝƚŚ�Ϯϯϱh�ĮƐƐŝŽŶ�ƐƉĞĐƚƌĂ͘�tĞůů�ĚĞĮŶĞĚ�
ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĐĂŶ�ĂůƐŽ�ŽďƚĂŝŶ�ĨƌŽŵ�ϮϱϮ�Ĩ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ǁŚŝĐŚ�ŝƐ�ĂǀĂŝůĂďůĞ�Ăƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ZĞǌ�;ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ϭ�ϵ�
ŶͬƐͿ͘�/Z�&�ĐŽŵŵƵŶŝƚǇ�ŚĂƐ�Ă�ƐƚƌŽŶŐ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƌĂĚŝĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŽ�ŽďƚĂŝŶ�ƐƉĞĐƚƌƵŵ�ĂǀĞƌĂŐĞ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ŝŶ��ĨͲϮϱϮ;Ɛ͘Ĩ͘ Ϳ�ĂŶĚ�hͲϮϯϱ�;ŶƚŚ͕�ĨͿ�ĮĞůĚƐ�ŽĨ�;Ŷ͕ϮŶͿ�ƌĞĂĐƟŽŶ�ŽŶ�ϮϯEĂ͘��ŽƚŚ�ĂǀĂŝůĂďůĞ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ĨŽƌ�
ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƐƉĞĐƚƌĂů�ĂǀĞƌĂŐĞ�ϮϯEĂ;Ŷ͕ϮŶͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ͘�dŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ĚŝīĞƌĞŶƚ�ƐŚĂƉĞ�ŽĨ�Ϯϯϱh�ĂŶĚ�ϮϱϮ�Ĩ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌĂ�
ĐĂŶ�ďĞ�ŽďƐĞƌǀĞĚ�ŝŶ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂǀĞƌĂŐĞĚ�ŽǀĞƌ�ƚŚĞ�;Ŷ͕ϮŶͿ�ƚŚƌĞƐŚŽůĚ�ƚŽ�ϮϬ�DĞs͘ �dŚĞ�ƉƌĞƐĞŶƚĞĚ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ŽĨ�ϮϯEĂ;Ŷ͕ϮŶͿ�ƌĞĂĐƟŽŶ�ŝŶ�ďŽƚŚ�ƌĞĂĐƚŽƌ�ĂŶĚ�ϮϱϮ�Ĩ�ƐƉĞĐƚƌƵŵ�ŝƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ĚĞƚĞƌŵŝŶĞĚ�ƌĞĂĐƟŽŶ�
ƌĂƚĞƐ͘�dŚŽƐĞ�ĂƌĞ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�EĞƚ�WĞĂŬ��ƌĞĂƐ�;EW�Ϳ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�ƐĞŵŝĐŽŶĚƵĐƚŽƌ�,W'Ğ�ƐƉĞĐƚƌŽƐĐŽƉǇ͘�ϮϮEĂ�ĐĂŶ�ŽƌŝŐŝŶ�
ŶŽƚ�ŽŶůǇ�ďǇ�;Ŷ͕ϮŶͿ�ƌĞĂĐƟŽŶ�ďƵƚ�ĂůƐŽ�ďǇ�;ɶ͕ŶͿ�ƌĞĂĐƟŽŶ͘�dŚĞ�ŐĂŵŵĂ�ďĂĐŬŐƌŽƵŶĚ�ŝƐ�ŵŽƌĞ�ƐŝŐŶŝĮĐĂŶƚ�ŝŶ�ƚŚĞ�ƌĞĂĐƚŽƌ�ƐƉĞĐƚƌƵŵ͘�/ƚ�ǁĂƐ�
ƉƌŽǀĞŶ�ƚŚĂƚ�ŝŶ�ƚŚĞ�ƌĞĂĐƚŽƌ�ƚŚĞ�;ɶ͕ŶͿ�ƌĞĂĐƟŽŶ�ĚŽĞƐ�ŶŽƚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ϮϮEĂ�ƉƌŽĚƵĐƟŽŶ�ƌĂƚĞ�ďĞĐĂƵƐĞ�ƚŚŝƐ�ƌĞĂĐƟŽŶ�ŚĂƐ�ƚŚƌĞƐŚŽůĚ�
ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ŵŽƐƚ�ƵƉƉĞƌ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉŚŽƚŽŶ�ƐƉĞĐƚƌƵŵ�ŝŶ�ĐŽƌĞ͘�dŚĞ�ĐŽƌƌĞĐƟŽŶ�ƚŽ�ƐƉĞĐƚƌĂů�ƐŚŝŌ�ĐĂƵƐĞĚ�ďǇ�ƌĞůĂƟǀĞůǇ�ƚŚŝĐŬ�ƚĂƌŐĞƚ�
ŝƐ�ĂůƐŽ�ĞŵƉůŽǇĞĚ�ĂŶĚ�ŝƐ�ĞǀĂůƵĂƚĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ĐĂůĐƵůĂƟŽŶ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�
calculated using various nuclear data library.

S085 Fission yields data generation and benchmarks for decay heat estimation of a nuclear 
fuel
Kim DH. 1, Lee JH. 2
ϭ�<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�zƵƐĞŽŶŐ͕��ĂĞũĞŽŶ͕�<ŽƌĞĂ͖�Ϯ�^ƵŶŐŬĞƵŶŬǁĂŶ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
Physics, Seoul, Korea

EƵĐůĞĂƌ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ�ĂƌĞ�ŝŶĚŝƐƉĞŶƐĂďůĞ�ŝŶ�ĂƐƐĞƐƐŵĞŶƚƐ�ŽĨ�ĚĞĐĂǇ�ŚĞĂƚƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů�ĐŽŵƉŽƐŝƟŽŶƐ�ŽĨ�ƐƉĞŶƚ�ĨƵĞůƐ͘�
&ƵŬƵƐŚŝŵĂ�ŶƵĐůĞĂƌ�ĂĐĐŝĚĞŶƚ�ĐůĞĂƌůǇ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ� ŝŵƉŽƌƚĂŶƚ�ĮƌƐƚ�ƐƚĞƉ�ƐŚŽƵůĚ�ďĞ�ĂŶ�ĂĐĐƵƌĂƚĞ�ĂƉƉƌĂŝƐĂů�ŽĨ� ƚŚĞ�ƐŽƵƌĐĞ�
ƚĞƌŵƐ�ŽĨ�ƌĂĚŝŽĂĐƟǀŝƟĞƐ�ĂŶĚ�ĚĞĐĂǇ�ŚĞĂƚƐ�ĨƌŽŵ�ƌĂĚŝŽĂĐƟǀĞ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ƐƉĞŶƚ�ĨƵĞůƐ͘�dŚĞ�ƉƌŝŵĂƌǇ�ĚĂƚĂƐĞƚƐ�ĨŽƌ�ĂĐĐƵƌĂƚĞ�ĂƐƐĞƐƐ-
ŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƐŽƵƌĐĞ�ƚĞƌŵƐ�ĂƌĞ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞͬĚĞĐĂǇ�ĚĂƚĂƐĞƚƐ͘��ĞĐĂǇ�ŵŽĚĞƐ�ŽĨ�ǀĞƌǇ�ƐŚŽƌƚͲůŝǀĞĚ�
;d1/2 ф�ϭ͕ϬϬϬ�ƐĞĐͿ�ŶƵĐůŝĚĞƐ�ĂŵŽŶŐ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ŶĞĞĚ�ƚŽ�ďĞ�ƌĞͲĞǀĂůƵĂƚĞĚ�ǁŝƚŚ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘
dŚĞ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ�ǁŝƚŚ��E�&Ͳϲ�ĨŽƌŵĂƚ�ŽĨ�ϮϯϱU, 238U, 239WƵ�ĂŶĚ�ƐĞǀĞƌĂů�ĂĐƟŶŝĚĞƐ�ĚĞƉĞŶĚĞŶƚ�ŽŶ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�
ŚĂǀĞ�ďĞĞŶ�ŐĞŶĞƌĂƚĞĚ�ǁŝƚŚ�'�&�ĐŽĚĞ͕�ǁŚŝĐŚ�ŝƐ�ŝŵƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�ƌĞĐĞŶƚ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞů�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ͘�
�ůƐŽ͕�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ŽĨ�KZ/'�EͲ^͕�Ͳ�ZW�ŵŽĚƵůĞƐ�ŝŶ�^��>��ĐŽĚĞ͕�ǁŚŝĐŚ�ŝƐ�ǁŽƌůĚͲǁŝĚĞůǇ�ƵƐĞĚ�ĨŽƌ�ďƵƌŶƵƉ�ĐĂůĐƵůĂƟŽŶ�
ŽĨ�ŶƵĐůĞĂƌ�ĨƵĞů͕�ŚĂǀĞ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ǁŝƚŚ�ƚŚĞ�ŶĞǁ�ĚĂƚĂ͘�dŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ƵƐŝŶŐ�ƚŚĞ�ŶĞǁ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ĨŽƌ�ǀĂůŝĚĂƟŽŶ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ͘�tŝƚŚ�ĂŶĂůǇƐŝƐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�ĚĂƚĂ�ŝŶ�KZ/'�EͲ^͕�Ͳ�ZW�
ŵŽĚƵůĞƐ�ŽĨ�^��>��ĐŽĚĞ͕�ƚŚĞ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ďĂƐĞĚ�ŽŶ��E�&ͬ�Ͳs//͘ϭ͕�:�&&Ͳϯ͘ϭ͘ϭ͕�:�E�>ͬ&WzͲϮϬϭϭ�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�ŚĂǀĞ�
ďĞĞŶ�ŐĞŶĞƌĂƚĞĚ�ĨŽƌ�ĐŽŵƉĂƌŝƐŽŶƐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶƐ͘
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S086 Validating nuclear fission codes with integral nuclear observables
DĂƩĞƌĂ��͕͘�WŽŵƉ�^͕͘��ůͲ�Ěŝůŝ��͕͘�>ĂŶƚǌ�D͕͘�ZĂŬŽƉŽƵůŽƐ�s͘ ͕�^ŽůĚĞƌƐ��͘
Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden

^ĞǀĞƌĂů�ƌĞĂĐƟŽŶ�ĐŽĚĞƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�;ŶŽƚĂďůĞ�ĞǆĂŵƉůĞƐ�ĂƌĞ��'D&͕ �&/&Z�>/E͕�&ƌĞǇĂ�ĂŶĚ�
'�&Ϳ͘�/Ŷ�ƚŚĞ�ůĂƚĞƐƚ�ǇĞĂƌƐ͕�ƚŚĞŝƌ�ŝŵƉŽƌƚĂŶĐĞ�ŚĂƐ�ŝŶĐƌĞĂƐĞĚ�ďŽƚŚ�ĂƐ�Ă�ǁĂǇ�ƚŽ�ĂƐƐŝƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐŝƐƚƐ�ŝŶ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�
ĂŶĚ�ŝŶ�ƚŚĞ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ��ƚŚĞŝƌ�ƌĞƐƵůƚƐ͘�dŚĞ�ĐŽĚĞƐ�ĂƌĞ�ĂůƐŽ�ƵƐĞĨƵů�ŝŶ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƋƵĂŶƟƟĞƐ�ƚŚĂƚ�ĂƌĞ�ŶŽƚ�
ĚŝƌĞĐƚůǇ�ĂǀĂŝůĂďůĞ�ĂƐ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͘��ƐƐƵŵƉƟŽŶƐ�ŝŶ�ƚŚĞ�ŵŽĚĞůƐ�ĂŶĚ�ƚƵŶŝŶŐ�ŽĨ�ƉĂƌĂŵĞƚĞƌƐ�ďĞŚŝŶĚ�ƚŚĞ�ĐŽĚĞƐ�ƉƌŽǀŝĚĞ͕�ŝŶ�ŵĂŶǇ�
ĐĂƐĞƐ͕�Ă�ŐŽŽĚ�ƌĞƉƌŽĚƵĐƟŽŶ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�,ŽǁĞǀĞƌ͕ �ĨƌŽŵ�ƚŚĞ�ƵƐĞƌ Ɛ͛�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͕�ŝƚ�ŝƐ�ŽŌĞŶ�ĚŝĸĐƵůƚ�ƚŽ�ĞƐƚĂďůŝƐŚ�ƚŚĞ�
ƚƌƵƐƚǁŽƌƚŚŝŶĞƐƐ�ŽĨ�Ă�ĐŽĚĞ Ɛ͛�ŽƵƚƉƵƚ�ŝŶ�ĐĂƐĞƐ�ǁŚĞƌĞ�ŵĞĂƐƵƌĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƌĞ�ƐĐĂƌĐĞ͕ƚŚĂƚ�ŝƐ͕�ǁŚĞŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ǁŽƵůĚ�ďĞ�
ŵŽƐƚůǇ�ŝŶƚĞƌĞƐƟŶŐ͘�
/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�Ă�ƐǇƐƚĞŵĂƟĐ�ĂŶĚ�ƌĞƉƌŽĚƵĐŝďůĞ�ĂƉƉƌŽĂĐŚ�ǁĂƐ�ĂƩĞŵƉƚĞĚ�ƚŽ�ĐŽŵƉĂƌĞ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ǁĞůů�ŬŶŽǁŶ�ĂǀĂŝůĂďůĞ�ĮƐƐŝŽŶ�ĐŽĚĞƐ�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ǁŚĞƌĞ�ĂŶĚ�ŚŽǁ�ƚŚĞƐĞ�ĐŽĚĞƐ�ĚŝīĞƌ�ŝŶ͕�Ğ͘Ő͕͘�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĨƌĂŐ-
ŵĞŶƚƐ͘�dŚŝƐ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ĐĂůĐƵůĂƟŶŐ�ƐŽŵĞ�ďĂƐŝĐ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�;ƉƌĞͲŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ǇŝĞůĚƐ͕�ĞǆĐŝƚĂ-
ƟŽŶ�ĞŶĞƌŐŝĞƐ͕�ƐƉŝŶ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĞƚĐ͘Ϳ͕�ďĞĨŽƌĞ�ĐŽƌƌĞĐƟŽŶƐ�ĐŽƵůĚ�ďĞ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ĐŽĚĞƐ�ƚŽ�Įƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�
dŚĞ�ĨƌĂŐŵĞŶƚƐ�ŝŶ�ƚŚĞŝƌ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ǁĞƌĞ�ƚŚĞŶ�ĐŽƵƉůĞĚ�ƚŽ�dĂůǇƐ͕�Ă�ǁĞůůͲŬŶŽǁŶ�ĂŶĚ�ǁŝĚĞůǇ�ƚĞƐƚĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƉƌŽŐƌĂŵ͕�ƚŽ�
ĐĂůĐƵůĂƚĞĚ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ĂŶĚ�ƚŽ�ĞǆƚƌĂĐƚ�ŵĞĂƐƵƌĂďůĞ�ƋƵĂŶƟƟĞƐ�;ƐƵĐŚ�ĂƐ�ƚŽƚĂů�௳, ௳(A), but also ground/isomeric-
ǇŝĞůĚ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĞƚĐ͘Ϳ�ƚŚĂƚ�ĐŽƵůĚ�ďĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŐĞŶĞƌĂůůǇ�ǁĞůůͲŬŶŽǁŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŽďƐĞƌǀĂďůĞƐ͘�dŚĞ�ŵĞƚŚŽĚ�ǁĞ�ƉƌŽƉŽƐĞ�
ƉƌŽǀŝĚĞƐ�Ă�ǁĂǇ�ƚŽ�ďĞŶĐŚŵĂƌŬ�ĚŝīĞƌĞŶƚ�ĐŽĚĞƐ�ĂŐĂŝŶƐƚ�ĞĂĐŚͲŽƚŚĞƌ�ĂŶĚ�ǁŝƚŚ�ĚĂƚĂ͕�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŽďƐĞƌǀĂďůĞƐ�
ƌŝŐŚƚ�ĂŌĞƌ�ƐĐŝƐƐŝŽŶ͕�ďǇ�ŚĂŶĚůŝŶŐ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ƉƌŽĐĞƐƐ�ŝŶ�ĂŶ�ŝŶĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĐŽŶƐŝƐƚĞŶƚ�ĨĂƐŚŝŽŶ͕�ƵƐŝŶŐ�ƚŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�
ŵŽĚĞů�ďƵŝůƚ�ŝŶƚŽ�dĂůǇƐ͘
&ŝƌƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ƐŚŽǁ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŽĨ� ŝŶƚĞŐƌĂů�ŶƵĐůĞĂƌ�ŽďƐĞƌǀĂďůĞƐ�;ƐƵĐŚ�ĂƐ�ƚŚĞ�௳� ;�Ϳ�ĚŝƐƚƌŝďƵƟŽŶͿ�ďŽƚŚ�
ďĞƚǁĞĞŶ�ĐŽĚĞƐ�ĂŶĚ�ŝŶ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�KŶŐŽŝŶŐ�ǁŽƌŬ�ŝƐ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƚƌǇŝŶŐ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ƐŽƵƌĐĞ�ŽĨ�
ƚŚĞƐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͕�ĞŝƚŚĞƌ�ŝŶ�ƚŚĞ�ĮƐƐŝŽŶ�ĐŽĚĞƐ�;ƚŚĂƚ�ĐŽƵůĚ�ƐŚĞĚ�ůŝŐŚƚ�ŽŶ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ĂƉƉƌŽĂĐŚĞƐ�ƚŚĂƚ�ƚŚĞ�ǀĂƌŝŽƵƐ�ĐŽĚĞƐ�ƵƐĞ�ŝŶ�
ĂƐƐŝŐŶŝŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐͿ�Žƌ�ŝŶ�ƚŚĞ�ƐƵďƐĞƋƵĞŶƚ�ƚƌĞĂƚŵĞŶƚ�ǁŝƚŚ�dĂůǇƐ͘

S087 Monte Carlo calculations of nucleon-induced fission in the GeV energy range
>Ž�DĞŽ�^͘�ϭ͕ϰ͕�DĂŶĐƵƐŝ��͘�Ϯ͕�DĂƐƐŝŵŝ��͘�ϯ͕ϰ͕�dĂƌƌŝŽ��͘�ϱ͕ϲ͕�sĂŶŶŝŶŝ�'͘�ϯ͕ϰ�ĂŶĚ��͘ϰ
ϭ��E��͕��ĞŶƚƌŽ�ZŝĐĞƌĐŚĞ�͞�ǌŝŽ��ůĞŵĞŶƚĞů͕͟ ��ŽůŽŐŶĂ͕�/ƚĂůǇ͖�Ϯ����ͬ^ĂĐůĂǇ͕ ���Eͬ�DϮ^ͬ^�ZD�ͬ>d^�͕�'ŝĨͲƐƵƌͲ
zǀĞƩĞ͕�&ƌĂŶĐĞ͖�ϯ��ŝƉĂƌƟŵĞŶƚŽ�Ěŝ�&ŝƐŝĐĂ�Ğ��ƐƚƌŽŶŽŵŝĂ͕�hŶŝǀĞƌƐŝƚă�Ěŝ��ŽůŽŐŶĂ͕�/ƚĂůǇ͖�ϰ�/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝĐĂ�
EƵĐůĞĂƌĞ͕�^ĞǌŝŽŶĞ�Ěŝ��ŽůŽŐŶĂ͕�/ƚĂůǇ͖�ϱ�hŶŝǀ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ��Ğ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ͖�ϲ�hƉƉƐĂůĂ�
hŶŝǀ͕ ��ĞƉƚ�WŚǇƐ�Θ��ƐƚƌŽŶ͕�hƉƉƐĂůĂ͕�^ǁĞĚĞŶ

/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ�ǁĞ�ĞǆƚĞŶĚ�ƵƉ�ƚŽ�ĂŶ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ŽĨ�ϱ�'Ğs�ƚŚĞ�DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ŶƵĐůĞŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽŶ�
ĂĐƟŶŝĚĞƐ�ĂŶĚ�ƉƌĞͲĂĐƟŶŝĚĞƐ�ĨƌŽŵ�ϭϬϬ�DĞs�ƚŽ�ϭ�'Ğs�ĚĞƐĐƌŝďĞĚ�ŝŶ�Ă�ƌĞĐĞŶƚ�ƉĂƉĞƌ�ŽĨ�ŽƵƌƐ΀ϭ΁͘�hƐĞ�ŝƐ�ŵĂĚĞ�ŽĨ�sĞƌƐŝŽŶ�ϱ͘Ϯ�ŽĨ�ƚŚĞ�
>ŝğŐĞ�/ŶƚƌĂŶƵĐůĞĂƌ��ĂƐĐĂĚĞ�DŽĚĞů�/E�>нн΀Ϯ΁�͕�ŝŶĐůƵĚŝŶŐ�ŵƵůƟƉůĞ�ƉŝŽŶ�ƉƌŽĚƵĐƟŽŶ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ZĞĨ͘ ΀ϯ΁͕�ĂŶĚ�ŽĨ�ĚŝīĞƌĞŶƚ�ĞǀĂƉ-
ŽƌĂƟŽŶͲĮƐƐŝŽŶ�ŵŽĚĞůƐ͘�KƵƌ�ĐĂůĐƵůĂƚĞĚ�;Ɖ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�
ĨƌŽŵ�ϭϬϬ�DĞs�ƚŽ�ϱ�'Ğs͖�ƚŚĞ�ƐĂŵĞ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ƉƌĞĚŝĐƚ�;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ǁŚŝĐŚ�ĐŽŵƉĂƌĞ�ƌĞĂƐŽŶĂďůǇ�ǁĞůů�
ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘

΀ϭ΁�^͘�>Ž�DĞŽ͕��͘�DĂŶĐƵƐŝ͕��͘�DĂƐƐŝŵŝ͕�'͘�sĂŶŶŝŶŝ�ĂŶĚ��͘�sĞŶƚƵƌĂ͕�EƵĐů͘�WŚǇƐ͘��ϵϯϯ�;ϮϬϭϱͿ�ϰϯ͖͘�΀Ϯ΁��͘�DĂŶĐƵƐŝ͕��͘��ŽƵĚĂƌĚ͕�:͘��ƵŐŶŽŶ͕�: Ͳ͘�͘�
�ĂǀŝĚ͕�W͘ �<ĂŝƚĂŶŝĞŵŝ�ĂŶĚ�^͘>ĞƌĂǇ͕ �WŚǇƐ͘�ZĞǀ͘ ���ϵϬ�;ϮϬϭϰͿ�ϬϱϰϲϬϮ͖͘�΀ϯ΁�^͘�WĞĚŽƵǆ�ĂŶĚ�:͘��ƵŐŶŽŶ͕�EƵĐů͘�WŚǇƐ͘���ϴϲϲ�;ϮϬϭϭͿ�ϭϲ͘
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S088 Dissipative effects in fission investigated in complete kinematic measurements
ZŽĚƌŝŐƵĞǌͲ^ĂŶĐŚĞǌ�:>͘�ϭ͕��ĞŶůůŝƵƌĞ�:͘�ϭ͕�dĂŝĞď�:͘�Ϯ͕��ƵĚŽƵŝŶ�>͘�ϯ͕��ǇǇĂĚ�z͘ �ϭ͕��ĞůŝĞƌ�'͘�Ϯ͕��ŚĂƟůůŽŶ��͘�Ϯ͕��ŽƌƟŶĂ��͘�
ϭ͕�,ĞŝŶǌ��͘�ϰ͕�<ĞůŝĐͲ,Ğŝů��͘�ϱ͕�>ĂƵƌĞŶƚ��͘�Ϯ͕�WĂƌĂĚĞůĂ��͘�ϭ�ZĂŵŽƐ��͘�ϭ
ϭ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ͖�Ϯ����ͬ��Dͬ�/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�
ϯ�/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ�Ě͛KƌƐĂǇ͕ �KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�ϰ��ŚĂůŵĞƌƐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �'ŽƚŚĞŶďƵƌŐ͕�
^ǁĞĚĞŶ͖�ϱ�'^/Ͳ,ĞůŵŚŽůƚǌǌĞŶƚƌƵŵ�Ĩƺƌ�^ĐŚǁĞƌŝŽŶĞŶĨŽƌƐĐŚƵŶŐ�'ŵď,͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ

��ĐŽŵƉůĞƚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ƐƟůů�ƌĞƉƌĞƐĞŶƚƐ�Ă�ĐŚĂůůĞŶŐĞ͕�ĚĞƐƉŝƚĞ�ƚŚĞ�ƌĞĐĞŶƚ�ƉƌŽŐƌĞƐƐ�ďĂƐĞĚ�ŽŶ�ƟŵĞͲĚĞƉĞŶĚĞŶƚ�
,ĂƌƚƌĞĞͲ&ŽĐŬ�ŵŽĚĞůƐ�΀ϭ΁͘�^ƚĂƟƐƟĐĂů�ŵŽĚĞůƐ�ƉƌŽǀŝĚĞ�Ă�ƚŽŽů�ƚŽ�ĚĞƐĐƌŝďĞ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�Ăƚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�ĮƐ-
ƐŝŽŶ�ďĂƌƌŝĞƌ͘ �dŚŝƐ�ĂƉƉƌŽĂĐŚ�ŝƐ�ũƵƐƟĮĞĚ�ďĞĐĂƵƐĞ͕�ƵŶĚĞƌ�ƐƵĐŚ�ĐŽŶĚŝƟŽŶƐ͕�ƐƚĂƟƐƟĐĂů�ƟŵĞƐ�ĚŽŵŝŶĂƚĞ�ŽǀĞƌ�ƚŚĞ�ƚǇƉŝĐĂů�ƟŵĞƐĐĂůĞƐ�ĨŽƌ�
ƚŚĞ�ĐŽƵƉůŝŶŐ�ďĞƚǁĞĞŶ�ŝŶƚƌŝŶƐŝĐ�ĂŶĚ�ĐŽůůĞĐƟǀĞ�ĚĞŐƌĞĞƐ�ŽĨ�ĨƌĞĞĚŽŵ�;ΕϭϬͲϮϭƐͿ͘��ƚ�ŚŝŐŚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ͕�ƉƌĞͲ�ĂŶĚ�ƉŽƐƚƐĐŝƐƐŝŽŶ�
ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�΀Ϯ͕ϯ΁�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ƐŝŵƉůĞ�ƐƚĂƟƐƟĐĂů�ĂƉƉƌŽĂĐŚĞƐ�ĂƌĞ�ŶŽƚ�ǀĂůŝĚ�ĂŶĚ�ŵŽĚĞůƐ͕�ĚĞƐĐƌŝďŝŶŐ�
ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐ͕�ĂƌĞ�ƌĞƋƵŝƌĞĚ͘�dŚĞƐĞ�ŵŽĚĞůƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ƚƌĂŶƐƉŽƌƚ�ĞƋƵĂƟŽŶƐ͕�Ğ͘Ő͘�&ŽŬŬĞƌͲWůĂŶĐŬ�Žƌ�>ĂŶŐĞǀŝŶ͕�
ǁŚĞƌĞ�ƚŚĞ�ŵĂŝŶ�ŝŶŐƌĞĚŝĞŶƚƐ�ĂƌĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ůĂŶĚƐĐĂƉĞ�ĂŶĚ�ƚŚĞ�ĨƌŝĐƟŽŶ�ĂŶĚ�ŝŶĞƌƟĂ�ƚĞŶƐŽƌƐ�΀ϰ΁͘�dŚĞ�ĨƌŝĐƟŽŶ�ƉĂƌĂŵĞƚĞƌ�ŝƐ�ƉĂƌ-
ƟĐƵůĂƌůǇ�ŝŶƚĞƌĞƐƟŶŐ�ďĞĐĂƵƐĞ�ŝƚ�ƋƵĂŶƟĮĞƐ�ƚŚĞ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞ�ĐŽƵƉůŝŶŐ�ďĞƚǁĞĞŶ�ĐŽůůĞĐƟǀĞ�ĂŶĚ�ŝŶƚƌŝŶƐŝĐ�ĚĞŐƌĞĞƐ�ŽĨ�ĨƌĞĞĚŽŵ�ŝŶ�
ĮƐƐŝŽŶ͘
/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ƉƌŽƉŽƐĞ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞƐĞ�ĞīĞĐƚƐ�ďǇ�ƚĂŬŝŶŐ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ�Ăƚ�ƌĞůĂƟǀŝƐƟĐ�ĞŶĞƌ-
ŐŝĞƐ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ŚŝŐŚůǇͲĞǆĐŝƚĞĚ�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞŝ�ǁŝƚŚ�ůŽǁ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ͕�ǁŚĞƌĞ�ĚŝƐƐŝƉĂƟǀĞ�ĞīĞĐƚƐ�ƐŚŽƵůĚ�ŵĂŶŝĨĞƐƚ�ŝŶ�Ă�
ĐůĞĂƌ�ǁĂǇ͘�dŚĞ�^K&/��ƐĞƚƵƉ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ƚĞĐŚŶŝƋƵĞ�ǁĞƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƚŽ�ŵĞĂƐƵƌĞ�ŝŶ�ĐŽŝŶĐŝ-
ĚĞŶĐĞ�ƚŚĞ�ŵĂƐƐ�ĂŶĚ�ĂƚŽŵŝĐ�ŶƵŵďĞƌ�ŽĨ�ƚŚĞ�ƚǁŽ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ǁŝƚŚ�ŐŽŽĚ�ƌĞƐŽůƵƟŽŶ�΀ϱ΁͘�dŚĞƐĞ�ŚŝŐŚͲƋƵĂůŝƚǇ�ĚĂƚĂ�ĂůůŽǁĞĚ�ƵƐ�ƚŽ�
ŽďƚĂŝŶ�ŶĞǁ�ŽďƐĞƌǀĂďůĞƐ�ŝŶ�ĮƐƐŝŽŶ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŽƚĂů�ĂŶĚ�ƉĂƌƟĂů�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĐŚĂƌŐĞ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�
ĨƌĂŐŵĞŶƚƐ�ǁŝůů�ďĞ�ƵƐĞĚ�ƚŽ�ĐŚĂƌĂĐƚĞƌŝǌĞ�ƚŚĞ�ĮƐƐŝŽŶ�ĚǇŶĂŵŝĐƐ�Ăƚ�ƐŵĂůů�ĚĞĨŽƌŵĂƟŽŶ�΀ϲ΁͘�DŽƌĞŽǀĞƌ͕ ��ǁĞ�ǁŝůů�ĂůƐŽ�ƉƌĞƐĞŶƚ�ƚŚĞ�ƌĞƐƵůƚƐ�
ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞǆĐĞƐƐ͕�ƚŚĞ�ŝƐŽƚŽƉŝĐ�ǁŝĚƚŚƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�ĂŶĚ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƉƌĞͲ�ĂŶĚ�ƉŽƐƚŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝ-
ƟĞƐ͕�ǁŚŝĐŚ�ƐŚŽƵůĚ�ŚĞůƉ�ƵƐ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ƉŽƐƚƐĂĚĚůĞ�ĚǇŶĂŵŝĐƐ͘

΀ϭ΁�'͘�^ĐĂŵƉƐ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϵϭ͕�ϬϰϰϲϬϲ�;ϮϬϭϱͿ͖�΀Ϯ΁�:͘W͘ �>ĞƐƚŽŶĞ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϳϵ͕�Ϭϰϰϲϭϭ�;ϮϬϬϵͿ͖�΀ϯ΁�:͘��ĞŶůůŝƵƌĞ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���
ϳϰ͕�ϬϭϰϲϬϵ�;ϮϬϬϴͿ͖�΀ϰ΁�W͘E͘�EĂĚƚŽĐŚǇ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϲϱ͕�Ϭϲϰϲϭϱ�;ϮϬϬϮͿ͖�΀ϱ΁�:͘>͘�ZŽĚƌşŐƵĞǌͲ^ĄŶĐŚĞǌ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ����ϵϭ͕�Ϭϲϰϲϭϲ�;ϮϬϭϱͿ͖�
΀ϲ΁�:͘>͘�ZŽĚƌşŐƵĞǌͲ^ĄŶĐŚĞǌ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ����ϵϮ͕�ϬϰϰϲϭϮ�;ϮϬϭϱͿ

I089 Point-by-point model calculation of the prompt neutron distribution ν(A) for   
238U(n,F) at incident neutron energies ranging from 1 MeV to 80 MeV
dƵĚŽƌĂ��͘�ϭ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�Ϯ
ϭ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�Ϯ���Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�
DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĮƐƐŝŽŶ�ŝƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ĂŶ�ŝŶƚƌŝŶƐŝĐ�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ͘��ŽŶƐĞƋƵĞŶƚůǇ�ƚŚĞ�ƚŽƚĂů�Z and N�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�
ŝŶ�ĚŝīĞƌĞŶƚ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ƋƵĂŶƟƟĞƐ�ŝƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƚǁŽ�ĐŽŶƚƌŝďƵƟŽŶƐ͗�ƚŚĞ�ŝŶƚƌŝŶƐŝĐ�ĞīĞĐƚ�ĚƵĞ�ƚŽ�ƚŚĞ�ĞǀĞŶͲŽĚĚ�ŶƵĐůĞĂƌ�ĐŚĂƌ-
ĂĐƚĞƌ�ŽĨ�ĨƌĂŐŵĞŶƚƐ�ƌĞŇĞĐƚĞĚ�ŝŶ�ƚŚĞŝƌ�ƉƌŽƉĞƌƟĞƐ�;ĂŶĚ�ĐŽŶƐĞƋƵĞŶƚůǇ�ŝŶ�ƚŚĞ�ĞŵŝƩĞĚ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇƐͿ�ĂŶĚ�ƚŚĞ�
ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�
dŚĞ�ƉƌŝŵĂƌǇ�ƌĞƐƵůƚ�ŽĨ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ĐŽŶƐŝƐƚƐ� ŝŶ�ŵƵůƟͲƉĂƌĂŵĞƚƌŝĐ�ŵĂƚƌŝĐĞƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƋƵĂŶƟƟĞƐ͕�Ƌ;�͕�͕d<�Ϳ, 
ĐŚĂƌĂĐƚĞƌŝǌŝŶŐ�ďŽƚŚ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ͘��ŝīĞƌĞŶƚ�ĂǀĞƌĂŐĞ�ƋƵĂŶƟƟĞƐ�;ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�A, of Z, of d<� and 
ƚŽƚĂů�ĂǀĞƌĂŐĞ�ƋƵĂŶƟƟĞƐͿ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ĂǀĞƌĂŐŝŶŐ�ƚŚĞƐĞ�ŵĂƚƌŝĐĞƐ�ŝŶ�ĚŝīĞƌĞŶƚ�ǁĂǇƐ�ŽǀĞƌ�ƚŚĞ�z;�͕�͕d<�Ϳ�ĚŝƐƚƌŝďƵƟŽŶƐ͘��ŽŶƐĞ-
ƋƵĞŶƚůǇ�ƚŚĞ�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�ŝŶ�ĚŝīĞƌĞŶƚ�ĂǀĞƌĂŐĞ�ƋƵĂŶƟƟĞƐ�ŝƐ�ƚŚĞ�ĐŽŵďŝŶĞĚ�ƌĞƐƵůƚ�ŽĨ�ƚǁŽ�ĞīĞĐƚƐ͕�ŽŶĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌ-
ƟĞƐ�ŽĨ�ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ŽŶĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�
dŚĞ�ĐŚĂƌŐĞ�ƉŽůĂƌŝǌĂƟŽŶ�ǻ=�$� (and the ƌŵƐ;�Ϳ�ŽĨ�ƚŚĞ�'ĂƵƐƐŝĂŶ�ĨƵŶĐƟŽŶƐ�ĮƩĞĚ�ƚŽ�ƚŚĞ�ŝƐŽďĂƌŝĐ�ĐŚĂƌŐĞ�ĚŝƐƚƌŝďƵƟŽŶƐͿ�ĞǆŚŝďŝƚ�ŽƐ-
ĐŝůůĂƟŽŶƐ�ǁŝƚŚ�Ă�ƉĞƌŝŽĚŝĐŝƚǇ�ŽĨ�ĂďŽƵƚ�ϱ�ŵĂƐƐ�ƵŶŝƚƐ͘�dŚĞ�ĂŵƉůŝƚƵĚĞ�ŽĨ�ƚŚĞƐĞ�ŽƐĐŝůůĂƟŽŶƐ�ƌĞŇĞĐƚƐ�ƚŚĞ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞ�ĞǀĞŶͲŽĚĚ�
ĞīĞĐƚ�;ǌĞƌŽ�ĂŵƉůŝƚƵĚĞƐ�ŵĞĂŶŝŶŐ�ŶŽ�ŽƐĐŝůůĂƟŽŶƐ͕�ŝ͘Ğ͘�ŶŽ�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚͿ͘�
�ŝīĞƌĞŶƚ�ƋƵĂŶƟƟĞƐ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�A, e.g. the energy release Y;�Ϳ͕�ƚŚĞ�ƚŽƚĂů�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�dy�;�Ϳ, the prompt neutron mul-
ƟƉůŝĐŝƚǇ�Ȟ�$�, of even-Z and odd-Z�ĨƌĂŐŵĞŶƚĂƟŽŶƐ�ĞǆŚŝďŝƚ�ŽƐĐŝůůĂƟŽŶƐ�ǁŝƚŚ�Ă�ƉĞƌŝŽĚŝĐŝƚǇ�ŽĨ�ĂďŽƵƚ�ϱ�ŵĂƐƐ�ƵŶŝƚƐ͘�tĞ�ĚĞŵŽŶƐƚƌĂƚĞ�
ƚŚĂƚ�ƚŚĞƐĞ�ŽƐĐŝůůĂƟŽŶƐ�ĂƌĞ�ƚŚĞ�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�ƉĞƌŝŽĚŝĐŝƚǇ�ŽĨ�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĨƌĂŐŵĞŶƚƐ͕�ďĞŝŶŐ�ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ƚŚĞ�
ĞǆŝƐƚĞŶĐĞ�ŽĨ�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ŝŶ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�Q�ƚŚŝƐ�ĨĂĐƚ�ŝƐ�ĂůƐŽ�ƉƌŽǀĞŶ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ͘�
dŚĞ�ŝŶƚƌŝŶƐŝĐ�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ŝƐ�ĞŵƉŚĂƐŝǌĞĚ�ďǇ�ĐŽŵƉĂƌŝŶŐ�ƚŚĞ�ŐůŽďĂů�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ŝŶ�ĚŝīĞƌĞŶƚ�ƚŽƚĂů�
ĂǀĞƌĂŐĞ�ƋƵĂŶƟƟĞƐ�ďǇ�ƵƐŝŶŐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ǁŝƚŚ�ĂŶĚ�ǁŝƚŚŽƵƚ�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ĂŶĚ�ďǇ�ƚŚĞ�ǀĞƌǇ�ǁĞĂŬ�ǀĂƌŝĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ŐůŽďĂů�
ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ǁŝƚŚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�;ƌĂŶŐŝŶŐ�ĨƌŽŵ�Ϭ͘Ϯ�DĞs�ƚŽ�ϱ�DĞs�ŝŶ�ƚŚĞ�ĐĂƐĞ�ŽĨ�234U(n,f)), knowing that the Z 
ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�ŝŶ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶƐ�ǀŝƐŝďůǇ�ĚĞĐƌĞĂƐĞƐ�ǁŝƚŚ�ŝŶĐƌĞĂƐŝŶŐ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͘�
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R090 Fission fragment deexcitation study by gamma-ray spectrometry with the EXILL 
experiment
DĂƚĞƌŶĂ�d͘ �ϭ͕�ZĂƉĂůĂ�D͘�ϭ͕�>ĞƚŽƵƌŶĞĂƵ��͘�ϭ͕�DĂƌĐŚŝǆ��͘�ϭ͕�>ŝƚĂŝǌĞ�K͘�Ϯ͕�^ĠƌŽƚ�K͘�Ϯ͕�hƌďĂŶ�t͘�ϯ͕��ůĂŶĐ��͘�ϰ͕�
:ĞŶƚƐĐŚĞů�D͘�ϰ͕�<ƂƐƚĞƌ�h͘�ϰ͕�DƵƫ�W͘ �ϰ͕�^ŽůĚŶĞƌ�d͘ �ϰ͕�^ŝŵƉƐŽŶ�'͘�ϱ͕�>ĞŽŶŝ�^͘�ϲ͕��Ğ�&ƌĂŶĐĞ�'͘�ϳ
ϭ�^WŚE͕�/Z&h͕��Z&͕ �����^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ͖�Ϯ�^WZ�͕���Z͕���E͕������ĂĚĂƌĂĐŚĞ͕�^ĂŝŶƚͲWĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�
&ƌĂŶĐĞ͖�ϯ�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƌƐĂǁ͕�tĂƌƐĂǁ͕�WŽůĂŶĚ͖�ϰ�/ŶƐƟƚƵƚ�>ĂƵĞ�>ĂŶŐĞǀŝŶ͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�
ϱ�>W^�͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϲ�/E&E�^ĞǌŝŽŶĞ�Ěŝ�DŝůĂŶŽ͕�DŝůĂŶŽ͕�/ƚĂůǇ͖�ϳ�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ

EƵĐůĞĂƌ�ĮƐƐŝŽŶ�ŝƐ�Ă�ĐŽŵƉůĞǆ�ƉƌŽĐĞƐƐ͕�ƐƟůů�ŶŽƚ�ǇĞƚ�ǁĞůů�ĚĞƐĐƌŝďĞĚ�ďǇ�ŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞůƐ͕�ĂŶĚ�ŝƚƐ�ŵĂŝŶ�ŽďƐĞƌǀĂďůĞƐ�ĂƌĞ�ĚŝĸĐƵůƚ�
ƚŽ�ŵĞĂƐƵƌĞ�ǁŝƚŚ�ĂĐĐƵƌĂĐǇ͘�&ŽůůŽǁŝŶŐ�ƚŚĞ�ĐĂƉƚƵƌĞ�ŽĨ�Ă�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĮƐƐŝŽŶƐ�ŝŶ�ƚǁŽ�ĨƌĂŐŵĞŶƚƐ͘�DŽƐƚ�
ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŝƐ�ƚƌĂŶƐĨĞƌƌĞĚ�ŝŶ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ͕ �ǁŚĞƌĞĂƐ�ƚŚĞ�ŶƵĐůĞŝ�ĂƌĞ�ůĞƚ�ŝŶ�ĨĞǁ�ƚĞŶƐ�ŽĨ�DĞs�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ͘�dŚŝƐ�
ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŝƐ�ƚŚĞŶ�ƌĞůĞĂƐĞĚ͕�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ŝƚ�ǁŝƚŚŝŶ�ůĞƐƐ�ƚŚĂŶ�ƐŽŵĞ�ŶĂŶŽƐĞĐŽŶĚƐ͕�ďǇ�ƚŚĞ�ĞǀĂƉŽƌĂƟŽŶ�ŽĨ�Ă�ĨĞǁ�ŶĞƵƚƌŽŶƐ�
and the emission of -rays in cascade. 
dŽ�ŽǀĞƌĐŽŵĞ�ƚŚĞ� ůŽǁ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞůƐ� ŝŶ� ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ͕�ŶƵĐůĞĂƌ� ƚĞĐŚŶŽůŽŐǇ�ƌĞůŝĞƐ�ŽŶ�
ůŝďƌĂƌŝĞƐ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĂŶĚ�ƐĞŵŝͲĞŵƉŝƌŝĐĂů�ŵŽĚĞůƐ͕�ůŝŬĞ�ƚŚĞ�'�&�ŵŽĚĞů�ĨŽƌ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĞǀĂůƵĂƟŽŶƐ͘�^ƵĐŚ�Ă�ƐƚƌĂƚĞŐǇ�ƌĞƋƵĞƐƚƐ�
ƐǇƐƚĞŵĂƟĐ�ĂŶĚ�ĂĐĐƵƌĂƚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽŶ�ƚŚĞ�ĨĞǁ�ƉŽƐƐŝďůĞ�ŽďƐĞƌǀĂďůĞƐ͘�,ĞƌĞ�ǁĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ĂĚǀĂŶƚĂŐĞƐ�ŽĨ�ƐƚƵĚǇ-
ŝŶŐ�ǇŝĞůĚƐ�ŽĨ�ĨƌĂŐŵĞŶƚ�ĐŽƌƌĞůĂƚĞĚ�ƉĂŝƌƐ�ĂŶĚ�ƚŚĞŝƌ�ĚĞͲĞǆĐŝƚĂƟŽŶƐ�ƵƐŝŶŐ�ĂŶ�ĂƌƌĂǇ�ŽĨ�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�ͲƌĂǇ�ĚĞƚĞĐƚŽƌƐ�ĚŝƌĞĐƚůǇ�ƉůĂĐĞĚ�
ĂƌŽƵŶĚ�ĂŶ�ĂĐƟŶŝĚĞ�ƚĂƌŐĞƚ�ŝƌƌĂĚŝĂƚĞĚ�ďǇ�Ă�ƚŚĞƌŵĂů�Žƌ�ĐŽůĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ͘�^ƵĐŚ�Ă�ƐĞƚƵƉ�ǁĂƐ�ŝŶƐƚĂůůĞĚ�Ăƚ�/>>�ŝŶ�ϮϬϭϮ�ĂŶĚ�ϮϬϭϯ�
(EXILL) and campaigns were performed with ϮϯϱU and 241WƵ�ƚĂƌŐĞƚƐ͘�dŚŝƐ�ƐƚƵĚǇ�ŝƐ�ůĂƌŐĞůǇ�ŵŽƟǀĂƚĞĚ�ďǇ�ƚŚĞ�ĨƵƚƵƌĞ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�Ă�
ƉĞƌŵĂŶĞŶƚ�ͲƌĂǇ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇ�Ăƚ�ƚŚĞ�/>>͕�ǁŚŝĐŚ�ǁŝůů�ďĞ�ĐŽƵƉůĞĚ�ƚŽ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĚĞƚĞĐƚŽƌƐ�ŝŶ�Ă�ĮƌƐƚ�ĐŽŶƐƚƌƵĐƟŽŶ�ƉŚĂƐĞ�ĂŶĚ�Ă�
fragment separator in a second phase (FIPPS). 
�Ŷ�ŝŵƉŽƌƚĂŶƚ�ŽƵƚĐŽŵĞ�ŽĨ��y/>>�ĚĂƚĂ�ŝƐ�ƚŚĞ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�ƚŚĞ�ͲƌĂǇ�ĐĂƐĐĂĚĞ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�ďŽƚŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ǁŝƚŚ�ĂŶ�ƵŶĂŵ-
ďŝŐƵŽƵƐ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ͘�dŚĞ�ĐĂƐĐĂĚĞ� ŝƐ�ĚŝƌĞĐƚůǇ� ůŝŶŬĞĚ�ǁŝƚŚ�ƚŚĞ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ĂŌĞƌ�
ƐĐŝƐƐŝŽŶ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ůĞƐƐ�ƉƌĞĐŝƐĞ�ĂŶĚ�ůĞƐƐ�ƵŶĚĞƌƐƚŽŽĚ�ƉƌŽƉĞƌƟĞƐ͘�tŝƚŚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ�ƐŝŵƵůĂƟŽŶ�ĐŽĚĞƐ�ĨŽƌ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ĞǀĂƉŽƌĂƟŽŶ�ĂŶĚ�ƚŚĞ�ͲƌĂǇ�ĐĂƐĐĂĚĞ�ůŝŬĞ�&/&Z�>/E�Žƌ�<�tW/�͕�ƐǇƐƚĞŵĂƟĐ�ƐƚƵĚŝĞƐ�ĂŶĚ�ĐŽŵƉĂƌŝƐŽŶƐ�ǁŝƚŚ�ƚŚĞ�ůĂƌŐĞ�ĂŵŽƵŶƚ�
ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ĚŽƵďůĞ�ĂŶĚ�ƚƌŝƉůĞ�ŐĂŵŵĂͲƌĂǇ�ĐŽŝŶĐŝĚĞŶĐĞ�ĂŶĂůǇƐŝƐ�ďĞĐŽŵĞ�ƉŽƐƐŝďůĞ͘�WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŽŶ�
ƚŚĞ�ŐĂŵŵĂʹƌĂǇ�ĐĂƐĐĂĚĞƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞ�ǁĞůů�ƉƌŽĚƵĐĞĚ�<ƌ�ĂŶĚ��Ă�ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�ĐŽŵƉĂƌŝƐŽŶƐ�ǁŝƚŚ�&/&Z�>/E�ƐŝŵƵůĂƟŽŶƐ�ǁŝůů�
be presented.

R091 Monte Carlo simulation of gamma and fission transfer reactions using extended 
R-matrix theory: application to U-237* system
�ŽƵůĂŶĚ�K,͘
CEA/DER/SPRC/LEPh, Saint-Paul-lez-Durance, France

dŚĞ� ŝĚĞĂ� ƚŽ� ƐƵƉƉůĞŵĞŶƚ� ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ� ĮƐƐŝŽŶ� ĐƌŽƐƐͲƐĞĐƟŽŶ� ĚĂƚĂďĂƐĞ� ǁŝƚŚ� ƉĂƌƟĐůĞͲƚƌĂŶƐĨĞƌͲŝŶĚƵĐĞĚ� ƌĞĂĐƟŽŶƐ� ŚĂƐ� ďĞĞŶ�
ƌĂŝƐĞĚ�Ă�ůŽŶŐ�ƟŵĞ�ĂŐŽ͘��ŶĂůǇƟĐĂů�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞĚ�ĚŝƌĞĐƚͲƌĞĂĐƟŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�
ƵŶĚĞƌ�ƐĞǀĞƌĂů�ƐŝŵƉůŝĮĐĂƟŽŶƐ�ĨƌŽŵ�ǁŚŝĐŚ�ŝƐ�ƐƚĂƚĞĚ�ƚŚĞ�tĞŝƐƐŬŽƉĨͲ�ǁŝŶŐ�;t�Ϳ�ĨƌĂŵĞ�ŽĨ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƚŚĞŽƌǇ͘�DĂũŽƌ�ůŝŵŝƚĂ-
ƟŽŶƐ�ŝŶ�ƐƵƌƌŽŐĂƚĞ�ĚĂƚĂ�ĐŽŶǀĞƌƐŝŽŶ�ǁĞƌĞ�ƉƌŽŵƉƚůǇ�ŶŽƟĐĞĚ�ǁŝƚŚ�ƚŚĞ�ĚŝĸĐƵůƚǇ�ƚŽ�ĞƐƟŵĂƚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĨŽƌŵĂƟŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ͕�ƉŽƐƐŝďůĞ�ĚŝīĞƌĞŶĐĞƐ�ŽĨ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ĚŝƐƚƌŝďƵƟŽŶ�ďĞƚǁĞĞŶ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĂŶĚ�ĚŝƌĞĐƚ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĂƐƐƵŵƉ-
ƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƚǇ�ƐƉŝŶͲƉĂƌŝƚǇ�ŝŶĚĞƉĞŶĚĞŶĐĞ͘�ZĞĨĞƌƌŝŶŐ�ƚŽ�ƚŚĞ�t��ĨƌĂŵĞ�ǁĂƐ�ũƵƐƟĮĞĚ�ŝŶ�ƚŚĞ�ƐĞǀĞŶƟĞƐ�ďĞĐĂƵƐĞ�ŽĨ�
ĐŽŵƉƵƚĞƌ�ƌĞƐƚƌŝĐƟŽŶƐ͕�ůĂĐŬ�ŽĨ�ƉƌĞĐŝƐĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ�ĂĐƌŽƐƐ�ĚĞĨŽƌŵĂƟŽŶ�ĂŶĚ�ĚŝĸĐƵůƟĞƐ�ĨŽƌ�ĂĐŚŝĞǀŝŶŐ�
ĐŽŶĮĚĞŶƚ�ŽƉƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ŽǀĞƌ�Ă� ůĂƌŐĞ�ƌĂŶŐĞ�ŽĨ�ŶƵĐůŝĚĞƐ͘�EŽǁĂĚĂǇƐ�ƚŚĞ�ďƵůŬ�ŽĨ�ƚŚŽƐĞ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ�ĐĂŶ�ďĞ�ůĞŌ�
ĂƐŝĚĞ�ĞǀĞŶ�ŝĨ�ĚŝĸĐƵůƟĞƐ�ƌĞŵĂŝŶ͘���ƌĞĐĞŶƚ�RͲŵĂƚƌŝǆ�ĂŶĂůǇƐŝƐ�΀WZ�͘ϴϴ͘ϬϱϰϲϭϮ�;ϮϬϭϯͿ΁�ŽĨ�ůŽǁͲĞŶĞƌŐǇ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ŽǀĞƌ�ƚŚĞ�ǁŚŽůĞ�WƵ�ŝƐŽƚŽƉĞ�ĨĂŵŝůǇ�ŚĂƐ�ĞŶůŝŐŚƚĞŶĞĚ�ƚŚĞ�ĂĐƚƵĂů�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ĐĂƌƌǇ�ĞǆƚĞŶĚĞĚ�RͲŵĂƚƌŝǆ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ĐĂů-
ĐƵůĂƟŽŶƐ�ĂĐĐƵƌĂƚĞ�ĞŶŽƵŐŚ�ƚŽ�ŵĂŬĞ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ĨĂŵŝůǇ�ŝƐŽƚŽƉĞƐ�ĨŽƌ�ǁŚŝĐŚ�ŶŽ�ŶĞƵƚƌŽŶ�
ƐƉĞĐƚƌŽƐĐŽƉǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĞǆŝƐƚ͘�dŚŝƐ�ĐŽŶĨĞƌĞŶĐĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ŝƐ�ǁŝůůŝŶŐ�ƚŽ�ƐŚŽǁ�ŚŽǁ�ǁĞůů�ĞǆƚĞŶĚĞĚ�RͲŵĂƚƌŝǆ�ĮƚƐ�ůŽǁ�ŶƵĐůĞĂƌ�
ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�;ĨƌŽŵ�ϰ�ƚŽ�^nнϮ�MeVͿ�ĮƐƐŝŽŶ�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƟĞƐ�ǁŝƚŚŽƵƚ�ƌĞĨĞƌƌŝŶŐ�ƚŽ�t�͘�&ŝƐƐŝŽŶ�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƚǇ�ĂŶĂůǇƐĞƐ�
ǁĞƌĞ�ĞƐƐĞŶƟĂů�ŝŶ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ƐƵďͲƚŚƌĞƐŚŽůĚ�ĚŽƵďůĞ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ŚĞŝŐŚƚƐ�ĨŽƌ�ĮƐƐŝůĞ�ƚĂƌŐĞƚ�ŝƐŽƚŽƉĞƐ�ŽĨ�ƚŚĞ�WƵ�
ĨĂŵŝůǇ͘�dŚĞ�ƐĞĐŽŶĚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ǁŝůů�ŝŶĚĞĞĚ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�hͲϮϯϳΎ�ƐǇƐƚĞŵ�ĨŽƌ�ǁŚŝĐŚ�ŚŝŐŚͲƋƵĂůŝƚǇ�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƟĞƐ�
ŚĂǀĞ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ŵĞĂƐƵƌĞĚ�;�K/͗�ϭϬ͘ϭϬϱϭͬĞƉũĐŽŶĨͬϯϰϮϬϭϬϬϯͿ͕�ŽīĞƌŝŶŐ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ǀĂůŝĚĂƚĞ�ŽƵƌ�ŵŽĚĞů�ĂŐĂŝŶƐƚ�ƐŝŵƵů-
ƚĂŶĞŽƵƐůǇ�ĮƐƐŝŽŶ�ĂŶĚ�ŐĂŵŵĂ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƟĞƐ͘�dŚĞ�ĮŶĂů�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ŽƉĞŶƐ�Ă�ŶĞǁ�ĞƌĂ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŚĞĂǀǇ�ŝƐŽƚŽƉĞƐ�ŽŶ�ƚŚĞ�ŐƌŽƵŶĚ�ŽĨ�ĐŽŵďŝŶĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂŶĚ�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƚǇ�ĚĂƚĂďĂƐĞƐ͘���



114

Abstracts

R092 Studies on fission with Aladin: precise measurement of 236U isotopic yields in inverse 
kinematics
'ƌĞŶƚĞ�>͘�ϭ͕�dĂŝĞď�:͘�ϭ͕��ŚĂƟůůŽŶ��͘�ϭ͕�DĂƌƟŶ�: Ͳ͘&͘ �ϭ͕�WĞůůĞƌĞĂƵ��͘�ϭ͕��ŽƵƚŽƵǆ�'͘�ϭ͕�'ŽƌďŝŶĞƚ�d͘ �ϭ͕��ĠůŝĞƌ�'͘�ϭ�͕�
>ĂƵƌĞŶƚ��͘�ϭ�͕��ůǀĂƌĞǌͲWŽů�,͘�ϲ�͕��ǇǇĂĚ�z͘ �ϲ�͕��ĞŶůůŝƵƌĞ�:͘�ϲ�͕��ĂĂŵĂŶŽ�D͘�ϲ�͕���ƵĚŽƵŝŶ�>͘�Ϯ͕��ĂƐĂƌĞũŽƐ��͘�ϱ�͕��ŽƌƟŶĂͲ
'ŝů��͘�ϲ�͕�&ĂƌŐĞƚ�&͘ �ϴ͕�&ĞƌŶĂŶĚĞǌͲ�ŽŵŝŶŐƵĞǌ��͘�ϲ͕�,ĞŝŶǌ��͘�ϳ͕�:ƵƌĂĚŽ��͘�ϯ͕��<ĞůŝĐͲ,Ğŝů��͘�ϰ�͕��<Ƶƌǌ�E͘�ϰ�͕�>ŝŶĚďĞƌŐ�^͘�
ϳ�͕�>ƂŚĞƌ��͘�ϰ�͕��EŽĐŝĨŽƌŽ��͘�ϰ�͕�WĂƌĂĚĞůĂ��͘�ϲ͕�WŝĞƚƌŝ�^͘�ϰ�͕��ZĂŵŽƐ��͘�ϲ�͕�ZŽĚƌŝŐƵĞǌͲ^ĂŶĐŚĞǌ�: Ͳ͘>͘�ϲ�͕�ZŽĚƌŝŐƵĞǌͲdĂũĞƐ�
�͘�ϴ͕�ZŽƐƐŝ��͘�ϰ�͕�^ĐŚŵŝĚƚ�< Ͳ͘,͘�ϰ͕�^ŝŵŽŶ�,͘�ϰ�͕�dĂƐƐĂŶͲ'Žƚ�>͘�Ϯ�͕�dƂƌŶƋǀŝƐƚ�,͘�ϰ�͕�sĂƌŐĂƐ�:͘�ϲ�͕�sŽƐƐ��͘�ϰ͕�tĞŝĐŬ�,͘�ϰ͕�
Yan Y. 2
ϭ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ�/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ�Ě͛KƌƐĂǇ͕ �hŶŝǀĞƌƐŝƚĠ�WĂƌŝƐͲ^ƵĚ͕��EZ^͕�KƌƐĂǇ͕ �
&ƌĂŶĐĞ͖�ϯ��EZ^͕���E�'͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ͖�ϰ�'^/͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ͖�ϱ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�sŝŐŽ͕�sŝŐŽ͕�^ƉĂŝŶ͖�ϲ��Ɖƚ͘�
ŽĨ�WĂƌƟĐůĞ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ͖�ϳ��ŚĂůŵĞƌƐ�hŶŝǀĞƌƐŝƚǇ�
ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �'ŽƚŚĞŶďƵƌŐ͕�^ǁĞĚĞŶ͖�ϴ��EZ^͕�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ

dŚĞ�^K&/��;^ƚƵĚŝĞƐ�KŶ�&ŝƐƐŝŽŶ�ǁŝƚŚ��ůĂĚŝŶͿ�ĞǆƉĞƌŝŵĞŶƚ�ŝƐ�Ă�ŶŽǀĞů�ƚĞĐŚŶŝƋƵĞ�ĨŽƌ�ĮƐƐŝŽŶ�ƐƚƵĚŝĞƐ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƚ-
ŝĐƐ�ĂƉƉƌŽĂĐŚ�Ăƚ�ƌĞůĂƟǀŝƐƟĐ�ĞŶĞƌŐŝĞƐ͘�&ŽůůŽǁŝŶŐ�ƉŝŽŶĞĞƌŝŶŐ�ǁŽƌŬ�ŝŶ�ƚŚĞ�ŶŝŶĞƟĞƐ͕�ƚŚĞ�^K&/��ĐŽůůĂďŽƌĂƟŽŶ�ŚĂƐ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�ďƵŝůƚ�
ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚͲƵƉ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƚŚĞ�ƐŝŵƵůƚĂŶĞŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŝƐŽƚŽƉŝĐ�ǇŝĞůĚƐ͕�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ƚŽƚĂů�ƉƌŽŵƉƚ�
ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƟĞƐ͕�ďǇ�ĨƵůůǇ�ŝĚĞŶƟĨǇŝŶŐ�ďŽƚŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŝŶ�ĐŽŝŶĐŝĚĞŶĐĞ͕�ĨŽƌ�ƚŚĞ�ǀĞƌǇ�ĮƌƐƚ�ƟŵĞ͘�dŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ͕�ƉĞƌ-
ĨŽƌŵĞĚ�Ăƚ�'^/͕�ƉĞƌŵŝƚƐ�ƚŽ�ƐƚƵĚǇ�ůŽǁͲĞŶĞƌŐǇ�ĮƐƐŝŽŶ�ŽĨ�Ă�ǁŝĚĞ�ǀĂƌŝĞƚǇ�ŽĨ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ͕�ĂŶĚ�ƚŽ�ƌĞĂĐŚ�ƵŶƉƌĞĐĞĚĞŶƚĞĚ�ƵŶĐĞƌ-
ƚĂŝŶƚǇ�ŽŶ�ƚŚĞ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͕�ƚŚƵƐ�ƉƌŽǀŝĚŝŶŐ�ǀĞƌǇ�ŐŽŽĚ�ƋƵĂůŝƚǇ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶƐ͘�
�� ĮƌƐƚ� ĞǆƉĞƌŝŵĞŶƚ͕� ƉĞƌĨŽƌŵĞĚ� ŝŶ� ϮϬϭϮ͕� ƐƵĐĐĞƐƐĨƵůůǇ�ŵĞĂƐƵƌĞĚ͕� ĂŵŽŶŐ�ŽƚŚĞƌƐ͕� ĮƐƐŝŽŶ� ǇŝĞůĚƐ� ŽĨ� Ϯϯϰ͕Ϯϯϱ͕ϮϯϴU. In 2014 a second 
ŵĞĂƐƵƌĞŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ĂŶ�ƵƉŐƌĂĚĞĚ�ƐĞƚͲƵƉ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�ŚŝŐŚ�ƐƚĂƟƐƟĐƐ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ůŽǁͲĞŶĞƌŐǇ�ĮƐƐŝŽŶ�ŽĨ�236U, 
Ă�ƌĞĂĐƟŽŶ�ŽĨ�ŐƌĞĂƚ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵŵƵŶŝƚǇ͕ �ďƵƚ�ĨŽƌ�ǁŚŝĐŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽŶ�ĞǀĂůƵĂƚĞĚ�ŝƐŽƚŽƉŝĐ�ǇŝĞůĚƐ�ƌĞŵĂŝŶ�
ŵĂŝŶůǇ�ĂďŽǀĞ�ϯϬй͘
ZĞƐƵůƚƐ�ĨƌŽŵ�ƚŚŝƐ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͕�ŝŶĐůƵĚŝŶŐ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�ǇŝĞůĚƐ�ĂƐ�ǁĞůů�ĂƐ�ŝƐŽƚŽƉŝĐ�ǇŝĞůĚƐ�ĂŶĚ�ƚŽƚĂů�ŶĞƵ-
ƚƌŽŶ�ŵƵůƟƉůŝĐŝƟĞƐ͘

R093  Measurement of the 240pu(n,f) cross-section at the cern n_TOF facility: first results 
from experimental area ii (ear-2)
^ƚĂŵĂƚŽƉŽƵůŽƐ��͘ϭ͕�dƐŝŶŐĂŶŝƐ��͘�Ϯ͕��ŽůŽŶŶĂ�E͘�ϯ͕�sůĂƐƚŽƵ�Z͘�ϭ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϰ͕�WůŽŵƉĞŶ��͘�ϰ͕�,ĞǇƐĞ�:͘�ϰ͕�
<ŽŬŬŽƌŝƐ�D͘�ϭ͕��ĂƌďĂŐĂůůŽ�D͘�ϯ͕��ĂůǀŝĂŶŝ�D͘�Ϯ͕��ĞƌƚŚŽƵŵŝĞƵǆ��͘�ϱ͕��ŚŝĂǀĞƌŝ��͘�Ϯ�ĂŶĚ�ƚŚĞ�ŶͺdK&�ĐŽůůĂďŽƌĂƟŽŶ�ϲ
ϭ��ĞƉ͘�ŽĨ�WŚǇƐŝĐƐ͕�EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕��ƚŚĞŶƐ͕�'ƌĞĞĐĞ͖�Ϯ��ƵƌŽƉĞĂŶ�KƌŐĂŶŝƐĂƟŽŶ�ĨŽƌ�
EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;��ZEͿ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ͖�ϯ�/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝĐĂ�EƵĐůĞĂƌĞ͕��Ăƌŝ͕�/ƚĂůǇ͖�ϰ��ƵƌŽƉĞĂŶ�
�ŽŵŵŝƐƐŝŽŶ�:Z�͕�/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϱ��ŽŵŵŝƐƐĂƌŝĂƚ�Ă�ů͛��ŶĞƌŐŝĞ��ƚŽŵŝƋƵĞ�;���Ϳ�^ĂĐůĂǇ�Ͳ�/ƌĨƵ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�
France; 6 www.cern.ch/ntof

dŚĞ�ĂĐĐƵƌĂƚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŽĨ�ĂĐƟŶŝĚĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŝƐŽƚŽƉĞƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�
ĨƵĞů�ĐǇĐůĞ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ͕�ƐƵĐŚ�ĂƐ�'ĞŶĞƌĂƟŽŶͲ/s�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͘�dŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĚĂƚĂ�ĐĂŶ�ĂůƐŽ�ƉƌŽǀŝĚĞ�ĨĞĞĚďĂĐŬ�ĨŽƌ�ƚŚĞ�ĂĚũƵƐƚŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ͕�ƌĞƐƵůƟŶŐ�ŝŶ�
ĨƵƌƚŚĞƌ�ĚĞǀĞůŽƉŵĞŶƚƐ�ŽĨ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ŵŽĚĞůƐ͘
In the present work, the 240WƵ;Ŷ͕ĨͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�Ăƚ���ZE Ɛ͛�ŶͺdK&�ĨĂĐŝůŝƚǇ�ŽǀĞƌ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͕�
ĨƌŽŵ�Ă�ĨĞǁ�ŵĞs�ƚŽ�ƐĞǀĞƌĂů�DĞs͕�ƵƐŝŶŐ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ�ĂŶĚ�Ă�ƐĞƚͲƵƉ�ďĂƐĞĚ�ŽŶ�DŝĐƌŽDĞŐĂƐ�ĚĞƚĞĐƚŽƌƐ͘�dŚŝƐ�ŵĞĂƐƵƌĞ-
ŵĞŶƚ�ǁĂƐ�ƚŚĞ�ĮƌƐƚ�ĞǆƉĞƌŝŵĞŶƚ�ƚŽ�ďĞ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ŶͺdK& Ɛ͛�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�;��ZͲϮͿ͕�ǁŚŝĐŚ�ŽīĞƌƐ�Ă�ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�
ŶĞƵƚƌŽŶ�ŇƵǆ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ͘
WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽĐĞĚƵƌĞ͕�ŝŶĐůƵĚŝŶŐ�Ă�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ͕ �ƚŚĞ�ƐĂŵƉůĞ�ŵŽƵŶƟŶŐ͕�ƚŚĞ�ƌĞĂĚͲ
out process and the data handling and analysis, are presented.
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I094 Criticality data testing of collaborative international evaluated library organization 
evaluated nuclear data files
Kahler AC.
dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

dŚĞ��ŽůůĂďŽƌĂƟǀĞ�/ŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƚĞĚ�>ŝďƌĂƌǇ�KƌŐĂŶŝǌĂƟŽŶ�;�/�>KͿ�WŝůŽƚ�WƌŽũĞĐƚ�ŝƐ�Ă�tŽƌŬŝŶŐ�WĂƌƚǇ�ĨŽƌ��ǀĂůƵĂƟŽŶ��ŽŽƉĞƌĂ-
ƟŽŶ�;tW��Ϳ�^ƵďͲ'ƌŽƵƉ�ǁŚŽƐĞ�ŐŽĂů�ŝƐ�ƚŽ�ĚĞǀĞůŽƉ�ŶĞǁ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�ĨŽƌ�1H, 16O, ϱϲFe, Ϯϯϱ͕ϮϯϴU and 239Pu that repre-
ƐĞŶƚ�Ă�ĨƵŶĚĂŵĞŶƚĂů�ŝŵƉƌŽǀĞŵĞŶƚ�ŽǀĞƌ�ƚŚŽƐĞ�ĂǀĂŝůĂďůĞ�ŝŶ�ĞǆŝƐƟŶŐ�ƌĞŐŝŽŶĂů�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�;Ğ͘Ő͕͘��E�&ͬ�͕�:�&&͕ �
JENDL).
�ĂŶĚŝĚĂƚĞ��/�>K�ĮůĞƐ�ǁĞƌĞ�ĚŽǁŶůŽĂĚĞĚ�ĨƌŽŵ�ŚƩƉƐ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘ŽƌŐͬ�/�>Kͬ�ĂŶĚ�ǁĞƌĞ�ƉƌŽĐĞƐƐĞĚ�ǁŝƚŚ�E:KzϮϬϭϮ�ƚŽ�ƉƌŽĚƵĐĞ�
D�EW�͞���͟�ĮůĞƐ͘���ŝŐĞŶǀĂůƵĞƐ�ĨƌŽŵ�D�EW�ŵŽĚĞůƐ�ĨŽƌ�Ă�ƐƵŝƚĞ�ŽĨ�/ŶƚĞƌŶĂƟŽŶĂů��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ��ĞŶĐŚŵĂƌŬ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�
;/�^��WͿ�ďĞŶĐŚŵĂƌŬƐ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ͘��tĞ�ĂƐƐĞƐƐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ĐĂŶĚŝĚĂƚĞ��/�>K�ĮůĞƐ�ďǇ�ůŽŽŬŝŶŐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�;Žƌ�ĂďƐĞŶĐĞͿ�
of biases and trends in calculated eigenvalues versus various benchmark parameters.  In the simplest case we perform a linear 
regression analysis of kĞī��ͬ��ǀĞƌƐƵƐ�Ă�ƐƉĞĐŝĮĐ�ƉĂƌĂŵĞƚĞƌ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞĐƚĂƟŽŶ�ƚŚĂƚ�ƚŚĞ�ŝŶƚĞƌĐĞƉƚ�ƚĞƌŵ�ǁŝůů�ďĞ�ƵŶŝƚǇ�ĂŶĚ�ƚŚĞ�ƐůŽƉĞ�
ƚĞƌŵ�ǁŝůů�ďĞ�ǌĞƌŽ�;ƚŽ�ǁŝƚŚŝŶ�ƐƚĂƟƐƟĐĂů�ϵϱй�ĐŽŶĮĚĞŶĐĞ�ŝŶƚĞƌǀĂůƐͿ͘���ĞǀŝĂƟŽŶ�ĨƌŽŵ�ĞŝƚŚĞƌ�ĐŽŶĚŝƟŽŶ�ŝŶĚŝĐĂƚĞƐ�Ă�ĚĞĮĐŝĞŶĐǇ�ŝŶ�ƚŚĞ�
underlying nuclear data (most likely) or in the underlying MCNP models (also possible but unlikely when the test suite includes 
benchmarks from various laboratories worldwide).
�ĂƚĞŐŽƌŝĞƐ�ŽĨ�/�^��W�ďĞŶĐŚŵĂƌŬƐ�ƚĞƐƚĞĚ�ŝŶĐůƵĚĞ�;ŝͿ�ďĂƌĞ͕�ƵŶŵŽĚĞƌĂƚĞĚ�,�h�ĂŶĚ�WƵ�;ŝ͘Ğ͕͘�>�E>͛ Ɛ�'ŽĚŝǀĂ�ĂŶĚ�:ĞǌĞďĞůͿ�ĂƐƐĞŵďůŝĞƐ͖�
;ŝŝͿ�ƵŶŵŽĚĞƌĂƚĞĚ�ďƵƚ�ƌĞŇĞĐƚĞĚ�ƵƌĂŶŝƵŵ�ĂŶĚ�WƵ�;ŝ͘Ğ͕͘�>�E>�&ůĂƩŽƉ�ĂŶĚ��ŝŐͲϭϬͿ�ĂƐƐĞŵďůŝĞƐ͖�;ŝŝŝͿ�,�h�ƚŚĞƌŵĂů�ƐŽůƵƟŽŶ�ĂƐƐĞŵďůŝĞƐ͖�
;ŝǀͿ�WƵ�ƚŚĞƌŵĂů�ƐŽůƵƟŽŶ�ĂƐƐĞŵďůŝĞƐ͖�;ǀͿ�>�h�ůĂƫĐĞ�ĂƐƐĞŵďůŝĞƐ�ǁŝƚŚ�ǀĂƌǇŝŶŐ�,ͬh�;ŝ͘Ğ͕͘�ǀĂƌǇŝŶŐ�ƌŽĚ�ƉŝƚĐŚͿ͕�ĂŶĚ�;ǀŝͿ�ĐƌŝƟĐĂů�ďĞŶĐŚ-
mark assemblies with deplh�Žƌ�ƐƚĞĞů�;ŝ͘Ğ͕͘�ƉƌŝŵĂƌŝůǇ�ŝƌŽŶͿ�ƌĞŇĞĐƚŽƌƐ͘���ŽŵƉĂƌŝƐŽŶ�ŽĨ�ĐĂůĐƵůĂƚĞĚ�ĞŝŐĞŶǀĂůƵĞƐ�ĨƌŽŵ�ƚŚĞ��/�>K�ĮůĞƐ�
ǀĞƌƐƵƐ�ƚŚŽƐĞ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ��E�&ͬ�Ͳs//͘ϭ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐƵŐŐĞƐƚ�ŝŵƉƌŽǀĞĚ�ĐƌŝƟĐĂůŝƚǇ�ƉƌĞĚŝĐƟŽŶƐ�ĂƌĞ�ŽŌĞŶ�ŽďƚĂŝŶĞĚ�ďƵƚ�ĂĚĚŝƟŽŶĂů�
ǁŽƌŬ�ŝŶ�ŶĞĞĚĞĚ͘��&Žƌ�ĞǆĂŵƉůĞ͕�ƚŚĞ�ƚĞŶĚĞŶĐǇ�ƚŽǁĂƌĚ�ƐŽŌĞƌ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�;ƉĨŶƐͿ�ŝŶ�ƚŚĞ�ŶĞǁ�ĂĐƟŶŝĚĞ�ĮůĞƐ�ŚĂƐ�
Ă�ůĂƌŐĞ�ŝŵƉĂĐƚ�ŽŶ�ĐĂůĐƵůĂƚĞĚ�ƚŚĞƌŵĂů�ƐŽůƵƟŽŶ�ĂƐƐĞŵďůǇ�ƌĞĂĐƟǀŝƚǇ͘���ĂůĐƵůĂƚĞĚ�ĞŝŐĞŶǀĂůƵĞƐ�ĨŽƌ�ƚŚĞƐĞ�ĂƐƐĞŵďůŝĞƐ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�
ƋƵŝƚĞ�ĂĐĐƵƌĂƚĞ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘���Ɛ�ƐƵĐŚ�ƚŚĞƐĞ�ƉĨŶƐ�ƌĞǀŝƐŝŽŶƐ�ŵĂǇ�ďĞ�ĞůŝŵŝŶĂƟŶŐ�ƉĂƌƚ�ŽĨ�Ă�ĐŽŵƉĞŶƐĂƟŶŐ�ĞƌƌŽƌ�ǁŚŝůĞ�
ƚŚĞ�ƌĞŵĂŝŶŝŶŐ�ĞƌƌŽƌ�ŝƐ�ǇĞƚ�ƚŽ�ďĞ�ŝĚĞŶƟĮĞĚ͘

R095 Neutron cross sections for carbon and oxygen from new R-matrix analyses of the 
13,14C and 17O systems
Hale GM., Paris MW.
'ƌŽƵƉ�dͲϮ͕�dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h͘^͘�͘

We report the latest results from RͲŵĂƚƌŝǆ�ĂŶĂůǇƐĞƐ�ŽĨ�ƌĞĂĐƟŽŶƐ�ŝŶ�ƚŚĞ�13,14C and 17O systems that are of interest in reactor ap-
ƉůŝĐĂƟŽŶƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ͘��dŚĞƐĞ�ǁĞƌĞ�ĚŽŶĞ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽǀŝĚĞ�ƐĞƉĂƌĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ�;12,13C) 
ŽĨ�ŶĂƚƵƌĂů�ĐĂƌďŽŶ͕�ĂŶĚ�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ŝŵƉƌŽǀĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�16K�ƚŽ�ƚŚĞ��/�>K�ƉƌŽũĞĐƚ͘� �dŚĞ�13C system analysis included 
ƌĞĂĐƟŽŶƐ�ĂŵŽŶŐ�ƚŚĞ�ĐŚĂŶŶĞůƐ�nн12C, nн12�Ύ͕�ĂŶĚ�௩н13C, while the 14C system analysis included only nн13��ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ͘��dŚĞ�
17K�ƐǇƐƚĞŵ�ĂŶĂůǇƐŝƐ�ŝŶĐůƵĚĞĚ�ƌĞĂĐƟŽŶƐ�ĂŵŽŶŐ�ƚŚĞ�ĐŚĂŶŶĞůƐ�nн16O, ௧н13C, and ௩н17K͘��WĂƌƟĐƵůĂƌ�ĂƩĞŶƟŽŶ�ǁĂƐ�ƉĂŝĚ�ƚŽ�ƚŚĞ�ĚĂƚĂ�
ŝŶ�ƚŚĞ�ƐƚĂŶĚĂƌĚƐ�ƌĞŐŝŽŶ�;ф�ΕϮ�DĞsͿ�ĨŽƌ�ƚŚĞ�ĐĂƌďŽŶ�ŝƐŽƚŽƉĞƐ͕�ĂŶĚ�ƚŽ�ƚŚĞ�ůŽǁͲĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ĨŽƌ�nн16O.  However, the analyses 
ĞǆƚĞŶĚ�ƚŽ�ƐĞǀĞƌĂů�DĞs�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĨŽƌ�Ăůů�ƚŚĞ�ƐǇƐƚĞŵƐ͘��dŚĞ�ƚǇƉĞƐ�ŽĨ�ĚĂƚĂ�ƵƐĞĚ�ĂƌĞ�ŵŽƐƚůǇ�ĚŝīĞƌĞŶƟĂů�ĂŶĚ�ŝŶƚĞŐƌĂƚĞĚ�;ƚŽƚĂůͿ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ďƵƚ�ƐŽŵĞ�ĂŶĂůǇǌŝŶŐͲƉŽǁĞƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ĂůƐŽ�ŝŶĐůƵĚĞĚ͘��dŚĞ�ĮƚƐ�ƚŽ�ƚŚĞ�ĚĂƚĂ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ƋƵŝƚĞ�ŐŽŽĚ͕�ĂŶĚ�
ŚĂǀĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͗��dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�12,13C give results for natural carbon that are very close to the previous 
ĞǀĂůƵĂƟŽŶ�ďǇ�&Ƶ�et al.�ŝŶ�ƚŚĞ�ƐƚĂŶĚĂƌĚƐ�ƌĂŶŐĞ͘���ďŽǀĞ�Ϯ�DĞs͕�ƚŚĞ�ĚĞǀŝĂƟŽŶƐ�ďĞĐŽŵĞ�ůĂƌŐĞƌ͕ �ĞƐƉĞĐŝĂůůǇ�ŶĞĂƌ�ƚŚĞ�ŶĂƌƌŽǁ�ƌĞƐŽ-
ŶĂŶĐĞƐ͘��dŚĞ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�16K�ŝƐ�Ăƚ�ƚŚĞ�ƵƉƉĞƌ�ĞŶĚ�ŽĨ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ƌĞĐŽŵŵĞŶĚĞĚ�ǀĂůƵĞƐ͕�ŝŶ�ĞǆĐĞůůĞŶƚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�
a high-precision measurement by Schneider.  At higher energies, the 17K�ĂŶĂůǇƐŝƐ�ĨŽůůŽǁƐ�ŝŶ�ŐƌĞĂƚ�ĚĞƚĂŝů�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�KŚŬƵďŽ͕�:ŽŚŶƐŽŶ͕�&ŽǁůĞƌ͕ �ĂŶĚ��ŝĞƌũĂĐŬƐ�ǁŝƚŚ�ƌĞĂƐŽŶĂďůĞ�ƌĞͲŶŽƌŵĂůŝǌĂƟŽŶƐ͘� � /ƚ�ĂůƐŽ�ĂŐƌĞĞƐ�ƋƵŝƚĞ�ǁĞůů�ǁŝƚŚ�

the 13C(௧,n)16K�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ��Ăŝƌ�ĂŶĚ�,ĂĂƐ�Ăƚ�ƌŽƵŐŚůǇ�ƚŚĞŝƌ�ŽƌŝŐŝŶĂů�ŶŽƌŵĂůŝǌĂƟŽŶ�ƐĐĂůĞ͕�Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�
unitarity imposed by an RͲŵĂƚƌŝǆ�ĚĞƐĐƌŝƉƟŽŶ͘��tĞ�ǁŝůů�ĚŝƐĐƵƐƐ�ŚŽǁ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ĚŝīĞƌ�ĨƌŽŵ�ƚŚŽƐĞ�ŽĨ�ŽƚŚĞƌ�ĂŶĂůǇƐĞƐ͕�ĂŶĚ�ǁŚĂƚ�
ƚŚĞ�ŝŵƉůŝĐĂƟŽŶƐ�ĂƌĞ�ĨŽƌ�ǀĂƌŝŽƵƐ�ĂƉƉůŝĐĂƟŽŶƐ͕�ŝŶĐůƵĚŝŶŐ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ͘
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R096 Status of CIELO evaluation for iron
,ĞƌŵĂŶ�D͘�ϭ͕�dƌŬŽǀ��͘�Ϯ͕�EŽďƌĞ�'W�͘�ϭ͕��ƌŽǁŶ��͘�ϭ͕��ĂƉŽƚĞ�Z͘�Ϯ͕�>ĞĂů�>͘�ϯ͕ϴ͕�WůŽŵƉĞŶ��͘�ϰ͕��ĂŶŽŶ�z͘ �ϱ͕�:ŝŶŐ�Y͘�ϲ͕�
�ŚŝŐĂŶŐ�'͘�ϲ͕�dŝŶŐũŝŶ�>͘�ϲ͕�,ŶĂůŝŶ�>͘�ϳ͕�yŝĐŚĂŽ�Z͘�ϳ͕�^ŝŶ�D͘�ϵ
ϭ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�h^�͖�Ϯ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ�KĂŬ�
ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�͖�ϰ���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϱ�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�
dƌŽǇ͕ �h^�͖�ϲ��ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ�;�E��Ϳ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�ϳ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ�;�/��Ϳ͕�
�ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�ϴ�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ͕�&ƌĂŶĐĞ͖�ϵ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�
�ƵĐŚĂƌĞƐƚ�hŶŝǀĞƌƐŝƚǇ͕ ��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂ

/ƌŽŶ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĮǀĞ�ŵĂƚĞƌŝĂůƐ�ƐĞůĞĐƚĞĚ�ƚŽ�ďĞ�ĞǀĂůƵĂƚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ƉŝůŽƚ�ŝŶƚĞƌŶĂƟŽŶĂů�ĞǀĂůƵĂƟŽŶ�ƉƌŽũĞĐƚ��/�>K͘��ŵŽŶŐ�ƚŚĞƐĞ�
ĮǀĞ͕�Ăůů�ŽĨ�ƉƌŝŵĂƌǇ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ͕�ŝƌŽŶ�ŝƐ�ƚŚĞ�ŽŶůǇ�ƐƚƌƵĐƚƵƌĂů��ŵĂƚĞƌŝĂů͘�/ƚ�ŚĂƐ�ďĞĞŶ�ĐŚŽƐĞŶ�ƐŝŶĐĞ�ŝƚ�ŝƐ�Ă�ĐŽŵƉŽŶĞŶƚ�
ĂƉƉĞĂƌŝŶŐ�ŝŶ�ĐŽŶƐŝƐƚĞŶƚ�ƋƵĂŶƟƟĞƐ�ŝŶ�ŵĂŶǇ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ͘�&ƌŽŵ�ƚŚĞ�ŶĞƵƚƌŽŶŝĐƐ�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ĂƌĞ�ƐĐĂƩĞƌ-
ŝŶŐ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŝƌŽŶ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ƚŚĞ�ŶĞǁ��/�>K�ĞǀĂůƵĂƟŽŶ�ƉƵƚƐ�ĞŵƉŚĂƐŝƐ�ŽŶ�ĞůĂƐƟĐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ƐĐĂƚ-
ƚĞƌŝŶŐ͘�dŚƌĞĞ�ŵĂũŽƌ�ŝƐŽƚŽƉĞƐ�ŽĨ�ŝƌŽŶ�ϱϰFe, ϱϲFe, and ϱϳFe were evaluated.  In the case of ϱϲ&Ğ�ƚŚĞ�ĮůĞ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�ƚŚĞ�ƌĞƐŽůǀĞĚ�
ƌĞƐŽŶĂŶĐĞ�ƌĂŶŐĞ�ĞǀĂůƵĂƚĞĚ�ŝŶŝƟĂůůǇ�Ăƚ�KZE>�ĂŶĚ�ĐŽŶƟŶƵĞĚ�Ăƚ�/Z^E�ĂŶĚ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĂŶŐĞ͕�ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ƉƌŽĚƵĐĞĚ�ďǇ�
�E>Ͳ/����ĐŽůůĂďŽƌĂƟŽŶ�ƵƐŝŶŐ�ƚŚĞ��DW/Z��ĐŽĚĞ͘��DW/Z��ŚĂƐ�ďĞĞŶ�ƵƉŐƌĂĚĞĚ�ƚŽ�ĂĚĚƌĞƐƐ�ƐƉĞĐŝĮĐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ŝƌŽŶ�ĞǀĂůƵĂ-
ƟŽŶ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ĞǆƉůŝĐŝƚ�ůͲũ�ĐŽƵƉůŝŶŐ�ŚĂƐ�ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĂŶĚ�ǁŝĚƚŚ�ŇƵĐƚƵĂƟŽŶ�ĐŽƌƌĞĐƟŽŶ�
ŚĂƐ�ďĞĞŶ�ƵƉĚĂƚĞĚ�ǁŝƚŚ�<ĂǁĂŶŽ�ĞǆƉƌĞƐƐŝŽŶ�ĨŽƌ�ŶƵŵďĞƌ�ŽĨ�ĚĞŐƌĞĞƐ�ŽĨ�ĨƌĞĞĚŽŵ͘�EĞǁ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ĐŽƵƉůĞĚͲĐŚĂŶŶĞů�ĐĂů-
ĐƵůĂƟŽŶƐ�ĂŶĚ�ĐŽĚŝŶŐ�ŽĨ��ŶŐĞůďƌĞĐŚƚͲtĞŝĚĞŶŵƵĞůůĞƌ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ĂƌĞ�ďĞĞŝŶŐ�ĂĚǀĂŶĐĞĚ͘���ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ǀĂƐƚ�ĂŵŽƵŶƚ�ŽĨ�ĚĂƚĂ�
ǁŚŝĐŚ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĐŽŶƐƚƌĂŝŶ��DW/Z��ĐĂůĐƵůĂƟŽŶƐ�ŚĂĚ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ďǇ��E��͘���E>͕�/���͕�ĂŶĚ�ZW/�ĐŽŶƚƌŝďƵƚĞĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�
ƚŚĞ�ŶĞǁ�ĮůĞ͘��/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ƐŚĂůů�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĞŐŝŽŶ͕�ĮůĞ�ĂƐƐĞŵďůǇ͕ �
ĂŶĚ�ƚĞƐƟŶŐ͘��/Ĩ�ƉŽƐƐŝďůĞ͕�ĮƌƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĐŽŵďŝŶĞĚ�ǀĂůŝĚĂƟŽŶ͕�ŝŶǀŽůǀŝŶŐ�ŽƚŚĞƌ��/�>K�ŵĂƚĞƌŝĂůƐ�ǁŝůů�ĂůƐŽ�ďĞ�ƉƌĞƐĞŶƚĞĚ͘

tŽƌŬ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ�ŽĨ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϬϮͲϵϴ�,ϭϬϴϴϲ͘

R097 The evaluation of experimental data in the fast range for n+56Fe
YŝĂŶ�:͘�ϭ͕�,ĞƌŵĂŶ�D͘�Ϯ͕�'Ğ��͘ϭ͕�>ŝƵ�d͘ �ϭ͕�>Ƶ�,͘�ϯ͕��ZƵĂŶ�y͘�ϯ
ϭ��ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ�;�E��Ϳ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�Ϯ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �Ez͕ �h^�͖�ϯ��ŚŝŶĂ�
/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ�;�/��Ϳ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

/ƌŽŶ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĮǀĞ�ŵĂƚĞƌŝĂůƐ�ƐĞůĞĐƚĞĚ�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ǁŝƚŚŝŶ�ƚŚĞ�ƉŝůŽƚ�ŝŶƚĞƌŶĂƟŽŶĂů�ĞǀĂůƵĂƟŽŶ�ƉƌŽũĞĐƚ��/�>K͘��ƌŝƟĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�Ŷнϱϲ&Ğ�ŝƐ�ƚŚĞ�ďĂƐĞƐ�ĨŽƌ�ĐŽŶƐƚƌĂŝŶŝŶŐ�ƚŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĞǀĞŶƚƵĂů�ĐƌĞĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĮůĞ͘��
dŚĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�Ăůů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ϱϲ&Ğ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ƌĂŶŐĞ�ƵƉ�ƚŽ�ϮϬDĞs͘ ��/Ŷ�ƉĂƌ-
ƟĐƵůĂƌ͕ �ŵŽƌĞ�ĚĞƚĂŝů�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁŚĞƌĞ�ƚŚĞƌĞ�ĂƌĞ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞƐ�ĂŵŽŶŐ�
ƚŚĞ�ŵĂŝŶ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ͕�ŵĂŝŶůǇ�ĐĂƵƐĞĚ�ďǇ�ƵƐŝŶŐ�ĚŝīĞƌĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘��'ĂŵŵĂͲƌĂǇ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƉƌŽǀŝĚĞ�
ŽŶĞ�ŽĨ�ƚŚĞ�ǁĂǇƐ�ƚŽ�ŐĂŝŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘��>ĂƌŐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ďĞƚǁĞĞŶ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ϴϰϳͲŬĞs�ŐĂŵŵĂ�ƌĂǇ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ϱϲ&Ğ;Ŷ͕Ŷϭ͛ɶͿ�ƌĞĂĐƟŽŶ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�ĞůĂƐƟĐ�
ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ďĞƚǁĞĞŶ�ϵ͘ϰϭͲϭϭDĞs�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĚĞĚƵĐĞ�ƚŚĞ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨƌŽŵ�ƚŚĞ�ƵŶŝƚĂƌŝƚǇ�ĐŽŶƐƚƌĂŝŶ͘
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dŚĞ�ďĞŶĐŚŵĂƌŬŝŶŐ�ŽĨ�ŶĞǁ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĮůĞƐ�ŝƐ�Ă�ŬĞǇ�ƐƚĞƉ�ŝŶ�ƚŚĞ�ƌĞůĞĂƐĞ�ƉƌŽĐĞƐƐ͖�ƚŚĞ�ƉƌŽǀŝƐŝŽŶ�ŽĨ�ďĞŶĐŚŵĂƌŬĞĚ͕�ǀĂůŝĚĂƚĞĚ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ďǇ�ĚĂƚĂ�ĐĞŶƚƌĞƐ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ŚĂƐƚĞŶŝŶŐ�ƚŚĞ�ĂĚŽƉƟŽŶ�ŽĨ�ŶĞǁ�ĚĂƚĂ�ďǇ�ƵƐĞƌ�ĐŽŵŵƵŶŝƟĞƐ͘�
dŚŝƐ�ƉĂƉĞƌ�ǁŝůů�ƐŚŽǁ�ƌĞƐƵůƚƐ�ĨƌŽŵ�Ă�ŶƵŵďĞƌ�ŽĨ�/�^��W΀ϭ΁�ŝŶƚĞŐƌĂů�ďĞŶĐŚŵĂƌŬƐ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ĐƵƌƌĞŶƚůǇ�ĂǀĂŝůĂďůĞ��/�>K΀Ϯ΁�
ƚĞƐƚ�ĮůĞƐ͘�dŚĞ�ďĞŶĐŚŵĂƌŬ�ƐǇƐƚĞŵƐ�ǁŝůů�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�&ĂƐƚ�ĞŶĞƌŐǇ�ƌĞŐŝŵĞ�ĂŶĚ�ƉĂǇ�ƉĂƌƟĐƵůĂƌ�ĂƩĞŶƟŽŶ�ƚŽ�ďĂƌĞ�ƐƉŚĞƌĞƐ�ƐƵĐŚ�ĂƐ�
:�����>�ĂŶĚ�'K�/s�͘�
<ͲĞīĞĐƟǀĞƐ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉƵďůŝƐŚĞĚ�ďĞŶĐŚŵĂƌŬ�ǀĂůƵĞƐ͘���ŶƵŵďĞƌ�ŽĨ�͞ŐŽŽĚŶĞƐƐ�ŽĨ�Įƚ͟�ŵĞƚƌŝĐƐ�ĂƌĞ�ĂůƐŽ�ĐĂůĐƵ-
lated to facilitate the comparison of the whole ensemble of results with benchmark results.
�Ɛ�Ă�ŵĞĂŶƐ�ŽĨ�ĐŚĞĐŬŝŶŐ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ƚŚĞ�ŶĞǁ��/�>K�ĮůĞƐ͖�ĐĂůĐƵůĂƚĞĚ�ŬͲĞīĞĐƟǀĞƐ�ǁŝůů�ďĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚŽƐĞ�ĐĂůĐƵůĂƚĞĚ�
ƵƐŝŶŐ�Ă�ŶƵŵďĞƌ�ŽĨ�ĂǀĂŝůĂďůĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ƐƵĐŚ�ĂƐ��E�&ͬ�Ͳs//͘ϭ΀ϯ΁͘
�ĂůĐƵůĂƟŽŶƐ�ǁŝůů�ďĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�Ă�ƉƌŽƉƌŝĞƚĂƌǇ�ϭ��^Ŷ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚŽƐĞ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�
>�E>͛ Ɛ�DE�W΀ϰ΁�ĐŽĚĞ͘�

΀ϭ΁�͞/ŶƚĞƌŶĂƟŽŶĂů�ŚĂŶĚďŽŽŬ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ĐƌŝƟĐĂůŝƚǇ�ƐĂŌĞǇ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ͕͟ �:͘���ƌŝŐŐƐ�Ğƚ�Ăů͕͘�dĞĐŚ�ZĞƉŽƌƚ�E��ͬE^�ͬ�K�;ϵϱͿϬϰͬ/͕�
;ϮϬϬϰͿ͖͘�΀Ϯ΁�͞dŚĞ��/�>K��ŽůůĂďŽƌĂƟŽŶ͗�EĞƵƚƌŽŶ�ƌĞĂĐƟŽŶƐ�ŽŶ�ϭ,͕�ϭϲK͕�ϱϲ&Ğ͕�Ϯϯϱ͕Ϯϯϴh�ĂŶĚ�ϮϯϵWƵ͟�D͕�͘��ŚĂĚǁŝĐŬ�Ğƚ�Ăů͘�E�^ϭϭϴ͕�ϭ�;ϮϬϭϰͿ͖͘�
΀ϯ΁�͞�E�&ͬ�Ͳs//͘ϭ�EƵĐůĞĂƌ��ĂƚĂ�ĨŽƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͗��ƌŽƐƐ�^ĞĐƟŽŶƐ͕��ŽǀĂƌŝĂŶĐĞƐ͕�&ŝƐƐŝŽŶ�WƌŽĚƵĐƚ�zŝĞůĚƐ�ĂŶĚ��ĞĐĂǇ��ĂƚĂ͕͟ �D͘�͘��ŚĂĚ-
ǁŝĐŬ͕�D͘t͘�,ĞƌŵĂŶ͕�W͘ �KďůŽǌŝŶƐŬǇ�Ğƚ�Ăů͕͘�E�^ϭϭϮ͕�Ϯϴϴϳ�;ϮϬϭϭͿ͖�΀ϰ΁�͞D�EWͲ���'ĞŶĞƌĂů�DŽŶƚĞ��ĂƌůŽ�EͲWĂƌƟĐůĞ�dƌĂŶƐƉŽƌƚ��ŽĚĞ͕�sĞƌƐŝŽŶ�ϱ͕͟ �yͲϱ�
DŽŶƚĞ��ĂƌůŽ�dĞĂŵ͕�>�E>�dĞĐŚ�ZĞƉŽƌƚ�>�ͲhZͲϬϯͲϭϵϴϳ͕�;ϮϬϬϯͿ͘���

S099 Use of integral experiments for the assessment of a new 235U evaluation
/ĐŚŽƵ�Z͕͘�>ĞĐůĂŝƌĞ�E͕͘�>ĞĂů�>͕͘�/ǀĂŶŽǀ��͕͘�,ĂĞĐŬ�t͕͘�ZŽŵĂŝŶ�W͘ ͕�DŽƌŝůůŽŶ��͕͘��ƵĂƌƚĞ�,͘
W^EͲ�yWͬ^E�ͬ>EZ͕�/Z^E͕�&ŽŶƚĞŶĂǇͲĂƵǆͲƌŽƐĞƐ͕�&ƌĂŶĐĞ

KǀĞƌ�ƚŚĞ�ůĂƐƚ�ĐŽƵƉůĞ�ŽĨ�ǇĞĂƌƐ͕�ĞǀĂůƵĂƟŽŶ�ǁŽƌŬ�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ�ƚŽ�ŝŵƉƌŽǀĞ�ĚĂƚĂ�ĨŽƌ�ƐĞǀĞƌĂů�ŝƐŽƚŽƉĞƐ͕�ŶĂŵĞůǇ�1H, 16O, ϱϲFe, ϮϯϱͲϮϯϴU, 
and 239WƵ͘�dŚĞ�tŽƌŬŝŶŐ�WĂƌƚǇ�ŽŶ�/ŶƚĞƌŶĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ǀĂůƵĂƟŽŶ��ŽͲŽƉĞƌĂƟŽŶ�;tW��Ϳ�ƐƵďŐƌŽƵƉ�Ϯϵ�;^'�ϮϵͿ�ǁĂƐ�ĞƐƚĂď-
ůŝƐŚĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ĂŶ�ŝƐƐƵĞ�ǁŝƚŚ�ƚŚĞ�Ϯϯϱh�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ͘ϭ�ƚŽ�Ϯ͘Ϯϱ�ŬĞs͕�΀ϭ΁�ĚƵĞ�ƚŽ�Ă�ƉŽƐƐŝďůĞ�
ŽǀĞƌĞƐƟŵĂƟŽŶ�ŽĨ�ϭϬ�й�Žƌ�ŵŽƌĞ͘
dŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�Ϯϯϱh�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ͕�Ă�ŶĞǁ�Ϯϯϱh�ĞǀĂůƵĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ďǇ�ƚŚĞ�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�
^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ�;/Z^EͿ�ĂŶĚ�ƚŚĞ������ƌƵǇğƌĞƐͲůĞͲ�ŚąƚĞů�;�Z�Ϳ͘�dŚŝƐ�ŶĞǁ�ĞǀĂůƵĂƟŽŶ�ŝƐ�ďĂƐĞĚ�ŽŶ�ŶĞǁ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ϮϯϱU capture 
ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĚŽŶĞ�Ăƚ�ƚŚĞ�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ�;ZW/Ϳ�΀Ϯ΁�ĂŶĚ�Ăƚ�ƚŚĞ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�
;>�E>Ϳ͘�΀ϯ΁�&ƵƌƚŚĞƌŵŽƌĞ͕�ƌĞĐĞŶƚ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�ŶͺdK&�ĞǆƉĞƌŝŵĞŶƚ�΀ϰ΁�ĨƌŽŵ�
��ZE͘�dŚĞ�ŶͺdK&�ĮƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁĂƐ�ŶŽƌŵĂůŝǌĞĚ�ŝŶ�ƚŚĞ�΀ϳ͘ϴ�ʹ�ϭϭ΁�Ğs�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ƐƚĂŶĚ-
ĂƌĚ�ǀĂůƵĞƐ�΀ϱ΁�ĂŶĚ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƌĞͲĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ͘����ƐĞƚ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ǁĂƐ�ĚĞƌŝǀĞĚ�ǁŝƚŚ�ƚŚĞ�^�DDz�ĐŽĚĞ�΀ϲ΁�ŝŶ�
the energy range from 10Ͳϱ�Ğs�ƚŽ�Ϯ͘Ϯϱ�ŬĞs͘ ����ͬ�Z��ǁĂƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ƌĞͲĞǀĂůƵĂƟŽŶ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘�
/Z^E�ŚĂƐ�ĂůƐŽ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƚĞƐƟŶŐ�ƚŚĞ�ŶĞǁ�Ϯϯϱh�ĞǀĂůƵĂƟŽŶ�ƵƐŝŶŐ�ďĞŶĐŚŵĂƌŬƐ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�/�^��W�ĚĂƚĂďĂƐĞ͘�
dŚĞ�ďĞŶĐŚŵĂƌŬƐ�ŚĂǀĞ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ƵƐŝŶŐ�ƚŚĞ��/���ĚĂƚĂďĂƐĞ͕�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�/�^��W�,ĂŶĚďŽŽŬ͕�΀ϳ΁�ďǇ�ƉƌŝǀŝůĞŐŝŶŐ�ƚŚĞ�Ğǆ-
ƉĞƌŝŵĞŶƚƐ�ƐŚŽǁŝŶŐ�ƐŵĂůů�ĞǆƉĞƌŝŵĞŶƚĂů�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�Ă�ƐĞŶƐŝƟǀŝƚǇ�ƚŽ�Ϯϯϱh�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĐŽǀĞƌŝŶŐ�ƚŚĞ�ĞŶƟƌĞ�ĞŶĞƌŐǇ�
range.
dŚĞ�kĞī�ĐĂůĐƵůĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ďŽƚŚ�ƚŚĞ�D�EWϲ�ĐŽĚĞ�΀ϴ΁�ĂŶĚ�ƚŚĞ�ϱ͘�͘ϭ�ƌĞůĞĂƐĞ�΀ϵ΁�ŽĨ�ƚŚĞ�DKZ�d�ϱ�ĐŽĚĞ͕�ĚĞǀĞůŽƉĞĚ�
at IRSN, using the JEFF3.2 library and the new Ϯϯϱh�ĞǀĂůƵĂƟŽŶ͘�dŚĞ�ďĞŶĐŚŵĂƌŬ�ƐĞůĞĐƟŽŶ�ĂůůŽǁĞĚ�ŚŝŐŚůŝŐŚƟŶŐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĞīĞĐƚ�
on kĞī due to the new Ϯϯϱh�ĞǀĂůƵĂƟŽŶ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ĚĂƚĂ�ƚĞƐƟŶŐ͕�ƉƌŽǀŝĚĞĚ�ĂƐ�ŝŶƉƵƚ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƚŽƌƐ͕�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�
and discussed in the paper.

΀ϭ΁tW���ƐƵďŐƌŽƵƉ�Ϯϵ͕�E��ͬE^�ͬtW��ͬ�K�;ϮϬϭϭͿϰϯϯ͕�͞&ŝŶĂů�ƌĞƉŽƌƚ�ŽĨ�tW���ƐƵďŐƌŽƵƉ�Ϯϵ�ŽŶ�Ϯϯϱh��ĂƉƚƵƌĞ��ƌŽƐƐͲƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ŬĞs�ƚŽ�DĞs�
�ŶĞƌŐǇ�ZĞŐŝŽŶ͕͟ �;ϮϬϭϭͿ͖͘�΀Ϯ΁z͘ ��ĂŶŽŶ͕�WƌŝǀĂƚĞ��ŽŵŵƵŶŝĐĂƟŽŶ͕�ƚŽ�ďĞ�ƉƵďůŝƐŚĞĚ͕�;ϮϬϭϮͿ͖͘�΀ϯ΁D͘�:ĂŶĚĞů�Ğƚ�Ăů͕͘�͞EĞǁ�WƌĞĐŝƐŝŽŶ�DĞĂƐƵƌĞŵĞŶƚƐ�
of the Ϯϯϱh�;Ŷ͕ɶͿ��ƌŽƐƐ�^ĞĐƟŽŶ͕͟ WZ>ϭϬϵ͕�;ϮϬϭϮͿ͘�͖�΀ϰ΁/͘��ƵƌĂŶ�Ğƚ�Ăů͕͘�͞��ZEͲŶͺdK&�Ϯϯϱh;Ŷ͕ĨͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ZĞƐŽůǀĞĚ�ZĞƐŽŶĂŶĐĞ�ZĞŐŝŽŶ͕͟ �
WƌŽĐ͘�tKE��Z�ϮϬϭϱ͕��ŝǆͲĞŶͲWƌŽǀĞŶĐĞ͕�;ϮϬϭϱͿ͘�͖�΀ϱ΁ϯrd�Z�D�ŽĨ��ZW�KŶ�/ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ�^ƚĂŶĚĂƌĚ��ƌŽƐƐ�^ĞĐƟŽŶƐ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͕�ϭϴͲϮϮ͕�
KĐƚŽďĞƌ�ϮϬϬϰ͕�ƐĐŝĞŶƟĮĐ�ƐĞĐƌĞƚĂƌǇ�͗�s͘'͘�WƌŽŶǇĂĞǀ͘ ͖�΀ϲ΁E͘�D͘�>ĂƌƐŽŶ͕�hƉĚĂƚĞĚ�hƐĞƌƐ͛�'ƵŝĚĞ�ĨŽƌ�^�DDz͗ �DƵůƟͲůĞǀĞů�ZͲDĂƚƌŝǆ�&ŝƚƐ�ƚŽ�EĞƵƚƌŽŶ�
�ĂƚĂ�hƐŝŶŐ��ĂǇĞƐ Ɛ͛��ƋƵĂƟŽŶƐ͕��E�&ͲϯϲϰͬZϮ͕�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�h^��;ϮϬϬϴͿ͘��ǀĂŝůĂďůĞ�Ăƚ�ZĂĚŝĂƟŽŶ�^ĂĨĞƚǇ�/ŶĨŽƌŵĂƟŽŶ��ŽŵƉƵƚĂ-
ƟŽŶĂů��ĞŶƚĞƌ�;Z^/��Ϳ�ĂƐ�W^ZͲϭϱϴ͖͘�΀ϳ΁/ŶƚĞƌŶĂƟŽŶĂů�,ĂŶĚďŽŽŬ�ŽĨ��ǀĂůƵĂƚĞĚ��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ��ĞŶĐŚŵĂƌŬ��ǆƉĞƌŝŵĞŶƚƐ͕�E��ͬE^�ͬ�K�;ϵϱͿϬϯ͕�
K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �;ϮϬϭϰͿ͖͘�΀ϴ΁D�EWϲ�hƐĞƌƐ�DĂŶƵĂů�Ͳ��ŽĚĞ�sĞƌƐŝŽŶ�ϲ͘ϭ͘ϭďĞƚĂ͕�>�Ͳ�WͲϭϰͲϬϬϳϰϱ�;:ƵŶĞ�ϮϬϭϰͿ͖͘�΀ϵ΁�͘�:ŝŶĂƉŚĂŶŚ͕�
E͘�>ĞĐůĂŝƌĞ͕��͘��ŽĐŚĞƚ�ĂŶĚ��͘�YƵĂŐŚĞďĞƵƌ͕ �͞sĂůŝĚĂƟŽŶ�ŽĨ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�ƐĞŶƐŝƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ�ĐĂůĐƵůĂƟŽŶƐ�ŝŶ�ƚŚĞ�DKZ�d�ϱ�ĐŽĚĞ͕͟ �WƌŽĐ͘�
/�E��ϮϬϭϱ͕��ŚĂƌůŽƩĞ͕�;ϮϬϭϱͿ͘



118

Abstracts

S100 New fit of neutron thermal constants for U-233,235,Pu-239,241 and Cf-252: microscopic 
vs integral data
WƌŽŶǇĂĞǀ�s'͘�ϭ͕��ĂƉŽƚĞ�Z͘�Ϯ͕�dƌŬŽǀ��͘�Ϯ͕�tĂůůŶĞƌ��͘�ϯ
ϭ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ͖�Ϯ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ�
�ŐĞŶĐǇ͕ �E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ��ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�
Physics, Canberra, Australia

�Ŷ�/����ƉƌŽũĞĐƚ�ƚŽ�ƵƉĚĂƚĞ�ƚŚĞ�EĞƵƚƌŽŶ�^ƚĂŶĚĂƌĚƐ�΀ϭ΁�ŝƐ�ŽŶͲŐŽŝŶŐ͘�dƌĂĚŝƟŽŶĂůůǇ͕ �ƚŚĞ�dŚĞƌŵĂů�EĞƵƚƌŽŶ��ŽŶƐƚĂŶƚƐ�;dE�Ϳ�ĨŽƌ�ƚŚĞ�
ĮƐƐŝůĞ�ŶƵĐůĞŝ�ĂŶĚ��ĨͲϮϱϮ;ƐĨͿ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ�ƐĞƉĂƌĂƚĞůǇ�ĂŶĚ�ƌĞůĞĂƐĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ƵƉĚĂƚĞĚ�ƐƚĂŶĚĂƌĚƐ͘�dŚĞ�dE��Įƚ�ŐŽĞƐ�ďĂĐŬ�
ƚŽ�ŝŶŝƟĂů�/����ĞīŽƌƚƐ�ůĞĚ�ďǇ�tĞƐƚĐŽƩ�΀Ϯ͕ϯ΁͕�ĂŶĚ�ůĂƚĞƌ�ďǇ�>ĞŵŵĞů�΀ϰ΁͘�>ĞŵŵĞů�ĂůƌĞĂĚǇ�ƉŽŝŶƚĞĚ�ŽƵƚ�ŝŶ�ϭϵϳϱ�ĂŶ�ĞǆŝƐƟŶŐ�ĚŝƐĐƌĞƉĂŶĐǇ�
ďĞƚǁĞĞŶ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�Įƚ�ƵƐŝŶŐ�ŵŝĐƌŽƐĐŽƉŝĐ�ĚĂƚĂ�ŽŶůǇ͕ �ĂŶĚ�ƚŚĞ�ŽǀĞƌĂůů�ƌĞƐƵůƚ�ƚŚĂƚ�ĞŵƉůŽǇƐ�ďŽƚŚ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂŶĚ�ŝŶƚĞŐƌĂů�ĚĂƚĂ͕�
ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�ƚŚĞ�hͲϮϯϱ�ƚŚĞƌŵĂů�ĐŽŶƐƚĂŶƚƐ�΀ϰ΁͘���ŶĞǁ�ůĞĂƐƚͲƐƋƵĂƌĞƐ�Įƚ�ŽĨ�ƚŚĞ�dŚĞƌŵĂů�EĞƵƚƌŽŶ��ŽŶƐƚĂŶƚƐ�ƵƐŝŶŐ�Ă�'D��ĐŽĚĞ�ŝƐ�
ƵŶĚĞƌƚĂŬĞŶ͘��ĚĚŝƟŽŶĂů�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ĐŽŵƉŝůĞĚ�ƚŚĂƚ�ŝŶĐůƵĚĞ�Ă�ƌĞĐĞŶƚůǇ�ƉƵďůŝƐŚĞĚ�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�
hͲϮϯϱ�ƚŚĞƌŵĂů�ĐĂƉƚƵƌĞ�ĚŽŶĞ�ďǇ�ƚŚĞ��D^�ŵĞƚŚŽĚ�΀ϱ΁͘�dŚŝƐ�ŵŝĐƌŽƐĐŽƉŝĐ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝƐ�ƐŚŽǁŶ�ƚŽ�ŚĂǀĞ�Ă�ŐƌĞĂƚ�ŝŵƉĂĐƚ�ŽŶ�ĮƩĞĚ�
ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�hͲϮϯϱ�ĐŽŶƐƚĂŶƚƐ͘�tĞ�ƌĞĐŽŵŵĞŶĚ�ƵƐŝŶŐ�ƚŚĞ�ŶĞǁůǇ�ĚĞƌŝǀĞĚ�dE�Ɛ�ƚŚĂƚ�ĐŽƌƌĞƐƉŽŶĚ�ƚŽ�ƚŚĞ�ƵƐĞ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ�ĚĂƚĂ�
ŽŶůǇ͘�tĞ�ĚŝƐĐĂƌĚĞĚ�ƚŚĞ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ŝŶ�ƚŚĞ�Įƚ�ƚŽ�ĂǀŽŝĚ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŽŶ�ĮƩĞĚ�ƌĞƐƵůƚƐ͕�ĂƐ�
DĂǆǁĞůůŝĂŶ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌĂ�ǁŝƚŚ�ĂŶ�ĂǀĞƌĂŐĞ�ĞŶĞƌŐǇ�ĐůŽƐĞ�ƚŽ�Ϯ͘Ϭϯ�DĞs�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ŝŶƚĞƌƉƌĞƚ�ƚŚĞ�ďƵůŬ�ŽĨ�ŝŶƚĞŐƌĂů�ĚĂƚĂ͘�EĞǁ�dE��
ĂƌĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ĂŶĚ�ƚŚĞŝƌ�ŝŵƉĂĐƚ�ŽŶ�ƐĞůĞĐƚĞĚ�ƚŚĞƌŵĂů�ƐŽůƵƟŽŶƐ�ĂŶĚ�ĨĂƐƚ�ďĞŶĐŚŵĂƌŬƐ�ŝƐ�ƐŚŽǁŶ͘

΀ϭ΁��͘��͘��ĂƌůƐŽŶ͕�s͘'͘�WƌŽŶǇĂĞǀ͕ ��͘>͘�^ŵŝƚŚ͕�Ğƚ�Ăů͕͘�EƵĐů͘��ĂƚĂ�^ŚĞĞƚƐ ϭϭϬ�;ϮϬϬϵͿ�ϯϮϭϱ͖͘�΀Ϯ΁��͘�,͘�tĞƐƚĐŽƩ͕�<͘��ŬďĞƌŐ͕�'͘�͘�,ĂŶŶĂ͕�Ğƚ�Ăů͕͘�Atom. 
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�͘�>ĞŵŵĞů͕�WƌŽĐ͘��ŽŶĨ͘ �ŽŶ�EƵĐůĞĂƌ��ƌŽƐƐ�^ĞĐƟŽŶƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �tĂƐŚŝŶŐƚŽŶ͕��͘�͕͘�ϯͲϳ�DĂƌĐŚ͕�E�^�^ƉĞĐ͘�WƵďů͘ ϰϮϱ�;ϭϵϳϱͿ�Ϯϴϲ͖͘�΀ϱ΁��͘�tĂůů-
ŶĞƌ͕ �d͘ ��ĞůŐǇĂ͕�D͘��ŝĐŚůĞƌ͕ �Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘�>ĞƩ͘ ϭϭϮ�;ϮϬϭϰͿ�ϭϵϮϱϬϭ͘

S101 Preparing for ENDF/B-VIII
�ƌŽǁŶ���͘�ϭ͕��ƌŽƐƐ�^ĞĐƟŽŶ��ǀĂůƵĂƟŽŶ�tŽƌŬŝŶŐ�'ƌŽƵƉ�;�^�t'Ϳ
ϭ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �Ez͕ �h^�

WƌĞƉĂƌŝŶŐ�ĨŽƌ��E�&ͬ�Ͳs///͗���ƌŽƐƐ�^ĞĐƟŽŶ��ǀĂůƵĂƟŽŶ�tŽƌŬŝŶŐ�'ƌŽƵƉ
�ůƚŚŽƵŐŚ�ƚŚĞ�ŶĞǆƚ�ŵĂũŽƌ�ƌĞůĞĂƐĞ�ŽĨ�ƚŚĞ��E�&ͬ��ůŝďƌĂƌǇ�ŝƐ�ŶŽƚ�ĚƵĞ�ƵŶƟů�ƚŚĞ�ϮϬϭϳͲϮϬϭϴ�ƟŵĞ�ĨƌĂŵĞ͕���E�&ͬ�Ͳs///�ŝƐ�ĂůƌĞĂĚǇ�ƉŽƐŝ-
ƟŽŶĞĚ�ƚŽ�ďĞĐŽŵĞ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƌĞůĞĂƐĞ�ŽĨ�ƚŚĞ�ůŝďƌĂƌǇ�ŝŶ�ƐŽŵĞ�ƟŵĞ͘���E�&ͬ�Ͳs///�ǁŝůů�ďĞ�ďƵŝůƚ�ĂƌŽƵŶĚ�ƚŚĞ�EĞƵƚƌŽŶ�ZĞĂĐ-
ƟŽŶ�^ƚĂŶĚĂƌĚƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�1H, 16O, ϱϲFe, ϮϯϱU, 238U and 239WƵ�ĞǀĂůƵĂƟŽŶƐ�ĚĞǀĞůŽƉĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ��ŽŽƌĚŝŶĂƚĞĚ�/ŶƚĞƌŶĂƟŽŶĂů�
�ǀĂůƵĂƟŽŶ�>ŝďƌĂƌǇ�KƌŐĂŶŝǌĂƟŽŶ�;�/�>KͿ�ƉŝůŽƚ�ƉƌŽũĞĐƚ͘��/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ǁĞ�ƐƵŵŵĂƌŝǌĞ�ƚŚĞƐĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŵĂŶǇ�ŽƚŚĞƌ�
ŝŵƉƌŽǀĞŵĞŶƚƐ�ƚŽ��E�&�ƚŚĂƚ�ŚĂǀĞ�ĂůƌĞĂĚǇ�ďĞĞŶ�ŵĂĚĞ�Žƌ�ĂƌĞ�ƐĐŚĞĚƵůĞĚ�ƚŽ�ďĞ�ŵĂĚĞ�ŝŶ�ƚŚĞ�ŶĞǆƚ�ǇĞĂƌ͘ ��
/ŵƉƌŽǀĞŵĞŶƚƐ�ĂůƌĞĂĚǇ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ��E�&ͬ�Ͳs///�ďĞƚĂ͗
ϭͿ�� �ŐŐƌĞƐƐŝǀĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŇĞǆŝďůĞ�ĂŶĚ�ƉŚǇƐŝĐĂůůǇ�ĐŽƌƌĞĐƚ�>Z&сϳ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ĨŽƌŵĂƚ�ŝŶ�ϵ�ĞǀĂůƵĂƟŽŶƐ�;ϯϱ͕ϯϳCl, ϱϲFe, ϲϯ͕ϲϱCu 

and 182,183,184,186W)
ϮͿ� dŚĞƌŵĂů�ĐĂƉƚƵƌĞ�ŐĂŵŵĂƐ�ĨƌŽŵ�ƚŚĞ��'�&�ƉƌŽũĞĐƚ�;6,7Li, 11�͕ 19F, 23Na, 27Al, 28Si, ϯϱ͕ϯϳCl)
ϯͿ� dŚĞƌŵĂů�^ĐĂƩĞƌŝŶŐ�>Ăǁ�ĞǀĂůƵĂƟŽŶƐ�ĨƌŽŵ�E�^h�;^ŝK2-alpha, SiO2-beta, CinSiC, SiinSiC, HinCϱO2H8 (Lucite)) and from the 

���Ͳ���>�ĐŽůůĂďŽƌĂƟŽŶ�;KŝŶ�2O, DinD2O, HinH2O)
ϰͿ� DĂŶǇ�ŶĞǁ�ĞǀĂůƵĂƟŽŶƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƵďůŝďƌĂƌǇ�;1n, 236m1Np, 40Ar, ϱϴ͕ϱϵ͕ϲϬ͕ϲϭ͕ϲϮ͕ϲϰNi, 120Sn, ϲϯ͕ϲϱCu)
ϱͿ� /ŶĐůƵƐŝŽŶ�ŽĨ�ZĞĚ��ƵůůĞŶ Ɛ͛��W/�^ϮϬϭϰ�ůŝďƌĂƌǇ͕ �ƵƉĚĂƟŶŐ�ƚŚĞ�ƉŚŽƚŽͲĂƚŽŵŝĐ͕�ĞůĞĐƚƌŽŶ�ĂŶĚ�ĂƚŽŵŝĐͲƌĞůĂǆĂƟŽŶ�ƐƵďůŝďƌĂƌŝĞƐ
ϲͿ� DĂŶǇ�ďƵŐ�ĮǆĞƐ
    
/ŵƉƌŽǀĞŵĞŶƚƐ�ƉůĂŶŶĞĚ�ŝŶ�ƚŚĞ�ŶĞǆƚ�ǇĞĂƌ
ϳͿ� /ƐŽƚŽƉŝĐ�ĐĂƌďŽŶ�ĞǀĂůƵĂƟŽŶƐ�;12,13C)
ϴͿ� DĂŶǇ�ŵŽƌĞ�ŶĞǁ�ŶĞƵƚƌŽŶ�ĞǀĂůƵĂƟŽŶƐ�;86Kr, 90,91,92,94,96Zr) 
ϵͿ� DĂŶǇ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ĞǀĂůƵĂƟŽŶƐ�ĨƌŽŵ�>>E>͛ Ɛ���W>
ϭϬͿ� �ĚĚŝŶŐ�ĂŶƟͲŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ƚŽ�ƚŚĞ�ĚĞĐĂǇ�ƐƵďůŝďƌĂƌǇ
ϭϭͿ� DĂŶǇ�ŵŽƌĞ�ďƵŐ�ĮǆĞƐ
/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞƐĞ�ŵĂũŽƌ�ĐŚĂŶŐĞƐ͕��E�&ͬ�Ͳs///�ǁŝůů�ďĞ�ƚŚĞ�ĮƌƐƚ�ŽĸĐŝĂů�ůŝďƌĂƌǇ�ƌĞůĞĂƐĞĚ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ŝŶ�ƚŚĞ�ůĞŐĂĐǇ��E�&Ͳϲ�ĂŶĚ�
the newly developed GND formats.
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I102 U-238 evaluation and validation of the neutron induced reactions up to 20 MeV
�ĂƉŽƚĞ�Z͘�ϭ͕�dƌŬŽǀ͕ ��͘�ϭ͕�^ŝŶ�D͘�Ϯ͕�,ĞƌŵĂŶ�Dt͘�ϯ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϰ͕�^ŝƌĂŬŽǀ�/͘�ϰ͕�<ŽƉĞĐŬǇ�^͘�ϰ͕��ĞƌŶĂƌĚ��͘�ϱ͕�
EŽŐƵĞƌĞ�'͘�ϱ͕��ĂƐŬĂůĂŬŝƐ��͘�ϲ͕��ĂŶŽŶ�z͘ �ϲ
ϭ�E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�
WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚ�hŶŝǀĞƌƐŝƚǇ͕ ��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�ϯ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�
EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ�Ez͕ �h^�͖�ϰ���Ͳ:Z�Ͳ/ZDD�^ƚĂŶĚĂƌĚƐ�ĨŽƌ�EƵĐůĞĂƌ�^ĂĨĞƚǇ͕ �^ĞĐƵƌŝƚǇ�ĂŶĚ�^ĂĨĞŐƵĂƌĚƐ͕�
'ĞĞů͕��ĞůŐŝƵŵ͖�ϱ�^WZ�ͬ>�WŚ͕������ĂĚĂƌĂĐŚĞ͕�^ĂŝŶƚͲWĂƵůͲůĞƐ��ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�ϲ�'ĂĞƌƩŶĞƌ�>/E���ĐĞŶƚĞƌ͕ �
ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�dƌŽǇ�Ez͕ �h^�

�ĚǀĂŶĐĞĚ�ŵŽĚĞůůŝŶŐ�ĂŶĚ�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�238U nucleus are aimed at improving our knowl-
ĞĚŐĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŽŶ�Ă�ŶƵĐůĞƵƐ�ǁŚŝĐŚ�ŝƐ�ĐƌŝƟĐĂů�ĨŽƌ�ĮƐƐŝŽŶ�ƌĞĂĐƚŽƌ�ƚĞĐŚŶŽůŽŐǇ͘�/Ŷ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĂŶŐĞ�ǁĞ�ƌĞůǇ�ŽŶ�
ƚŚĞ�ůĂƚĞƐƚ�ĞǀĂůƵĂƟŽŶ�ĐŽŽƌĚŝŶĂƚĞĚ�ďǇ�/ZDD�ƚŽ�ĚĞĮŶĞ�Ă�ŶĞǁ�ƐĞƚ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘��ĂƉƚƵƌĞ�ĂŶĚ�ĮƐƐŝŽŶ�ĐŚĂŶŶĞůƐ�ŽĨ�hͲϮϯϴ�
ŝŶ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĂŶŐĞ�ĂƌĞ�ǁĞůů�ĐŽŶƐƚƌĂŝŶĞĚ�ďǇ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�EĞƵƚƌŽŶ�^ƚĂŶĚĂƌĚ�ĞǀĂůƵĂƟŽŶ�΀ϭ΁͘�dŚĞƌĞĨŽƌĞ͕�
Ă�ĨŽĐƵƐ�ŽĨ�ƚŚŝƐ�ĞǀĂůƵĂƟŽŶ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĂŶŐĞ�ŝƐ�ŽŶ�ĞůĂƐƟĐ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶĚ�ŵƵůƟƉůĞ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ͘�EĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽŶ�ŵƵůƟƉůĞ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ŚĂǀĞ�ďĞĞŶ�ĐƌŝƟĐĂůůǇ�ƌĞǀŝĞǁĞĚ�ĂŶĚ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ĚĂƚĂ�
ƚŽ�ƉƌŽǀŝĚĞ�Ă�ĐŽŶƐƚƌĂŝŶƚ�ŽŶ�ƌĞĂĐƟŽŶ�ŵŽĚĞůůŝŶŐ�ƌĞƐƵůƚ�΀Ϯ΁͘�dŚĞ�ĞŵƉůŽǇĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵŽĚĞů�ŝŶĐůƵĚĞƐ�ʹ�Ă�ĚŝƐƉĞƌƐŝǀĞ�ŽƉƟĐĂů�
ŵŽĚĞů�ǁŝƚŚ�ŵƵůƟƉůĞ�ďĂŶĚ�ĐŽƵƉůŝŶŐ͖�ʹ�ƚŚĞ��ŶŐĞůďƌĞĐŚƚͲtĞŝĚĞŶŵƺůůĞƌ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ĂůůŽǁŝŶŐ�ĨŽƌ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ĐŽŵƉŽƵŶĚͲĚŝƌĞĐƚ�
ŝŶƚĞƌĨĞƌĞŶĐĞ�ĞīĞĐƚƐ͖�ʹ�ĂŶĚ�Ă�ĚŽƵďůĞ�ŚƵŵƉĞĚ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ǁŝƚŚ�ĂďƐŽƌƉƟŽŶ�ŝŶ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ�ǁĞůů�ĚĞƐĐƌŝďĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ŽƉƟĐĂů�
ŵŽĚĞů�ĨŽƌ�ĮƐƐŝŽŶ�΀ϯ͕ϰ΁͘�/ŵƉĂĐƚ�ŽĨ�ƚŚĞ�ĂĚǀĂŶĐĞĚ�ŵŽĚĞůůŝŶŐ�ŽŶ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶĐůƵĚŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ĞŵŝƐ-
ƐŝŽŶ�ƐƉĞĐƚƌĂ�ŝƐ�ďĞŝŶŐ�ĂƐƐĞƐƐĞĚ�ďŽƚŚ�ďǇ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ƐĞůĞĐƚĞĚ�ŵŝĐƌŽƐĐŽƉŝĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ŝŶƚĞŐƌĂů�ĐƌŝƟĐĂůŝƚǇ�ďĞŶĐŚ-
ŵĂƌŬƐ�ŝŶĐůƵĚŝŶŐ�ŵĞĂƐƵƌĞĚ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ǁŝƚŚ�ƋƵĂƐŝͲĚŝīĞƌĞŶƟĂů�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�Ăƚ�ZW/�΀ϱ΁͘��ĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�
ƉƌŽǀŝĚĞĚ�ĨĞĞĚďĂĐŬ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƌĞĂĐƟŽŶ�ŵŽĚĞůůŝŶŐ͘�dŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�hͲϮϯϴ�/����ĞǀĂůƵĂƚĞĚ�ĮůĞ�ŝƐ�ƌĞǀŝĞǁĞĚ�ĂŶĚ�ƚŚĞ�
ŝŵƉĂĐƚ�ŽĨ�ƉŽƐƐŝďůĞ�ĐŚĂŶŐĞƐ�ŝŶ�hͲϮϯϱ�ĚĂƚĂ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘�
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R103 Evaluation of neutron induced reactions for 238U in the resonance region
^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϭ͕��ƌĐŚŝĞƌ�W͘ �Ϯ͕��ĞĐŬĞƌ��͘ϭ͕��ĂďĞůůŽƐ�K͘�ϯ͕��ĂƉŽƚĞ�Z͘�ϰ͕��Ğ�^ĂŝŶƚ�:ĞĂŶ��͘Ϯ͕�,ĞǇƐĞ�:͘�ϭ͕�<ŝŵ�,/͘�ϱ͕�
<ŝŵ��Ž�,͘�ϱ͕�<ŽƉĞĐŬǇ�^͘�ϭ͕�>ĞĞ�z͘ͲK͘�ϱ͕�EŽŐƵĞƌĞ�'͘�Ϯ͕�WĂƌĂĚĞůĂ��͘�ϭ͕�^ŝƌĂŬŽǀ�/͘�ϲ͕�WƌŽŶǇĂĞǀ�s͘ �ϳ͕dƌŬŽǀ��͘�ϰ͕��ĞƌŽǀŶŝŬ�
G. 1
ϭ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ��ŽŵŵŝƐƐĂƌŝĂƚ�
ă�ů͛�ŶĞƌŐŝĞ��ƚŽŵŝƋƵĞ͕��ĂĚĂƌĂĐŚĞ͕�&ƌĂŶĐĞ͖�ϯ�K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ /ƐƐǇͲůĞƐͲDŽƵůŝŶĞĂƵǆ͕�&ƌĂŶĐĞ͖�ϰ�
/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϱ�<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚƌĞ͕��ĂĞũĞŽŶ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϲ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�ĂŶĚ�EƵĐůĞĂƌ��ŶĞƌŐǇ͕ �
^ŽĮĂ͕��ƵůŐĂƌŝĂ͖�ϳ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

�ƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�238h�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�Ă�ƉĞƌĨŽƌŵĂŶĐĞ�ĂƐƐĞƐƐŵĞŶƚ�ĂŶĚ�ĨŽƌ�ƐĂĨĞƚǇ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�
ƉƌĞƐĞŶƚ�ĂŶĚ�ŝŶŶŽǀĂƟǀĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵƐ͘��ƵĞ�ƚŽ�ƚŚĞ�ƌŽůĞ�ŽĨ�ƚŚĞƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ĂŶĚ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�
ĂƉƉůŝĐĂƟŽŶƐ͕�238h�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŬĞǇ�ŶƵĐůŝĚĞƐ�ŽĨ�ƚŚĞ��/�>K�;�ŽůůĂďŽƌĂƟǀĞ�/ŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƚĞĚ�>ŝďƌĂƌǇ�KƌŐĂŶŝǌĂƟŽŶͿ�ƉƌŽũĞĐƚ͘
�ǆƉĞƌŝŵĞŶƚĂů�ĂƐ�ǁĞůů�ĂƐ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌǇ�ĚĂƚĂ�ƌĞůĂƚĞĚ�ƚŽ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�238U in the resonance re-
ŐŝŽŶ�ǁĞƌĞ�ƌĞǀŝĞǁĞĚ͘��ĂƐĞĚ�ŽŶ�ƚŚŝƐ�ƌĞǀŝĞǁ�Ă�ŶĞǁ�ĞǀĂůƵĂƟŽŶ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ĂŶĚ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘�
ZĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�Ă�ƐŝŵƵůƚĂŶĞŽƵƐ�ĂŶĂůǇƐŝƐ�ŽĨ�ŚŝŐŚ�ƌĞƐŽůƵƟŽŶ�ĐĂƉƚƵƌĞ�ĂŶĚ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ͘��ǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�Ă�ůĞĂƐƚ�ƐƋƵĂƌĞƐ�ĂŶĂůǇƐŝƐ�ƵƐŝŶŐ�ƚŚĞ�'D��ĐŽĚĞ�ƚŽ�
ĚĞƚĞƌŵŝŶĞ�Ă�ƌĞĐŽŵŵĞŶĚĞĚ�ĂǀĞƌĂŐĞ�ĐĂƉƚƵƌĞ�ĂŶĚ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘�dŚĞƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ǁĞƌĞ�ƉĂƌĂŵĞƚĞƌŝƐĞĚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĂǀĞƌĂŐĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂƉƉůǇŝŶŐ�ƚŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƚŚĞŽƌǇ�ǁŝƚŚ�ǁŝĚƚŚ�ŇƵĐƚƵĂƟŽŶƐ͘�
/Ŷ�ƚŚŝƐ�ĂŶĂůǇƐŝƐ�ĐŽŶƐŝƐƚĞŶĐǇ�ǁŝƚŚ�ƚŚĞ�ĨĂƐƚ�ƌĞŐŝŽŶ�ǁĂƐ�ĞŶƐƵƌĞĚ�ďǇ�ŝŶĐůƵĚŝŶŐ�ƌĞƐƵůƚƐ�ŽĨ�ŽƉƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�΀ϭ΁�ĂŶĚ�ŝŶͲĞůĂƐƟĐ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŽĨ��ĂƉŽƚĞ�Ğƚ�Ăů͘�΀Ϯ΁͘�
�ĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƌĞƐƵůƚƐ�Ă�ƐĞƚ�ŽĨ�ƚĞƐƚ�ĮůĞƐ�ǁĂƐ�ƉƌŽĚƵĐĞĚ�ƚŽ�ƐƚƵĚǇ�ƐǇƐƚĞŵĂƟĐ�ĞīĞĐƚƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ďŽƵŶĚ�
ƐƚĂƚĞƐ͕�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ƵƉƉĞƌ�ďŽƵŶĚĂƌǇ�ŽĨ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ĂŶĚ�ƚŚĞ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶĮŶŝƚĞůǇ�ĚŝůƵƚĞ�ĐĂƉ-
ƚƵƌĞ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘���ƐĞƚ�ŽĨ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĂƐ�ƐĞůĞĐƚĞĚ�ĂŶĚ�ƵƐĞĚ�ƚŽ�
ǀĞƌŝĨǇ�ƚŚĞ�ƚĞƐƚ�ĮůĞƐ͘��ĂƐĞĚ�ŽŶ�ƚŚĞƐĞ�ƐƚƵĚŝĞƐ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĨŽƌ�Ă�ŶĞǁ�ĞǀĂůƵĂƟŽŶ�ǁĞƌĞ�ĚĞĮŶĞĚ͘�

΀ϭ΁�:͘D͘�YƵĞƐĂĚĂ͕�Z͘��ĂƉŽƚĞ͕��͘^Ś͘�^ŽƵŬŚŽǀŝƚƐŬŝŝ�ĂŶĚ�^͘��ŚŝďĂ͕�EƵĐů͘��ĂƚĂ�^ŚĞĞƚƐ�ϭϭϴ͕�ϮϳϬ�;ϮϬϭϰͿ͖͘�΀Ϯ΁�Z͘��ĂƉŽƚĞ͕��͘�dƌŬŽǀ͕ �D͘�^ŝŶ͕�D͘�,ĞƌŵĂŶ͕�
A. Daskalakis and Y. Danon, Nucl. Data Sheets, ϭϭϴ, 26 (2014).
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Abstracts

R104 U-235 Evaluation of the neutron induced reactions up to 20 MeV
dƌŬŽǀ��͘�ϭ͕��ĂƉŽƚĞ�Z͘�ϭ͕�WŝŐŶŝ�D͘�Ϯ͕�>ĞĂů�>͘�ϯ͕�WƌŽŶǇĂĞǀ�s͘ �ϰ͕�^ŝŶ�D͘�ϱ͕�EŽŐƵĞƌĞ�'͘�ϲ
ϭ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�Ϯ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�͖�ϯ�
�ƚŽŵƐƚĂŶĚĂƌƚ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ͖�ϰ�W/��ƚŽŵƐƚĂŶĚĂƌƚ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ͖�ϱ����͕��ĂĚĂƌĂĐŚĞ͕�&ƌĂŶĐĞ

dŚĞ�ƉƌŝŵĂƌǇ�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂů�ŝŶ�ĐŽŵŵĞƌĐŝĂů�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵƐ�ŝƐ�Ϯϯϱh͘�dŚŝƐ�ƉůĂĐĞƐ�Ă�ŚŝŐŚ�ĚĞŵĂŶĚ�ŽŶ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŝƚƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�
&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�ƚŚĞƌŵĂů�ĂŶĚ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ͘ϭϱ�DĞs�ƚŽ�ϮϬϬ�DĞs�ŝƐ�Ă�ƐƚĂŶĚĂƌĚ͘�dŚĞ�ƉƌŽƉŽƐĂů�
ƚŽ�ĂĚŽƉƚ�ƚŚĞ�ƚŚĞƌŵĂůͲŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌƵŵ�ŽĨ�Ϯϯϱh�ĂƐ�Ă�ƌĞĨĞƌĞŶĐĞ�ƐƉĞĐƚƌƵŵ�ůĞĚ�ƚŽ�ĂŶ�/����ĞǀĂůƵĂƟŽŶ�ĞīŽƌƚ�
that resulted in consensus that the average neutron energy is 2.0 MeV, which is lower than the commonly adopted 2.03 MeV. 
dŚŝƐ�ƐŵĂůů�ĐŚĂŶŐĞ�ŚĂƐ�ƐĞǀĞƌĞ�ŝŵƉůŝĐĂƟŽŶƐ�ŽŶ�ƐŽŵĞ�ŚŝŐŚͲůĞĂŬĂŐĞ�ĐƌŝƟĐĂů�ƐŽůƵƟŽŶ�ďĞŶĐŚŵĂƌŬ�ĂƐƐĞŵďůŝĞƐ͘��Ŷ�ĞǆƚĞŶƐŝǀĞ�ƐĞĂƌĐŚ�ĨŽƌ�
ĐŽŵƉĞŶƐĂƟŶŐ�ĞīĞĐƚƐ�ǁĂƐ�ƵŶĚĞƌƚĂŬĞŶ͘�dŚĞ�ďĂƐŝĐ�ƉƌŝŶĐŝƉůĞ�ǁĂƐ�ƚŽ�ƵƐĞ�ƚŚĞ�ďĞƐƚ�ƉŚǇƐŝĐƐ�ŝŶ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ͕�ƌĞƐƉĞĐƚ�ƚŚĞ�
ŵŝĐƌŽƐĐŽƉŝĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ůŝŵŝƚ�ƚŚĞ�ĂĚũƵƐƚŵĞŶƚƐ�ŽŶůǇ�ƚŽ�ƉĂƌĂŵĞƚĞƌƐ�ƚŚĂƚ�ĂƌĞ�ƉŽŽƌůǇ�ŬŶŽǁŶ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ƉƌŽŵƉƚ�
ĮƐƐŝŽŶ�ƐƉĞĐƚƌƵŵ͕�Ă�ŶĞǁ�ƐŝŵƵůƚĂŶĞŽƵƐ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ƚŚĞƌŵĂů�ĐŽŶƐƚĂŶƚƐ�ĨŽƌ�ƚŚĞ�͞^ƚĂŶĚĂƌĚƐ͟�ǁĂƐ�ƌĞĐĞŶƚůǇ�ƵŶĚĞƌƚĂŬĞŶ͕�ĂŶĚ�
ƵƉĚĂƚĞĚ�ǀĂůƵĞƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ƌĞĮŶĞ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ĞǀĂůƵĂƟŽŶ͘��ďŽǀĞ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĂŶŐĞ�Ă�ŶĞǁ�ĚŝƐƉĞƌƐŝǀĞ�ĐŽƵƉůĞĚͲ
ĐŚĂŶŶĞů�ŽƉƟĐĂů�ŵŽĚĞů�ĂŶĚ�Ă�ƚƌŝƉůĞͲŚƵŵƉĞĚ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ǁĞƌĞ�ĞŵƉůŽǇĞĚ�ƚŽ�ƵƉĚĂƚĞ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘���ŐŽŽĚ�Įƚ�
ŽĨ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁĂƐ�ŽďƚĂŝŶĞĚ͕�ǁŚŝĐŚ�ŝƐ�ĞǆƚƌĞŵĞůǇ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƚŚĞ�ĐŽƌƌĞĐƚ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ƚŚĞ�ĐŽŵƉĞƟŶŐ�
ĐŚĂŶŶĞůƐ͘�dŚĞ�ĨŽĐƵƐ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ǁĂƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ďĞůŽǁ�ϮϬ�DĞs͕�ďƵƚ�ĞǆƚĞŶƐŝŽŶ�ƚŽ�ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ�ŝƐ�ĨŽƌĞƐĞĞŶ͘�dŚĞ�
ĞǀĂůƵĂƟŽŶ�ŝƐ�ďĞŝŶŐ�ĞǆƚĞŶƐŝǀĞůǇ�ƚĞƐƚĞĚ�ŝŶ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ĐƌŝƟĐĂůŝƚǇ�ďĞŶĐŚŵĂƌŬƐ�ĨƌŽŵ�ƚŚĞ�,ĂŶĚďŽŽŬ�ŽĨ�/ŶƚĞƌŶĂƟŽŶĂů��ƌŝƟĐĂůŝƚǇ�
^ĂĨĞƚǇ��ĞŶĐŚŵĂƌŬ��ǆƉĞƌŝŵĞŶƚƐ͘��ŽŵƉĞŶƐĂƟŶŐ�ĞīĞĐƚƐ�ǁŝƚŚ�ŽƚŚĞƌ�ŶƵĐůŝĚĞƐ�ĂƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ŝŶ�ƉĂƌĂůůĞů͘��ƵƌƌĞŶƚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�
ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŝƐ�ĐŽŵƉĂƌĂďůĞ�ƚŽ�ƚŚĞ��E�&ͬ�Ͳs//͘ϭ�ůŝďƌĂƌǇ͕ �ǁŝƚŚ�ƚŚĞ�ŐŽĂů�ƚŽ�ĂĐŚŝĞǀĞ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĞŶŚĂŶĐĞĚ�ƉĞƌĨŽƌŵĂŶĐĞ�ǁŝƚŚŽƵƚ�
compromising the consistency with measured microscopic data.

R105 Re-evaluation of the 235U resonance parameters to fit the standard recommended 
values
>ĞĂů�>͘�ϭ͕�EŽŐƵĞƌĞ�'͘�Ϯ͕�WĂƌĂĚĞůĂ��͘�ϯ͕��ƵƌĂŶ�/͘�ϰ͕�dĂƐƐĂŶͲ'Žƚ�>͘�ϱ͕��ĂŶŽŶ�z͘ �ϲ͕�:ĂŶĚĞů�D͘�ϳ
ϭ�W^EͲ�yWͬ^E�ͬ>EZ͕�/Z^E͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞ͖�Ϯ����͕���E͕��ĂĚĂƌĂĐŚĞ͕�^ĂŝŶƚ�WĂƵů�ůĞƐ��ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�
ϯ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ ��ĞůŐŝƵŵ͖�ϰ�hŶŝǀĞƌƐŝĚĂĚĞ�ĚĞ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ͖�ϱ��EZ^ͬ/EϮWϯͲ/WE͕�&ƌĂŶĐĞ͖�
ϲ�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�h^�͖�ϳ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

ZĞĐĞŶƚůǇ�Ă�ŐƌĞĂƚ�ĚĞĂů�ŽĨ�ĞīŽƌƚ�ŚĂƐ�ďĞĞŶ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƚŚĞ�ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ǀĂůƵĞƐ�ŝŶ�ĐŽŶŶĞĐƟŽŶ�ǁŝƚŚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶƚĞƌĂĐ-
ƟŽŶ�ĨŽƌ�ƐŽŵĞ�ĂĐƟŶŝĚĞƐ͘�tŚŝůĞ�ƐƚĂŶĚĂƌĚ�ĚĂƚĂ�ĐŽŵƉŝůĂƟŽŶ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ĚĞĐĂĚĞƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ĞǆŝƐƟŶŐ�
nuclear data libraries (ENDF, JEFF, JENDL, etc.) do not follow the standard recommended values. Indeed, the majority of evalu-
ĂƟŽŶƐ�ĨŽƌ�ŵĂũŽƌ�ĂĐƟŶŝĚĞƐ�ĚŽ�ŶŽƚ�ĐŽŶĨŽƌŵ�ƚŽ�ƚŚĞ�ƐƚĂŶĚĂƌĚƐ�ǁŚĂƚƐŽĞǀĞƌ͘ �/Ŷ�WĂƌƟĐƵůĂƌ͕ �ĨŽƌ�ƚŚĞ�Ŷ�н�Ϯϯϱh�ŝŶƚĞƌĂĐƟŽŶ�ƚŚĞ�ŽŶůǇ�ǀĂůƵĞ�
ŝŶ�ĐŽŵƉůŝĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ŝƐ�ƚŚĞ�ƚŚĞƌŵĂů�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�
��ƌĞƐŽŶĂŶĐĞ�ƌĞͲĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�Ŷ�н�Ϯϯϱh�ŝŶƚĞƌĂĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŝƐƐƵĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ǀĂůƵĞƐ�ŝŶ�
the energy range from 10Ͳϱ�Ğs�ƚŽ�ϮϮϱϬ�Ğs͘ �ZĞĐĞŶƚůǇ͕ �Ϯϯϱh�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ���ZE�
EĞƵƚƌŽŶ�dŝŵĞͲŽĨͲ&ůŝŐŚƚ�ĨĂĐŝůŝƚǇ͕ �ŬŶŽǁŶ�ĂƐ�EͺdK&͕ �ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ͘ϳ�Ğs�ƚŽ�ϭϬ�ŬĞs͘ �dŚĞ�ĚĂƚĂ�ǁĞƌĞ�ŶŽƌŵĂůŝǌĞĚ�ĂĐĐŽƌĚŝŶŐ�
ƚŽ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ƐƚĂŶĚĂƌĚ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ŝŶƚĞŐƌĂů�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ϳ͘ϴ�Ğs�ƚŽ�ϭϭ�Ğs͘ ��Ɛ�Ă�ƌĞƐƵůƚ͕�ƚŚĞ�EͺdK&�ĂǀĞƌĂŐĞĚ�ĮƐƐŝŽŶ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂďŽǀĞ�ϭϬϬ�Ğs�ĂƌĞ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ƌĞĐŽŵŵĞŶĚĞĚ�ǀĂůƵĞƐ͘�dŚĞ�EͺdK&�ĚĂƚĂ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�
the Ϯϯϱh�ƌĞƐŽŶĂŶĐĞ�ĂŶĂůǇƐŝƐ�ƚŚĂƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽĚĞ�^�DDz͘ �/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ĂǀĞƌĂŐĞ�ƐƚĂŶĚĂƌĚ�ǀĂůƵĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�
ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ƐƚĂŶĚĂƌĚ�ƚŚĞƌŵĂů�ǀĂůƵĞƐ�ĨŽƌ�ĮƐƐŝŽŶ͕�ĐĂƉƚƵƌĞ͕�ĂŶĚ�ĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĞƌĞ�ĂůƐŽ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ͘��
dŚĞ�ŝŶƚĞŶƚ�ŽĨ�ƚŚĞ�ĨƵůů�ƉĂƉĞƌ�ŝƐ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ƵƐĞĚ�ĨŽƌ�ƌĞͲĞǀĂůƵĂƟŶŐ�ƚŚĞ�ϮϯϱU resonance parameters including the 
ƌĞĐŽŵŵĞŶĚĞĚ�ƐƚĂŶĚĂƌĚ�ǀĂůƵĞƐ�ĂƐ�ǁĞůů�ĂƐ�ŶĞǁ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘
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R106 235U resonance parameters and neutron multiplicities in the neutron energy region 
below 100 eV
WŝŐŶŝ��Dd͘ �ϭ͕��ĂƉŽƚĞ�Z͘�Ϯ͕�dƌŬŽǀ��͘�Ϯ͕�WƌŽŶǇĂĞǀ�s'͘�ϯ
ϭ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�͖�Ϯ�/����EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ�WƌŝǀĂƚĞ�
/ŶƐƟƚƵƟŽŶ��ƚŽŵƐƚĂŶĚĂƌƚ͕�^ƚĂƚĞ��ŽƌƉŽƌĂƟŽŶ�ZŽƐĂƚŽŵ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ

�� ŶĞǁ�ƐĞƚ� ŽĨ� dŚĞƌŵĂů�EĞƵƚƌŽŶ��ŽŶƐƚĂŶƚƐ� ;dE�ƐͿ�ŚĂǀĞ�ďĞĞŶ� ƌĞĐĞŶƚůǇ�ĞǀĂůƵĂƚĞĚ�ƵƐŝŶŐ� ĚŝƌĞĐƚ� ŵĞĂƐƵƌĞŵĞŶƚƐ� Ăƚ� ƚŚĞ� ƚŚĞƌŵĂů�
ĞŶĞƌŐǇ� ΀ϭ΁͘�� dŚĞ�ŶĞǁ�dE�Ɛ� ĨĞĂƚƵƌĞ�Ă�ƌĞĚƵĐĞĚ� ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ͕ �ŶĂŵĞůǇ� Ȟ̄  computed at the thermal energy. Ad-
ĚŝƟŽŶĂůůǇ͕ �ŶĞǁ�ƚŚĞƌŵĂů�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ� ;W&E^Ϳ�ŚĂǀĞ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ĞǀĂůƵĂƚĞĚ� ΀Ϯ΁͖� ƚŚĞƐĞ�ŶĞǁ�W&E^� ƌĞƐƵůƚ� ŝŶ�Ă�
ůŽǁĞƌ�W&E^�ĂǀĞƌĂŐĞ�ĞŶĞƌŐǇ�ƚŚĂŶ�ƚŚĂƚ�ŽŶĞ�ƵƐĞĚ�ŝŶ�ĞǆŝƐƟŶŐ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘
dŚĞ��ƵƐĞ��ŽĨ��ŶĞǁ��dE�Ɛ��ĂŶĚ�� ƚŚĞƌŵĂů��W&E^��ŽĨ�� Ϯϯϱ�h�� ŝŶ�� ƚŚĞƌŵĂů��ƐŽůƵƟŽŶ�ďĞŶĐŚŵĂƌŬ�ƐŝŵƵůĂƟŽŶƐ�ǇŝĞůĚƐ�ŬĞī  values that are 
ůĂƌŐĞƌ� ƚŚĂŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ďǇ�ĂŶ� ŝŶĐƌĞĂƐŝŶŐ�ŵĂƌŐŝŶ�ĂƐ� ƚŚĞ�ĂďŽǀĞͲƚŚĞƌŵĂůͲůĞĂŬĂŐĞͲĨƌĂĐƟŽŶ� ;�d>&Ϳ� ŝŶĐƌĞĂƐĞƐ͘��ƵƌƌĞŶƚ�ůŝďƌĂƌŝĞƐ�
achieved an almost independent kĞī�ǀƐ�ƚŚĞ��d>&�ĨŽƌ

�Ϯϯϱ�h�ƐŽůƵƟŽŶ�ďĞŶĐŚŵĂƌŬƐ͕�ĂŶĚ�ƐƵĐŚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�
ĐŽŶƐƚƌĂŝŶ�ĨŽƌ� ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ͘
dŚĞ�ŐŽĂů�ŽĨ� ƚŚŝƐ�ǁŽƌŬ� ŝƐ� ƚŽ� ƌĞƐƚŽƌĞ� ƚŚĞ�ďĞŶĐŚŵĂƌŬ�ƉĞƌĨŽƌŵĂŶĐĞ� ĨŽƌ� Ϯϯϱ�h�ƐŽůƵƟŽŶƐ�ďǇ� ĐŽŵďŝŶŝŶŐ� ĐŚĂŶŐĞƐ� ƚŽ� ƚŚĞ� ƌĞƐŽŶĂŶĐĞ�
parameters as well as to the prompt resonance Ȟ̄ � ďĞůŽǁ� ϭϬϬ� Ğs͘� dŚŝƐ� ŶĞǁ� ƐĞƚ� ŽĨ� ƉŚǇƐŝĐĂů� ƋƵĂŶƟƟĞƐ� ƐŚŽƵůĚ�ƌĞƐƚŽƌĞ� ƚŚĞ�
ĂŐƌĞĞŵĞŶƚ� ĨŽƌ� ŚŝŐŚͲůĞĂŬĂŐĞ� ƐŽůƵƟŽŶ� ďĞŶĐŚŵĂƌŬƐ�ǁŚŝůĞ� ŬĞĞƉŝŶŐ� ƚŚĞ�ŐŽŽĚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ůĂƌŐĞ�ƚŚĞƌŵĂů�ƐŽůƵƟŽŶ�ĂƐƐĞŵďůŝĞƐ͘�
�ĚĚŝƟŽŶĂůůǇ͕ �ƚŚĞ�ŶĞǁ�ZWƐ�ƐŚŽƵůĚ�ǇŝĞůĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�Ăůů�ĂǀĂŝůĂďůĞ�dK&�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ĨŽƌ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŝŶ-
ĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�Ϯϯϱ U.

΀ϭ΁�s͘ �'͘�WƌŽŶǇĂĞǀ�Ğƚ�Ăů͕�͞EĞǁ�Įƚ�ŽĨ�ŶĞƵƚƌŽŶ�ƚŚĞƌŵĂů�ĐŽŶƐƚĂŶƚƐ�ĨŽƌ�Ϯϯϯ͕Ϯϯϱ�h͕�Ϯϯϵ͕Ϯϰϭ�WƵ�ĂŶĚ�ϮϱϮ��Ĩ͗�ŵŝĐƌŽƐĐŽƉŝĐ�ǀƐ�ŝŶƚĞŐƌĂů�ĚĂƚĂ͕͟ �ĂďƐƚƌĂĐƚ�
ϳϬϯ͕�E�ϮϬϭϲ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�EƵĐůĞĂƌ��ĂƚĂ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͘�͖�΀Ϯ΁�Z͘��ĂƉŽƚĞ�Ğƚ�Ăů͕�͞WƌŽŵƉƚ�&ŝƐƐŝŽŶ�EĞƵƚƌŽŶ�^ƉĞĐƚƌĂ�ŽĨ��ĐƟŶŝĚĞƐ͕͟ �
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EŽƟĐĞ͗�dŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ�ŚĂƐ�ďĞĞŶ�ĂƵƚŚŽƌĞĚ�ďǇ�hdͲ�ĂƩĞůůĞ͕�>>��ƵŶĚĞƌ��ŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϬϱͲϬϬKZϮϮϳϮϱ�ǁŝƚŚ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͘�dŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�
'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�ĂŶĚ�ƚŚĞ�ƉƵďůŝƐŚĞƌ͕ �ďǇ�ĂĐĐĞƉƟŶŐ�ƚŚĞ�ĂƌƟĐůĞ�ĨŽƌ�ƉƵďůŝĐĂƟŽŶ͕�ĂĐŬŶŽǁůĞĚŐĞƐ�ƚŚĂƚ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�Ă�ŶŽŶͲĞǆĐůƵƐŝǀĞ͕�ƉĂŝĚͲ
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I107 The measurement programme at the neutron time-of-flight facility n-TOF at CERN
'ƵŶƐŝŶŐ�&͘ �ϭ�ĂŶĚ�ƚŚĞ�ŶͺdK&�ĐŽůůĂďŽƌĂƟŽŶ�;ĂďŽƵƚ�ϭϬϬ�ĂƵƚŚŽƌƐͿ 
ϭ�/ƌĨƵ͕�����^ĂĐůĂǇ͕ ��'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ

EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�Ă�ǁŝĚĞ�ǀĂƌŝĞƚǇ�ŽĨ�ƌĞƐĞĂƌĐŚ�ĮĞůĚƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ŶƵĐůĞĂƌ�
ůĞǀĞů�ĚĞŶƐŝƟĞƐ�ĂŶĚ�ƐƚĞůůĂƌ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ�ƚŽ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ůŝŬĞ�ƚŚĞ�ƐĂĨĞƚǇ�ĂŶĚ�ĐƌŝƟĐĂůŝƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�Ğǆ-
ŝƐƟŶŐ�ĂŶĚ�ĨƵƚƵƌĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͕�ƌĂĚŝĂƟŽŶ�ĚŽƐŝŵĞƚƌǇ͕ �ŵĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͕�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ͕�ĂĐĐĞůĞƌĂƚŽƌͲĚƌŝǀĞŶ�
ƐǇƐƚĞŵƐ�ĂŶĚ�ĨƵĞů�ĐǇĐůĞ�ŝŶǀĞƐƟŐĂƟŽŶƐ͘�^ŝŵƵůĂƟŽŶƐ�ĂŶĚ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ĂƉƉůŝĐĂƟŽŶƐ�ůĂƌŐĞůǇ�ƌĞůǇ�ŽŶ�ĞǀĂůƵĂƚĞĚ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘�dŚĞ�ĞǀĂůƵĂƟŽŶƐ�ŝŶ�ƚŚĞƐĞ�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ĂƐĞĚ�ďŽƚŚ�ŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ͘
��ZE Ɛ͛�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŶͺdK&�ŚĂƐ�ƉƌŽĚƵĐĞĚ�Ă�ĐŽŶƐŝĚĞƌĂďůĞ�ĂŵŽƵŶƚ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƐŝŶĐĞ�ŝƚ�ŚĂƐ�ďĞĐŽŵĞ�ĨƵůůǇ�
ŽƉĞƌĂƟŽŶĂů�ǁŝƚŚ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�ŝƚƐ�ƐĐŝĞŶƟĮĐ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉƌŽŐƌĂŵŵĞ�ŝŶ�ϮϬϬϮ͘�tŚŝůĞ�ĨŽƌ�Ă�ůŽŶŐ�ƉĞƌŝŽĚ�Ă�ƐŝŶŐůĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƐƚĂ-
ƟŽŶ�;��ZϭͿ�ůŽĐĂƚĞĚ�Ăƚ�ϭϴϱ�ŵ�ĨƌŽŵ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ǁĂƐ�ĂǀĂŝůĂďůĞ͕�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�Ă�ƐĞĐŽŶĚ�ďĞĂŵ�ůŝŶĞ�Ăƚ�ϮϬ�ŵ�
;��ZϮͿ�ŝŶ�ϮϬϭϰ�ŚĂƐ�ƐƵďƐƚĂŶƟĂůůǇ�ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ͘��Ŷ�ŽƵƚůŝŶĞ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ĂĐƟǀŝƟĞƐ�Ăƚ���ZE Ɛ͛�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŶͺdK&�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘
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Abstracts

R108 Neutron nuclear data measurements for criticality safety
'ƵďĞƌ�<͘�ϭ͕�WĂƌĂĚĞůĂ��͘�Ϯ͕�<ŽƉĞĐŬǇ�^͘�Ϯ͕�,ĞǇƐĞ�:͘�Ϯ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �Ϯ͕�^ŝĞŐůĞƌ�W͘ �Ϯ 
ϭ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�͖�Ϯ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�hŶŝƚ͕���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�h^��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�EƵĐůĞĂƌ��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ�WƌŽŐƌĂŵ�;E�^WͿ�ŚĂƐ�Ă�ŶƵŵďĞƌ�ŽĨ�ƚĂƐŬƐ�ƌĞƋƵŝƌŝŶŐ�ĞīĞĐƟǀĞ�ŶƵĐůĞĂƌ�ĐƌŝƟ-
ĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĮƐƐŝŽŶĂďůĞ�ŵĂƚĞƌŝĂů�ƐƚŽƌĂŐĞ�ĨƌŽŵ�ĨŽƌŵĞƌ�ŽƉĞƌĂƟŽŶƐ͘�WĞƌƟŶĞŶƚ�ƚŽ�ƚŚĞƐĞ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�
ŝŵƉƌŽǀĞĚ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶƵĐůŝĚĞƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ĮƐƐŝŽŶĂďůĞ�ŵĂƚĞƌŝĂů�ĐŽŶĚŝƟŽŶŝŶŐ�ĂŶĚ�ůŽŶŐͲƚĞƌŵ�ƐƚŽƌĂŐĞ͘�EĞǁ�ĚĂƚĂ�ĂŶĚ�
ĞǀĂůƵĂƟŽŶƐ�ŝŶĐůƵĚŝŶŐ�ĐŽǀĂƌŝĂŶĐĞƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƐĞǀĞƌĂů�ƐƚĂďůĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ŵĂƚĞƌŝĂůƐ�ĨŽƵŶĚ�ŝŶ�ŵŝǆƚƵƌĞƐ�ǁŝƚŚ�
ƵƌĂŶŝƵŵ͘�/ĚĞŶƟĮĞĚ�ĚĞĮĐŝĞŶĐŝĞƐ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ŚĂǀĞ�ďĞĞŶ�ŽƵƚůŝŶĞĚ�ŝŶ�ƚŚĞ�ĮǀĞͲǇĞĂƌ�ƉůĂŶ�ŽĨ�ƚŚĞ�E�^W͘ �dŽ�ƌĞƐƉŽŶĚ�ƚŽ�
ƚŚĞƐĞ�ŶĞĞĚƐ͕�ŶĞǁ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ŝŶŝƟĂƚĞĚ�ĨŽƌ�ĐĞƌŝƵŵ�ĂŶĚ�ǀĂŶĂĚŝƵŵ͘�
dŚĞ�'ĞĞů��ůĞĐƚƌŽŶ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�;'�>/E�Ϳ�ŽĨ�ƚŚĞ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂů�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ�
�ĞŶƚĞƌƐ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�hŶŝŽŶ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ƉĞƌĨŽƌŵ�ƚǁŽ�ƚǇƉĞƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚƐ͘�&ŝƌƐƚůǇ͕ �Ă�ŵĞƚĂůůŝĐ�ŶĂƚƵƌĂů��Ğ�ƚĂƌŐĞƚ�ǁĂƐ�ƉůĂĐĞĚ�
ŝŶ�&ůŝŐŚƚ�WĂƚŚ�ϭϰ�Ăƚ�Ă�ĚŝƐƚĂŶĐĞ�ŽĨ�ϲϬ�ŵ�ĨƌŽŵ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ƚŽ�ŵĞĂƐƵƌĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ǁŝƚŚ�ϰ��ϲ�ϲ�ĚĞƚĞĐƚŽƌƐ͘��
�ƵĞ�ƚŽ�ŝƚƐ�ƌĞĂĐƟǀŝƚǇ�ǁŝƚŚ�Ăŝƌ͕ �ƚŚĞ�ŵĞƚĂůůŝĐ��Ğ�ƐĂŵƉůĞ�ǁĂƐ�ĞŶĐĂƉƐƵůĂƚĞĚ�ŝŶ�Ă�ƚŚŝŶͲǁĂůů�ĂůƵŵŝŶƵŵ�ĐŽŶƚĂŝŶĞƌ͘ ��dŽ�ĐŽƌƌĞĐƚ�ĨŽƌ�ƚŚĞ�ĞĨ-
ĨĞĐƚ�ŽĨ�ƚŚĞ�ĂůƵŵŝŶƵŵ͕�ĂŶ�ĞŵƉƚǇ�ĐŽŶƚĂŝŶĞƌ�ŽĨ�ƚŚĞ�ĞǆĂĐƚ�ƐĂŵĞ�ĚŝŵĞŶƐŝŽŶƐ�ǁĂƐ�ĂůƐŽ�ŵĞĂƐƵƌĞĚ͘��^ĞĐŽŶĚůǇ͕ �ƚŚĞ�ƐĂŵĞ�ƐĂŵƉůĞ�ĂŶĚ�Ă�
ƐŝŵŝůĂƌ�ƚŚŝĐŬĞƌ�ƐĂŵƉůĞ�ǁĞƌĞ�ƵƐĞĚ�ŝŶ�Ă�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĞǆƉĞƌŝŵĞŶƚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�dŚĞ�ƐĂŵƉůĞ�ǁĂƐ�ƉůĂĐĞĚ�ŝŶ�
&ůŝŐŚƚ�WĂƚŚ�ϰ�ĂŶĚ�Ăƚ�Ă�ĚŝƐƚĂŶĐĞ�ŽĨ�ϱϬ�ŵ�ĨƌŽŵ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƚĂƌŐĞƚ�Ă�ϭ͘ϮϳͲĐŵ�ƚŚŝĐŬ�ϲ>ŝ�ŐůĂƐƐ�ĚĞƚĞĐƚŽƌ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƚĞĐƚ�ƚŚĞ�ƐĂŵƉůĞͲ
ƚƌĂŶƐŵŝƩĞĚ�ŶĞƵƚƌŽŶƐ͘��ŵƉƚǇ�ĂůƵŵŝŶƵŵ�ĐŽŶƚĂŝŶĞƌƐ�ƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ŽƉĞŶ�ďĞĂŵ�ĂƐ�Ă�ĐŽŵƉĞŶƐĂƚŽƌ�ĨŽƌ�ƚŚĞ�ĂůƵŵŝŶƵŵ�ŝŶ�ƚŚĞ�ƐĂŵƉůĞ͘�
^ŝŵŝůĂƌ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ǀĂŶĂĚŝƵŵ�ƐĂŵƉůĞƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƚŚŝĐŬŶĞƐƐ͕�ǁŚŝĐŚ�ǁĞƌĞ�ŶŽƚ�ĞŶĐĂƉƐƵůĂƚĞĚ�ŝŶ�Ă�ĐŽŶƚĂŝŶĞƌ͘ ��
dŚĞ�ĮŶĂů�ƉĂƉĞƌ�ǁŝůů�ƉƌŽǀŝĚĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƚĂŝůƐ�ĂŶĚ�ĐŽŵƉĂƌĞ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ĐĞƌŝƵŵ�ĂŶĚ�ǀĂŶĂĚŝƵŵ�
ǁŝƚŚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĐĂůĐƵůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ůĂƚĞƐƚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĮůĞƐ͘

KZE>�ŝƐ�ŵĂŶĂŐĞĚ�ďǇ�hdͲ�ĂƩĞůůĞ͕�>>�͕�ĨŽƌ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϬϱͲϬϬKZϮϮϳϮϱ͘�dŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�EƵĐůĞĂƌ�
�ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ�WƌŽŐƌĂŵ�ƐƉŽŶƐŽƌĞĚ�ƚŚĞ�ǁŽƌŬ�ƚŚĂƚ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ

EŽƟĐĞ͗��dŚŝƐ�ĂďƐƚƌĂĐƚ�ŚĂƐ�ďĞĞŶ�ĂƵƚŚŽƌĞĚ�ďǇ�hdͲ�ĂƩĞůůĞ͕�>>�͕�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϬϱͲϬϬKZϮϮϳϮϱ�ǁŝƚŚ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͘�dŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�
'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�ĂŶĚ�ƚŚĞ�ƉƵďůŝƐŚĞƌ͕ �ďǇ�ĂĐĐĞƉƟŶŐ�ƚŚĞ�ĂƌƟĐůĞ�ĨŽƌ�ƉƵďůŝĐĂƟŽŶ͕�ĂĐŬŶŽǁůĞĚŐĞƐ�ƚŚĂƚ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�Ă�ŶŽŶͲĞǆĐůƵƐŝǀĞ͕�
paid-up, irrevocable, world-wide license to publish or reproduce the published form of this manuscript, or allow others to do so, for United States Govern-
ŵĞŶƚ�ƉƵƌƉŽƐĞƐ͘��dŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ǁŝůů�ƉƌŽǀŝĚĞ�ƉƵďůŝĐ�ĂĐĐĞƐƐ�ƚŽ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ŽĨ�ĨĞĚĞƌĂůůǇ�ƐƉŽŶƐŽƌĞĚ�ƌĞƐĞĂƌĐŚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ��K��WƵďůŝĐ�
�ĐĐĞƐƐ�WůĂŶ�;ŚƩƉ͗ͬͬĞŶĞƌŐǇ͘ŐŽǀͬĚŽǁŶůŽĂĚƐͬĚŽĞͲƉƵďůŝĐͲĂĐĐĞƐƐͲƉůĂŶͿ͘��dŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�EƵĐůĞĂƌ��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ�WƌŽŐƌĂŵ�ƐƉŽŶƐŽƌĞĚ�ƚŚĞ�ǁŽƌŬ�
that is presented in this paper.

R109 Iron-56 capture cross section experiments at the RPI LINAC center 
DĐ�ĞƌŵŽƩ��͘�ϭ͕��ůĂŝŶ��͘ϭ͕��ƌŽǁŶ�:͘�ϭ͕�dŚŽŵƉƐŽŶ�E͘�ϭ͕�tĞůƚǌ��͘�ϭ͕�zŽƵŵĂŶƐ��͘�ϭ͕��ĂŶŽŶ�z͘ �ϭ͕��ůŽĐŬ�Z͘�͘�Ϯ͕��ĂƌƌǇ�
�W͘ �Ϯ͕��ĂƐŬĂůĂŬŝƐ��͘D͘Ϯ͕��ƉƉŝŶŐ���͘�Ϯ͕�>ĞŝŶǁĞďĞƌ�'͘�Ϯ͕�ZĂƉƉ�D:͘��Ϯ� 
ϭ�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�dƌŽǇ͕ �Ez͕ �h^�͖�Ϯ��ĞĐŚƚĞů�DĂƌŝŶĞ�WƌŽƉƵůƐŝŽŶ��ŽƌƉ͕�<ŶŽůůƐ��ƚŽŵŝĐ�WŽǁĞƌ�
Laboratory, Schenectady, NY, USA

/ƌŽŶ Ɛ͛�ƌŽůĞ�ĂƐ�Ă�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů�ŝŶ�Ă�ǁŝĚĞ�ǀĂƌŝĞƚǇ�ŽĨ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ�ŵĂŬĞ�ŝƚ�Ă�ŚŝŐŚ�ƉƌŝŽƌŝƚǇ�ĨŽƌ�ŶĞǁ�ĂŶĚ�ďĞƩĞƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ƵƉƉĞƌ�ĞŶĞƌŐǇ�ůŝŵŝƚ�ĨŽƌ�ĞǆŝƐƟŶŐ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ŝƚƐ�ŵĂũŽƌ�ŝƐŽƚŽƉĞ͕�ŝƌŽŶͲϱϲ͕�ŚĂƐ�ŚŝƐƚŽƌŝ-
ĐĂůůǇ�ďĞĞŶ�ĐŽŶƐƚƌĂŝŶĞĚ�ďǇ�ƚŚĞ�ĮƌƐƚ�ŝŶĞůĂƐƟĐ�ƚŚƌĞƐŚŽůĚ�Ăƚ�ϴϰϳ�ŬĞs͘ �>ŝƩůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐĂƉƚƵƌĞ�ĚĂƚĂ�ĨŽƌ�ŝƌŽŶͲϱϲ�ĞǆŝƐƚƐ�ĂďŽǀĞ�ƚŚŝƐ�
ƚŚƌĞƐŚŽůĚ͕�ĂƐ�ŝŶĞůĂƐƟĐ�ƉŚŽƚŽŶƐ�ƚĞŶĚ�ƚŽ�ŽďƐĐƵƌĞ�ƚŚĞ�ŵƵĐŚ�ƐŵĂůůĞƌ�ĐĂƉƚƵƌĞ�ƐŝŐŶĂů͘�
A new array of C6D6 ĚĞƚĞĐƚŽƌƐ�ŝŶƐƚĂůůĞĚ�Ăƚ�ƚŚĞ�ZW/�>/E����ĞŶƚĞƌ�ŚĂƐ�ĞŶĂďůĞĚ�ƚŚĞ�ĐĂƉĂďŝůŝƚǇ�ƚŽ�ŵĞĂƐƵƌĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂďŽǀĞ�ƚŚĞ�ŝŶĞůĂƐƟĐ�ƚŚƌĞƐŚŽůĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ĚŝŐŝƚĂů�ƉŽƐƚͲƉƌŽĐĞƐƐŝŶŐ�ĮůƚĞƌƐ�ĂŶĚ�ƉƵůƐĞͲŝŶƚĞŐƌĂů�ĚŝƐĐƌŝŵŝŶĂƚŽƌƐ͕�
ǁŝƚŚŽƵƚ�ƐĂĐƌŝĮĐŝŶŐ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ƋƵĂůŝƚǇ�ŽĨ�ĚĂƚĂ�Ăƚ�ůŽǁĞƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ǁŚĞƌĞ�ƐƵĐŚ�ĮůƚĞƌŝŶŐ�ŝƐ�ƵŶŶĞĐĞƐƐĂƌǇ͘
dŚĞ��6D6�ĚĞƚĞĐƚŽƌƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ƉĞƌĨŽƌŵ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�Ă�ƐĂŵƉůĞ�ϵϵ͘ϴϳй�ĞŶƌŝĐŚĞĚ�ŝƌŽŶͲ
ϱϲ�Ăƚ�Ă�ŇŝŐŚƚ�ƉĂƚŚ�ŽĨ�ϰϱ�ŵĞƚĞƌƐ�ĂŶĚ�ƵƐŝŶŐ�ĂŶ�ĞůĞĐƚƌŽŶ�ƉƵůƐĞ�ǁŝĚƚŚ�ŽĨ�ϭϬ�ŶƐ͘�dŚĞ�ƚŽƚĂůͲĞŶĞƌŐǇ�ŵĞƚŚŽĚ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ƉƵůƐĞ�
ŚĞŝŐŚƚ�ǁĞŝŐŚƟŶŐ�ƚĞĐŚŶŝƋƵĞ�ǁĞƌĞ�ƚŚĞŶ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ƌĂǁ�ĚĂƚĂ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶƚ�ĐĂƉƚƵƌĞ�ǇŝĞůĚ͘��ďŽǀĞ�ƚŚĞ�ŝŶ-
ĞůĂƐƟĐ�ƚŚƌĞƐŚŽůĚ͕�ƚŚĞ�ĚĂƚĂ�ǁĂƐ�ƌĞĂŶĂůǇǌĞĚ�ǁŝƚŚ�Ă�ƉƵůƐĞͲŝŶƚĞŐƌĂů�ĮůƚĞƌ�ƚŽ�ƌĞǀĞĂů�ƚŚĞ�ĐĂƉƚƵƌĞ�ƐŝŐŶĂů͘�ZĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�
ŝƐ�ŽďƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ŬĞs�ƌĞŐŝŽŶ͕�ĂŶĚ�ƉĂƌƟĂůůǇ�ƌĞƐŽůǀĞĚ�ƐƚƌƵĐƚƵƌĞ�ŝƐ�ŽďƐĞƌǀĂďůĞ�ƵƉ�ƚŽ�Ϯ͘ϱ�DĞs͘
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R110 Neutron inelastic cross section measurements for natural titanium
KůĂĐĞů��͘�ϭ͕��ĞůůŽŶŝ�&͘ �Ϯ͕��ŽƌĐĞĂ��͘�ϭ͕��ŽƌŽŵŝǌĂ�D͘�ϭ͕ϯ͕�EĞŐƌĞƚ��͘�ϭ͕�EǇŵĂŶ�D͘�Ϯ͕�WŝƌŽǀĂŶŽ��͘�Ϯ͕�WůŽŵƉĞŶ��:D͘�Ϯ 
ϭ�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�
�ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�Ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�
ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ

��ŶĞƵƚƌŽŶ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�'�>/E��;'ĞĞů��ůĞĐƚƌŽŶ�>/EĞĂƌ��ĐĐĞůĞƌĂƚŽƌͿ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŽĨ�
ƚŚĞ���Ͳ:Z�Ͳ/ZDD�;�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶͲ:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌͲ/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐͿ�ǁŝƚŚ�ƚŚĞ�
Ăŝŵ�ŽĨ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ�ŽĨ�Ă�ŶĂƚƵƌĂů�ƟƚĂŶŝƵŵ�ƐĂŵƉůĞ͘���Ϯϯϱh�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ǁĂƐ�
ƵƐĞĚ�ƚŽ�ŵŽŶŝƚŽƌ�ŶĞƵƚƌŽŶƐ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬ�DĞs͘ �dŚĞ�'�/E^�;'ĂŵŵĂ��ƌƌĂǇ�ĨŽƌ�/ŶĞůĂƐƟĐ�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐͿ�ƐƉĞĐƚƌŽŵĞƚĞƌ�
ǁĂƐ�ĞŵƉůŽǇĞĚ�ƚŽ�ĚĞƚĞĐƚ�ƚŚĞ�ŐĂŵŵĂ�ƌĂǇƐ�ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ƚŚĞ�ĚĞĐĂǇ�ŽĨ�ƚŚĞ�ĞǆĐŝƚĞĚ�ŶƵĐůĞŝ͘�tĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĞ�ɶͲƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ͕�ƚŚĞ� ůĞǀĞů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ƚŽƚĂů� ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ϰϲͲϱϬdŝ� ŝƐŽƚŽƉĞƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůƵĞƐ�ǁĞƌĞ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ�ƌĞƉŽƌƚĞĚ�ƌĞƐƵůƚƐ�ĂŶĚ�ĂůƐŽ�ǁŝƚŚ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�d�>z^�ϭ͘ϲ�ĐŽĚĞ͘��Ŷ�ƵŶ-
ĐĞƌƚĂŝŶƚǇ�ŽĨ�ůĞƐƐ�ƚŚĂŶ�ϱй�ǁĂƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƐƚƌŽŶŐĞƐƚ�ƚƌĂŶƐŝƟŽŶ�ŝŶ�ƚŚĞ�ŵŽƐƚ�ĂďƵŶĚĂŶƚ�ŝƐŽƚŽƉĞ�48dŝ͘

S111 Measurement of the neutron capture cross section of 99Tc using ANNRI at J-PARC
<ĂƚĂďƵĐŚŝ�d͘ �ϭ͕�/ŐĂƐŚŝƌĂ�D͘�ϭ͕�dĞƌĂĚĂ�<͘�Ϯ͕�<ŝŵƵƌĂ��͘�Ϯ͕�EĂŬĂŵƵƌĂ�^͘�Ϯ͕�EĂŬĂŽ�d͘ �Ϯ͕�/ǁĂŵŽƚŽ�K͘�Ϯ͕�/ǁĂŵŽƚŽ�E͘�Ϯ͕�
Mizuyama K. 2, Harada H. 2, Hori J. 3, Kino K. 4 
ϭ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ͕�:ĂƉĂŶ͖�Ϯ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ�
�ŐĞŶĐǇ͕ �EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͕ �dŽŬĂŝͲŵƵƌĂ͕�:ĂƉĂŶ͖�ϯ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ͕ �ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�
/ŶƐƟƚƵƚĞ͕�<ƵŵĂƚŽƌŝͲĐŚŽ͕�:ĂƉĂŶ͖�ϰ�,ŽŬŬĂŝĚŽ�hŶŝǀĞƌƐŝƚǇ͕ �&ĂĐƵůƚǇ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ͕�^ĂƉƉŽƌŽ͕�:ĂƉĂŶ

>ŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;>>&WͿ�ŝŶ�ŶƵĐůĞĂƌ�ƐƉĞŶƚ�ĨƵĞů�ŚĂǀĞ�ďĞĞŶ�ĂŶ�ŝƐƐƵĞ�ƚŽ�ĚĞĂů�ǁŝƚŚ�ŝŶ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ŝŶĚƵƐƚƌǇ͘��ƵƌƌĞŶƚůǇͲ
ƉůĂŶŶĞĚ�ŐĞŽůŽŐŝĐĂů�ĚŝƐƉŽƐĂů�ŽĨ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�ŚĂƐ�ďĞĞŶ�ĚŝƐƉƵƚĞĚ�ŝŶ�ƉƵďůŝĐ͘�dŽ�ƐŽůǀĞ�ƚŚŝƐ�ůŽŶŐͲƐƚĂŶĚŝŶŐ�ŝƐƐƵĞ͕�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂ-
ƟŽŶ͕�ŝŶ�ǁŚŝĐŚ�>>&WƐ�ĂƌĞ�ƚƌĂŶƐŵƵƚĞĚ�ŝŶƚŽ�ƐŚŽƌƚĞƌͲůŝĨĞ�Žƌ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ�ƚŚƌŽƵŐŚ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͕�ŚĂƐ�ďĞĞŶ�ƐƵŐŐĞƐƚĞĚ͘�
�ŵŽŶŐ�>>&WƐ͕� ƚĞĐŚŶĞƟƵŵͲϵϵ�ŚĂƐ� ƚŚĞ�ŚŝŐŚĞƐƚ�ƉƌŝŽƌǇ� ƚŽ� ƚƌĂŶƐŵƵƚĞ�ĚƵĞ�ƚŽ� ŝƚƐ�ŚŝŐŚ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĂŶĚ�ƌĂĚŝŽƚŽǆŝĐŝƚǇ͘� /Ŷ�ŽƌĚĞƌ� ƚŽ�
ĚĞƐŝŐŶ�Ă�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƐǇƐƚĞŵ�ĨŽƌ�99dĐ͕�ƌĞůŝĂďůĞ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽĨ�99dĐ�ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂƌĞ�ŶĞĐ-
ĞƐƐĂƌǇ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ǁĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�
99dĐ�ǁŝƚŚ�ƚŚĞ��ĐĐƵƌĂƚĞ�EĞƵƚƌŽŶͲEƵĐůĞƵƐ�ZĞĂĐƟŽŶ�DĞĂƐƵƌĞŵĞŶƚ�/ŶƐƚƌƵŵĞŶƚ�;�EEZ/Ϳ�Ăƚ�ƚŚĞ�:ĂƉĂŶ�WƌŽƚŽŶ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�
�ŽŵƉůĞǆ�;:ͲW�Z�Ϳ͘��EEZ/�ŚĂƐ�ďĞĞŶ�ďƵŝůƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ƵƟůŝǌŝŶŐ�Ă�ŚŝŐŚͲŝŶƚĞŶƐŝƚǇ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĨƌŽŵ�
Ă�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŽĨ�:ͲW�Z�͘�EĂ/;důͿ�ĚĞƚĞĐƚŽƌƐ�ŽĨ��EEZ/͕� ůŽĐĂƚĞĚ�Ăƚ�Ă�ŇŝŐŚƚ�ĚŝƐƚĂŶĐĞ�ŽĨ�Ϯϳ͘ϵ�ŵ�ĨƌŽŵ�ƚŚĞ�ƐƉĂůůĂƟŽŶ�
ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͕�ǁĞƌĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�dK&�ŵĞƚŚŽĚ�ǁĂƐ�ĞŵƉůŽǇĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�
ĞŶĞƌŐǇ͘�dŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�99dĐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ĨƌŽŵ�ƚŚĞƌŵĂů�ƚŽ�ŬĞs�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ĂŶ�
ĞīŽƌƚ�ǁĂƐ�ŵĂĚĞ�ƚŽ�ĞǆƚĞŶĚ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ůŝŵŝƚ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽ�ŵŽƌĞ�ƚŚĂŶ�ϭϬϬ�ŬĞs͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�
ƉƌĞƐĞŶƚ�ĚĂƚĂ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝůů�ďĞ�ŐŝǀĞŶ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ͘
Present study includes the result of “Research and Development for accuracy improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�
ŽĨ�:ĂƉĂŶ�;D�ydͿ͘
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S112 Measurements of the total and capture cross sections of natural silver in the resonance 
range with the time of flight technique
aĂůĂŵŽŶ�>͘�ϭ͕Ϯ͕�'ĞƐůŽƚ��͘�ϭ͕�,ĞǇƐĞ�:͘�Ϯ͕�<ŽƉĞĐŬǇ�^͘�Ϯ͕�>ĞĐŽŶƚĞ�W͘ �ϭ͕�EŽŐƵĞƌĞ�'͘�ϭ͕�WĂƌĂĚĞůĂ��͘�Ϯ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �Ϯ͕�
Snoj L. 3 
ϭ���Z͕���E͕������ĂĚĂƌĂĐŚĞ͕�^ĂŝŶƚͲWĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�Ϯ���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϯ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�
�ŝǀŝƐŝŽŶ͕�:ŽǌĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝũĂ

Natural silver is composed of two stable isotopes 107Ag and 109Ag with 107�Ő�ďĞŝŶŐ�ƚŚĞ�ŵŽƌĞ�ĂďƵŶĚĂŶƚ�;ϱϭ͘ϴйͿ͘�^ŝůǀĞƌ�ŝƐ�ŽŌĞŶ�
ƵƐĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ĐĂĚŵŝƵŵ�ĂŶĚ�ŝŶĚŝƵŵ�ƚŽ�ƉƌŽĚƵĐĞ�ĂŶ�ĂůůŽǇ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĐŽŶƚƌŽů�ƌŽĚƐ�ŝŶ�ǁĂƚĞƌ�ŵŽĚĞƌĂƚĞĚ�ƉŽǁĞƌ�
ƌĞĂĐƚŽƌƐ͘�^ƵĐŚ�ĂŶ�ĂůůŽǇ͕ �ƌĞĨĞƌƌĞĚ�ƚŽ�ĂƐ��/�͕�ƉƌŽǀŝĚĞƐ�ŐŽŽĚ�ŵĞĐŚĂŶŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ƌĞƐƵůƚƐ�ŝŶ�ĂŶ�ƵŶŝĨŽƌŵ�ĂďƐŽƌƉƟŽŶ�ƐƉĞĐƚƌƵŵ͘�
ZĞĐĞŶƚůǇ�ĂŶ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�ĐĂĚŵŝƵŵ�ŝƐŽƚŽƉĞƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�sŽůĞǀ�Ğƚ�Ăů͘�΀ϭ΁͘�dŚŝƐ�ĞǀĂůƵĂƟŽŶ͕�
ǁŚŝĐŚ�ǁĂƐ�ƐƚƌŽŶŐůǇ�ďĂƐĞĚ�ŽŶ�ƌĞƐƵůƚƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ�ŽĨ�:Z�Ͳ/ZDD͕�ǁĂƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�:�&&Ͳϯ͘Ϯ�ŶĞƵƚƌŽŶ�
ůŝďƌĂƌǇ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�107Ag and 109�Ő�ĂƌĞ�ĚĞƐĐƌŝďĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞƐĞ�Ğǆ-
periments will be used to produce new evaluated data for 107Ag and 109�Ő�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘�dŚŝƐ�ƐŚŽƵůĚ�ƌĞƐƵůƚ�ŝŶ�Ă�ďĞƩĞƌ�
ƉƌĞĚŝĐƟŽŶ�ŽĨ�ƚŚĞ�ƌĞĂĐƟǀŝƚǇ�ǁŽƌƚŚ�ŽĨ��/��ĐŽŶƚƌŽů�ƌŽĚƐ͘
��ŵƵůƟͲǇĞĂƌ�ƉƌŽŐƌĂŵ�ƉůĂŶ�ǁĂƐ�ĚĞĮŶĞĚ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ƚŽƚĂů�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƐŝůǀĞƌ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ�ǁŝƚŚ�
ƚŚĞ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ͘�dŚĞ�ĮƌƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉŚĂƐĞ�ĐŽŶƐŝƐƚƐ�ŝŶ�ŵĞĂƐƵƌŝŶŐ�ƚŚŝŶ�ĂŶĚ�ƚŚŝĐŬ�ŵĞƚĂůůŝĐ�ƐĂŵƉůĞƐ͘�dŚĞ�ƐĞĐŽŶĚ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƉŚĂƐĞ�ĐŽŶƐŝƐƚƐ�ŝŶ�ƐƚƵĚǇŝŶŐ�ƚŚĞ�ƚĞĐŚŶŝĐĂů�ĨĞĂƐŝďŝůŝƚǇ�ŽĨ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƵƐŝŶŐ�ůŽŶŐ�ĐǇůŝŶĚƌŝĐĂů�ƐĂŵƉůĞƐ�
ǁŚŝĐŚ�ǁĞƌĞ�ŝŶŝƟĂůůǇ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�ŽƐĐŝůůĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�D/E�Zs��ƌĞĂĐƚŽƌ�;�����ĂĚĂƌĂĐŚĞͿ͘�
dŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĮƌƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉŚĂƐĞ�ǁŝůů�ďĞ�ĂŶĂůǇƐĞĚ�ǁŝƚŚ�ƚŚĞ�Z�&/d�ĂŶĚ��KEZ���ƌĞƐŽŶĂŶĐĞ�ƐŚĂƉĞ�ĂŶĂůǇƐŝƐ�
ĐŽĚĞƐ͘�dŚĞ�Z�&/d�ĐŽĚĞ�ŝƐ�ƌŽƵƟŶĞůǇ�ƵƐĞĚ�Ăƚ�:Z�Ͳ/ZDD͘�/ƚ�ƉƌŽǀŝĚĞƐ�ƐĞǀĞƌĂů�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽƌƌĞĐƟŽŶƐ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�
ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ĚĂƚĂ͘�dŚĞ��KEZ���ĐŽĚĞ�ŝƐ�ĚĞǀĞůŽƉĞĚ�Ăƚ�ƚŚĞ�����ŽĨ��ĂĚĂƌĂĐŚĞ͘�/ƚ�ǁĂƐ�ƐƉĞĐŝĮĐĂůůǇ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�ƉƌŽĚƵĐŝŶŐ�ZĞƐŽ-
ŶĂŶĐĞ�WĂƌĂŵĞƚĞƌ��ŽǀĂƌŝĂŶĐĞ��ĂƚĂ�ďǇ�ƵƐŝŶŐ�ĂŶĂůǇƟĐ�ĂŶĚ�DŽŶƚĞͲ�ĂƌůŽ�ŵĂƌŐŝŶĂůŝǌĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ͘�WƌĞůŝŵŝŶĂƌǇ�ǀĂůƵĞƐ�ĨŽƌ�ĞŶĞƌŐǇ�
resonance parameters in the low energy region will be compared with the resonance parameters available in the main neutron 
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ůŝďƌĂƌŝĞƐ�;:�&&͕ ��E�&ͬ�͕�:�E�>Ϳ�ĂŶĚ�ĐŽŵƉŝůĞĚ�ŝŶ�ƚŚĞ��ƚůĂƐ�ŽĨ�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞƐ͘�ZĞƐƵůƚƐ�ĨƌŽŵ�:Z�Ͳ/ZDD�ǁŝůů�ďĞ�
ĂůƐŽ�ƚĞƐƚĞĚ�ǁŝƚŚ�ƌĞƐƵůƚƐ�ŽĨ�ŝŶƚĞŐƌĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�D/E�Zs��ƌĞĂĐƚŽƌ�;�ƌĞĚŝƚ��ƵƌŶ�hƉ�ĂŶĚ�D��^dZK�ƉƌŽŐƌĂŵƐͿ͘�

΀ϭ΁�sŽůĞǀ�<͘�Ğƚ�Ăů͕͘�͞�ǀĂůƵĂƟŽŶ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŝŶ�ĐĂĚŵŝƵŵ͕͟ �Eh�>��Z�/E^dZhD�Ed^��E��D�d,-
K�^�/E�W,z^/�^�Z�^��Z�,���ϯϬϬ�;ϮϬϭϯͿ�ϭϭͲϮϵ

S113 New measurement on 16O(n,alpha) reaction at Los Alamos Neutron Science Center  
(LANSCE) 
Lee HY. 1, Mosby S.1, Haight RC. 1, Hale GM. 2, Paris M. 2, White MC. 3 
ϭ�WŚǇƐŝĐƐ��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>Ăď͖͘�Ϯ�dŚĞŽƌǇ��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>Ăď͖͘�ϯ�y�W��ŝǀŝƐŝŽŶ͕�>ŽƐ�
�ůĂŵŽƐ�EĂƟŽŶĂů�>Ăď͕͘�>ŽƐ��ůĂŵŽƐ͕�h^�

KǆǇŐĞŶ�ŝƐ�ƉƌĞƐĞŶƚ�ŝŶ�ŵĂŶǇ�ŵĂƚĞƌŝĂůƐ�Ͳ�ǁĂƚĞƌ͕ �ŽǆŝĚĞƐ͕�ĐŽŶĐƌĞƚĞ�ĂŶĚ�ĞůƐĞǁŚĞƌĞ�Ͳ�ĂŶĚ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŝƚƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐĂŶ�ŚĂǀĞ�
Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�ŵĂŶǇ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶĐůƵĚŝŶŐ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟǀŝƚǇ�ŝŶ�ůŝŐŚƚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ŶĞƵƚƌŽŶͲĂďƐŽƌƉƟŽŶ�
ƌĞĂĐƟŽŶƐ�ĐĂƵƐĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ĂǀĂŝůĂďůĞ�ŶĞƵƚƌŽŶƐ�ŝŶ�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚŝƐ�ŚĂƐ�ďĞĞŶ�ƌĞĐŽŐŶŝǌĞĚ�ĂŶĚ�ŝƐ�ƚŚĞ�ŵŽƟǀĂƟŽŶ�ĨŽƌ�ŝŵƉƌŽǀŝŶŐ�
ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŬĞǇ�ŝƐŽƚŽƉĞƐ͘��ƚ�ƚŚĞ�ŚĞĂƌƚ�ŽĨ�ƚŚĞ�ƋƵĞƐƟŽŶƐ�ŽŶ�ƚŚĞ�ŽǆǇŐĞŶͲϭϲ�ĚĂƚĂ�ŝƐ�Ă�ϯϬͲϱϬй�ĚŝƐĐƌĞƉĂŶĐǇ�ďĞƚǁĞĞŶ�ǀĂƌŝŽƵƐ�
;Ŷ͕ĂůƉŚĂͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�ZĞĐŽŶĐŝůŝŶŐ� ƚŚĞƐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ĂŶĚ�ƐĞƩůŝŶŐ�ŽŶ�Ă�ďĞƐƚ�ǀĂůƵĞ� ƌĞƋƵŝƌĞƐ�ŶĞǁ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ�ĨŽƌ�ĐŽŶĮƌŵĂƟŽŶ͘
dŚĞ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�;>�E^��Ϳ�ƉƌŽĚƵĐĞƐ�Ă�ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ƚŚĞƌŵĂů�ƚŽ�ƐĞǀĞƌĂů�ŚƵŶ-
ĚƌĞĚƐ�ŽĨ�DĞs�ĞŶĞƌŐŝĞƐ͘�tĞ�ŚĂǀĞ�ƌĞĐĞŶƚůǇ�ĚĞǀĞůŽƉĞĚ�ƚŚĞ�>�E��;>Žǁ��ŶĞƌŐǇ�E�ͲŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ĚĞƚĞĐƟŽŶͿ�
ĐĂƉĂďŝůŝƚǇ� ƚŽ�ŵĞĂƐƵƌĞ�;Ŷ͕ĂůƉŚĂͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�>�E�� ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�Ă�ƚǁŝŶ�&ƌŝƐĐŚͲŐƌŝĚĚĞĚ� ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ͕ �ǁŚŝĐŚ� ŝƐ�
coupled with several double-sided silicon strip detectors at forward and backward angles. In order to provide more reliable 
ĚĂƚĂ͕�ǁĞ�ŚĂǀĞ�ĞŶŚĂŶĐĞĚ�ƐŽůŝĚ�ĂŶŐůĞ�ĐŽǀĞƌĂŐĞ͕�ĂŶĚ�ŝŵƉƌŽǀĞĚ�ƐŝŐŶĂůͲƚŽͲŶŽŝƐĞ�ƌĂƟŽ�ĂŶĚ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƌĞƐŽůƵƟŽŶ�ďǇ�ŝŵƉůĞŵĞŶƟŶŐ�
ĚŝŐŝƟǌĞƌ�ǁĂǀĞĨŽƌŵ�ĂŶĂůǇƐŝƐ͘�
&Žƌ�ƚŚĞ�ϭϲK;Ŷ͕ĂůƉŚĂͿ�ƌĞĂĐƟŽŶ͕�ǁĞ�ŝŶǀĞƐƟŐĂƚĞ�ĂŶ�ŽǆǇŐĞŶ�ƐŽůŝĚ�ƚĂƌŐĞƚ�ďǇ�ĂŶŽĚŝǌŝŶŐ�ŚŝŐŚůǇͲƉƵƌĞ�ǁĂƚĞƌ�ŽŶ�ƚĂŶƚĂůƵŵ�ďĂĐŬŝŶŐ�ĂŶĚ�
ŵĂŬĞ�Ă�ƌĞůĂƟǀĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽ�Ă�ďĞƩĞƌ�ŬŶŽǁŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�ϲ>ŝ;Ŷ͕ĂůƉŚĂͿ�ƌĞĂĐƟŽŶ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĨƵƌƚŚĞƌ�ƌĞĚƵĐĞ�ƐǇƐ-
ƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƚǇ͘�tĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ƉƌŽŐƌĞƐƐ�ŽĨ�ƚŚĞ�;Ŷ͕ĂůƉŚĂͿ�ƐƚƵĚǇ�Ăƚ�>�E^���ƚŽ�ĚŝƐĐƵƐƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ĚĂƚĂ�ƚĂŬŝŶŐ͕�
ďĞĂŵͲŝŶĚƵĐĞĚ�ďĂĐŬŐƌŽƵŶĚƐ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ƉĂƚŚ͘�tĞ�ǁŝůů�ĚŝƐĐƵƐƐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƉƌŽƚŽŶ�ƌĞĂĐƟŽŶƐ� ŝŶ�ƚĞƌŵƐ�ŽĨ�ĞŶŚĂŶĐŝŶŐ�ƚŚĞ�
ƉƌĞĚŝĐƟǀĞ�ƉŽǁĞƌ�ŽĨ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĨŽƌŵĂůŝƐŵ�ĂƐ�Ă�ƉĂƌƚ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂĐƟǀŝƚǇ�Ăƚ�>�E^��͘
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S114 Application of modified REFIT code for J-PARC/MLF to evaluation of neutron capture 
cross section on 155,157Gd 
Mizuyama K. 1, Iwamoto N. 1, Iwamoto O. 1, Hasemi H. 2, Kino K. 2, Kimura A. 1, Kiyanagie Y. 3 
1 Japan Atomic Energy Agency, Nuclear Science and Engineering Center, Japan; 2 Hokkaido University, Graduate 
School of Engineering, Japan; 3 Nagoya University, Graduate School of Engineering, Japan

dŚĞƌĞ�ĂƌĞ�ŵĂŝŶůǇ�ƚǁŽ�ĚŝĸĐƵůƟĞƐ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ŝŶ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝŶ�ƚŚĞ�:ͲW�Z�ͬD>&ͬ
�EEZ/͕�ƚŚĞ�ĚŽƵďůĞͲďƵŶĐŚ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƚŚĞ�ƌĞƐŽůƵƟŽŶ�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ͘�dŚĞ�ĨŽƌŵĞƌ�ŝƐ�ĐĂƵƐĞĚ�ďǇ�ĂŶ�ŝŶĐŝ-
ĚĞŶƚ�ƉƌŽƚŽŶ�ĚĞůŝǀĞƌĞĚ�ďǇ�Ă�ĚŽƵďůĞͲďƵŶĐŚ�ƐĐŚĞŵĞ͘�dŚŝƐ�ŵĂŬĞƐ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ƐƉůŝƚ�ŝŶƚŽ�ƚǁŽ�ƉĞĂŬƐ͘�dŚĞ�ůĂƩĞƌ�ŐŝǀĞƐ�
ƚŚĞ�ĞŶĞƌŐǇ�ƐƉƌĞĂĚ�ŽĨ�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ŵĂŝŶůǇ�ĨƌŽŵ�ƐŽƵƌĐĞ�ĂŶĚ�ŵŽĚĞƌĂƚŽƌ͘ �dŚŝƐ�ĂīĞĐƚƐ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƐŚĂƉĞ͘
dŚĞ�ůĞĂƐƚͲƐƋƵĂƌĞƐ�ŵƵůƟůĞǀĞů�ZͲŵĂƚƌŝǆ�ĐŽĚĞ�Z�&/d�ǁĂƐ�ǁŝĚĞůǇ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ͘�
/Ŷ�ŽƌĚĞƌ�ƚŽ�ŽǀĞƌĐŽŵĞ�ƚŚĞ�ĚŝĸĐƵůƟĞƐ�ŵĞŶƟŽŶĞĚ�ĂďŽǀĞ͕�Z�&/d�ǁĂƐ�ŵŽĚŝĮĞĚ�ƚŽ�ŝŶĐůƵĚĞ�ƚŚĞ�ĨƵŶĐƟŽŶ�ŽĨ�ĚĞƐĐƌŝďŝŶŐ�ƚŚĞ�ĚŽƵďůĞ�
ďƵŶĐŚ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƚŚĞ�ƌĞƐŽůƵƟŽŶ�ĨƵŶĐƟŽŶ�ĨŽƌ�ƚŚĞ��EEZ/͘�dŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƌĞƐŽůƵƟŽŶ�ĨƵŶĐƟŽŶ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�
/ŬĞĚĂͲ�ĂƌƉĞŶƚĞƌ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�Ăƚ�ĐĞƌƚĂŝŶ�ŽƉĞƌĂƟŽŶĂů�ĐŽŶĚŝƟŽŶƐ�ŽĨ�:ͲW�Z�ͬD>&͘ �EĞǀĞƌƚŚĞůĞƐƐ͕�ƚŚŝƐ�ĐŽĚĞ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ĂƉƉůŝĞĚ�
ƚŽ�ƚŚĞ�ĂĐƚƵĂů�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�
'ĂĚŽůŝŶŝƵŵ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ĂƐ�ŶĞƵƚƌŽŶͲĂďƐŽƌďŝŶŐ�ŵĂƚĞƌŝĂů�ŝŶ�Ă�ƚŚĞƌŵĂů�ƌĞĂĐƚŽƌ�ƐŝŶĐĞ�'ĚͲϭϱϱ͕ϭϱϳ�ŚĂǀĞ�ůĂƌŐĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�
ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘��,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ŝƐ�Ă�ĚŝƐĐƌĞƉĂŶĐǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�ĚĂƚĂ�ĨŽƌ�'ĚͲϭϱϳ͘�
&Žƌ�ĞǆĂŵƉůĞ͕�ƚŚĞ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�ZW/�ŵĂŬĞ�ƚŚĞ�ĐƌŝƟĐĂůŝƚǇ�ŽĨ�'ĚͲůŽĂĚĞĚ�ƚŚĞƌŵĂů�ƐǇƐƚĞŵƐ�ŝŶ�/�^��W�ŽǀĞƌĞƐƟŵĂƚĞĚ͘�
ZĞĐĞŶƚůǇ͕ �ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�'ĚͲϭϱϱ͕ϭϱϳ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ŐŽŽĚ�ĂĐĐƵƌĂĐǇ�ďǇ�ƚŚĞ�dK&�ŵĞƚŚŽĚ�ƵƐŝŶŐ�ƚŚĞ�
�EEZ/�ŝŶ�ƚŚĞ�:ͲW�Z�ͬD>&͘ �/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ĂƉƉůŝĞĚ�ƚŚĞ�ŵŽĚŝĮĞĚ�Z�&/d�ĐŽĚĞ�ƚŽ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�'ĚͲ
ϭϱϱ͕ϭϱϳ͕�ĂŶĚ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĞ�ĂƉƉůŝĐĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĐŽĚĞ͘�tĞ�ĚĞƌŝǀĞ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�ƐŽŵĞ�ůŽǁͲůǇŝŶŐ�ƌĞƐŽŶĂŶĐĞƐ�
ŽĨ�ƚŚĞ�ƚǁŽ�'Ě�ŝƐŽƚŽƉĞƐ͕�ĂŶĚ�ĚŝƐĐƵƐƐ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŶĞǁ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƉƌĞǀŝŽƵƐ�ŽŶĞƐ͘
Present study includes the result of “Research and Development for accuracy improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�
ŽĨ�:ĂƉĂŶ�;D�ydͿ͘

I115 Resonance region measurements of dysprosium and rhenium 
>ĞŝŶǁĞďĞƌ�'͘�ϭ͕��ůŽĐŬ�Z�͘�ϭ͕��ƉƉŝŶŐ���͘�ϭ͕ϱ͕��ĂƌƌǇ��W͘ �ϭ͕�ZĂƉƉ�D:͘�ϭ͕��ĂŶŽŶ�z͘ �Ϯ͕�ŽŶŽǀĂŶ�d:͘�ϭ͕�>ĂŶĚƐďĞƌŐĞƌ�^͘�ϱ͕�
�ƵƌŬĞ�:�͘�ϭ͕��ŝƐŚŽƉ�D�͘�ϭ͕ϱ͕�zŽƵŵĂŶƐ���͘�Ϯ͕�<ŝŵ�'E͘�ϯ͕�<ĂŶŐ�zZ͘�ϰ͕�>ĞĞ�Dt͘�ϰ͕��ƌŝŶĚĂŬ�E:͘�ϭ� 
ϭ��ĞĐŚƚĞů�DĂƌŝŶĞ�WƌŽƉƵůƐŝŽŶ��ŽƌƉ͕͘�<ŶŽůůƐ��ƚŽŵŝĐ�WŽǁĞƌ�>ĂďŽƌĂƚŽƌǇ͕ �^ĐŚĞŶĞĐƚĂĚǇ͕ �Ez͕ �h^�͖�Ϯ�ZĞŶƐƐĞůĂĞƌ�
WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�'ĂĞƌƩŶĞƌ�>/E����ĞŶƚĞƌ͕ �dƌŽǇ͕ �Ez͕ �h^�͖�ϯ�<ǇƵŶŐƉŽŽŬ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�
ŽĨ�WŚǇƐŝĐƐ͕��ĂĞŐƵ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϰ��ŽŶŐŶĂŵ�/ŶƐƚ͘�KĨ�ZĂĚŝŽůŽŐŝĐĂů�Θ�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �
�ƵƐĂŶ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϱ�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞǆĂƐ�Ăƚ��ƵƐƟŶ͕�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�dĞĂĐŚŝŶŐ�>Ăď͕�WŝĐŬůĞ�ZĞƐĞĂƌĐŚ�
�ĂŵƉƵƐ͕��ƵƐƟŶ͕�dĞǆĂƐ͕�h^�

Neutron capture and transmission measurements have been performed, and resonance parameter analysis has been com-
ƉůĞƚĞĚ�ĨŽƌ�ĚǇƐƉƌŽƐŝƵŵ͕��Ǉ͕ �ĂŶĚ�ƌŚĞŶŝƵŵ͕�ZĞ͘�dŚĞ�ϲϬ�DĞs�ĞůĞĐƚƌŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�Ăƚ�ZW/�'ĂĞƌƩŶĞƌ�>/E����ĞŶƚĞƌ�ƉƌŽĚƵĐĞĚ�ŶĞƵƚƌŽŶƐ�
ŝŶ�ƚŚĞ�ƚŚĞƌŵĂů�ĂŶĚ�ĞƉŝƚŚĞƌŵĂů�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ�ĨŽƌ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dƌĂŶƐŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ŵĂĚĞ�ƵƐŝŶŐ�ϲ>ŝ�ŐůĂƐƐ�
ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ͘�dŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ŵĂĚĞ�ǁŝƚŚ�Ă�ϭϲͲƐĞŐŵĞŶƚ�EĂ/�ŵƵůƟƉůŝĐŝƚǇ�ĚĞƚĞĐƚŽƌ͘ �dŚĞ�ĚĞƚĞĐ-
ƚŽƌƐ�ĨŽƌ�Ăůů�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ůŽĐĂƚĞĚ�Ăƚ�уϮϱ�ŵ�ĞǆĐĞƉƚ�ĨŽƌ�ƚŚĞƌŵĂů�ƚƌĂŶƐŵŝƐƐŝŽŶ͕�ǁŚŝĐŚ�ǁĂƐ�ĚŽŶĞ�Ăƚ�уϭϱ�ŵ͘�dŚĞ�ĚǇƐƉƌŽƐŝƵŵ�
ƐĂŵƉůĞƐ�ŝŶĐůƵĚĞĚ�ŽŶĞ�ŚŝŐŚůǇ�ĞŶƌŝĐŚĞĚ�ϭϲϰ�Ǉ�ŵĞƚĂů͕�ϲ�ůŝƋƵŝĚ�ƐŽůƵƟŽŶƐ�ŽĨ�ĞŶƌŝĐŚĞĚ�ϭϲϰ�Ǉ͕ �ĂŶĚ�ŽŶĞ�ĞůĞŵĞŶƚĂů��Ǉ�ŵĞƚĂů͘�dŚĞ�ZĞ�
ƐĂŵƉůĞƐ�ǁĞƌĞ�ĞůĞŵĞŶƚĂů�ŵĞƚĂůƐ͘�dŚĞŝƌ�ĐĂƉƚƵƌĞ�ǇŝĞůĚ�ŶŽƌŵĂůŝǌĂƟŽŶƐ�ǁĞƌĞ�ĂīĞĐƚĞĚ�ďǇ�ƚŚĞŝƌ�ǀĞƌǇ�ŚŝŐŚ�ŐĂŵŵĂ�ĂƩĞŶƵĂƟŽŶ͘�dŚĞ�
ŵƵůƟͲůĞǀĞů�ZͲŵĂƚƌŝǆ��ĂǇĞƐŝĂŶ�ĐŽŵƉƵƚĞƌ�ĐŽĚĞ�^�DDz�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĞǆƚƌĂĐƚ� ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ� ĨƌŽŵ�ƚŚĞ�ĚĂƚĂ͘�ϭϲϰ�Ǉ�
ƌĞƐŽŶĂŶĐĞ�ĚĂƚĂ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ƵƉ�ƚŽ�ϱϱϬ�Ğs͕�ŽƚŚĞƌ��Ǉ�ƌĞƐŽŶĂŶĐĞƐ�ƵƉ�ƚŽ�ϭϳ�Ğs͕�ĂŶĚ�ZĞ�ƌĞƐŽŶĂŶĐĞ�ĚĂƚĂ�ƵƉ�ƚŽ�ϭ�ŬĞs͘ �hŶĐĞƌƚĂŝŶƟĞƐ�
ĚƵĞ�ƚŽ�ƌĞƐŽůƵƟŽŶ�ĨƵŶĐƟŽŶ͕�ŇŝŐŚƚ�ƉĂƚŚ͕�ďƵƌƐƚ�ǁŝĚƚŚ͕�ƐĂŵƉůĞ�ƚŚŝĐŬŶĞƐƐ͕�ŶŽƌŵĂůŝǌĂƟŽŶ͕�ďĂĐŬŐƌŽƵŶĚ͕�ĂŶĚ�ǌĞƌŽ�ƟŵĞ�ǁĞƌĞ�ĞƐƟŵĂƚĞĚ�
ĂŶĚ�ƉƌŽƉĂŐĂƚĞĚ�ƵƐŝŶŐ�^�DDz͘ ��Ŷ�ĂĚĚŝƟŽŶĂů�ĐŚĞĐŬ�ŽĨ�ƐĂŵƉůĞͲƚŽͲƐĂŵƉůĞ�ĐŽŶƐŝƐƚĞŶĐǇ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ĂƐ�ĂŶ�ĞƐƟŵĂƚĞ�ŽĨ�ƵŶĐĞƌƚĂŝŶƚǇ͘�
dŚĞ�ƚŚĞƌŵĂů�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞŐƌĂůƐ�ŽĨ�ϭϲϰ�Ǉ�ĂŶĚ�ZĞ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĞƐŽ-
ŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘�dŚĞ�E:Kz�ĂŶĚ�/Ed�Z�ĐŽĚĞƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ŐĞŶĞƌĂƚĞ�ƚŚĞƐĞ�ǀĂůƵĞƐ͘�WůŽƚƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ͕�ĮƚƐ͕�ĂŶĚ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�
�E�&ͬ�Ͳs//͘ϭ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘
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R116 Neutron capture cross section measurements of Sn-120, Sn-122 and Sn-124 with the 
array of germanium spectrometer at the J-PARC/MLF/ANNRI 
<ŝŵƵƌĂ��͘�ϭ͕�,ĂƌĂĚĂ�,͘�ϭ͕�EĂŬĂŵƵƌĂ�^͘�ϭ͕�dŽŚ�z͘ �ϭ͕�/ŐĂƐŚŝƌĂ�D͘�Ϯ͕�<ĂƚĂďƵĐŚŝ�d͘ Ϯ͕�DŝǌƵŵŽƚŽ�D͘�Ϯ͕�,Žƌŝ�:͘�ϯ͕�<ŝŶŽ�<͘�ϰ 
ϭ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͘ �dŽŬĂŝͲŵƵƌĂ͕�:ĂƉĂŶ͖�Ϯ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�
ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ͖�ϯ�<ǇŽƚŽ�
hŶŝǀĞƌƐŝƚǇ͕ �ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�<ƵŵĂƚŽƌŝͲĐŚŽ͕�:ĂƉĂŶ͖�ϰ�,ŽŬŬĂŝĚŽ�hŶŝǀĞƌƐŝƚǇ͕ �&ĂĐƵůƚǇ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ͕�
Sapporo, Japan

�ĐĐƵƌĂƚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;>>&WƐͿ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�
ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ͘�dŝŶͲϭϮϲ͕�ǁŚŝĐŚ�ŝƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƐƉĞŶƚͲĨƵĞůƐ�ŽĨ�ůŝŐŚƚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌƐ�ǁŝƚŚ�ƌĞůĂƟǀĞůǇ�ůĂƌŐĞ�ǇŝĞůĚƐ͕�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�
ŝŵƉŽƌƚĂŶƚ�>>&WƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ŝƐ�ŽŶůǇ�ŽŶĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�Ăƚ�ƚŚĞ�ƚŚĞƌŵĂů�ĞŶĞƌŐǇ΀ϭ΁͕�ĂŶĚ�ĂĐĐƵƌĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ�ŽĨ�^ŶͲϭϮϲ�ĂƌĞ�ƐƚƌŽŶŐůǇ�ƌĞƋƵŝƌĞĚ͘
/ƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŚĂƚ�Ă�ϭϮϲ^Ŷ�ƐĂŵƉůĞ�ĨŽƌ�Ă�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǆƉĞƌŝŵĞŶƚ�ŝƐ�ĐŽŶƚĂŵŝŶĂƚĞĚ�ǁŝƚŚ�Ă�ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ƟŶ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ͕�
^ŶͲϭϭϳ͕�ϭϭϴ͕�ϭϭϵ͕�ϭϮϬ͕�ϭϮϮ͕�ϭϮϰ͕�ďĞĐĂƵƐĞ�ƚŚĞƐĞ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ�ĂůƐŽ�ŚĂǀĞ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͘�dŚĞƐĞ�ŝƐŽƚŽƉĞƐ�ŚĂǀĞ�ůĂƌŐĞ�ĞīĞĐƚƐ�ŽŶ�
ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�^ŶͲϭϮϲ͘�dŚĞƌĞĨŽƌĞ͕�ƚŽ�ŽďƚĂŝŶ�ĂĐĐƵƌĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�^ŶͲϭϮϲ͕�Ă�ƐĞƌŝĞƐ�ŽĨ�
ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�Ăůů�ƚŚĞ�ƐƚĂďůĞ�ƟŶ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ͕�ĂŶĚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�Ăůů�ƟŶ�ƐƚĂďůĞ�
ŝƐŽƚŽƉĞƐ�ŚĂĚ�ďĞĞŶ�ƐƚĂƌƚĞĚ�ǁŝƚŚ��ĐĐƵƌĂƚĞ�EĞƵƚƌŽŶͲEƵĐůĞƵƐ�ZĞĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�/ŶƐƚƌƵŵĞŶƚ�;�EEZ/Ϳ�ŽĨ�DĂƚĞƌŝĂůƐ�ĂŶĚ�>ŝĨĞ�
ƐĐŝĞŶĐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�&ĂĐŝůŝƚǇ�;D>&Ϳ�ŝŶ�:ĂƉĂŶ�WƌŽƚŽŶ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ��ŽŵƉůĞǆ�;:ͲW�Z�Ϳ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�^ŶͲϭϭϮ�ĂŶĚ�^ŶͲϭϭϴ�ŚĂǀĞ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ŝŶ�E�ϮϬϭϯ΀Ϯ΁͘�/Ŷ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ͕�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�
ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�^ŶͲϭϮϬ͕�^ŶͲϭϮϮ�ĂŶĚ�^ŶͲϭϮϰ�ĂƌĞ�ƌĞƉŽƌƚĞĚ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ĨƌŽŵ�ϭϬ�ŵĞs�ƚŽ�
2 keV.

dŚŝƐ�ǁŽƌŬ�ŝƐ�ƉĂƌƚůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�:^W^�<�<�E,/�;ϮϮϮϮϲϬϭϲͿ͘
dŚĞ�ĂƵƚŚŽƌ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƚŚĂŶŬ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚĞĐŚŶŝĐĂů�ƐƚĂī�Ăƚ�:ͲW�Z��ĨŽƌ�ŽƉĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ĂŶĚ�ĨŽƌ�ƚŚĞ�
ŽƚŚĞƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƵƉƉŽƌƚƐ͘�

΀ϭ΁�^͘��ŚĂŶŐ͕�Ğƚ�Ăů͕͘�ZĂĚŝŽĐŚŝŵŝĐĂ��ĐƚĂ�ϵϰ͕�ϯϴϱ͕�;ϮϬϬϲͿ͖͘�΀Ϯ΁��͘�<ŝŵƵƌĂ͕�Ğƚ�Ăů͕͘�EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ͕͘�ϭϭϵ͕�ϭϱϬ͕�;ϮϬϭϰͿ͘

R117 Measurement of the keV-neutron capture cross sections and capture gamma-ray 
spectra of CS-133 and I-127 
hŵĞǌĂǁĂ�^͕͘�/ŐĂƐŚŝƌĂ�D͕͘�DŽƌĂƌƵ��͕͘�<ĂƚĂďƵĐŚŝ�d͘ ͕�zĂŶĂŐŝĚĂ�^͕͘�KŬĂŵŝǇĂ�d͘  
ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ

DĂŶĂŐĞŵĞŶƚ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�ĨƌŽŵ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƉůĂŶƚƐ�ŝƐ�Ă�ŬĞǇ�ŝƐƐƵĞ�ƚŽ�ĐŽŶƟŶƵĞ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ͘�
/Ŷ�ŽƌĚĞƌ�ƚŽ�ƐŽůǀĞ�ƚŚĞ�ŝƐƐƵĞ͕�ƌĞƐĞĂƌĐŚĞƌƐ�ŚĂǀĞ�ƐƵŐŐĞƐƚĞĚ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƐǇƐƚĞŵƐ�ƚŚĂƚ�ƚƌĂŶƐŵƵƚĞ�ůŽŶŐͲůŝǀĞĚ�ŶƵĐůŝĚĞƐ�ƚŽ�
ƐŚŽƌƚĞƌ�Žƌ�ƐƚĂďůĞ�ƐƉĞĐŝĞƐ�ǀŝĂ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͘��ĐĐƵƌĂƚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐƵĐŚ�ĂƐ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ůŽŶŐͲůŝǀĞĚ�ĮƐ-
ƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;>>&WͿ�ĂƌĞ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�Ă�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƐǇƐƚĞŵ͘�
/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ǁĞ�ŵĞĂƐƵƌĞĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�133Cs and 127/͘�dŚĞƐĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�
needed to design a system to transmute the LLFP nuclides ϭϯϱ�Ɛ�;d1/2 = 2.3 M year) and 129/�;d1/2�с�ϭϱ͘ϳ�D�ǇĞĂƌͿ�ďĞĐĂƵƐĞ�>>&WƐ�
ĞǆŝƐƚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞŝƌ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ�ŝŶ�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�ĨƵĞů͘�dŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ďŽƚŚ�>>&WƐ�ĂŶĚ�ƚŚĞŝƌ�ƐƚĂďůĞ�
ŝƐŽƚŽƉĞƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ƵŶůĞƐƐ�ŝƐŽƚŽƉĞ�ƐĞƉĂƌĂƟŽŶ�ŝƐ�ĐĂƌƌŝĞĚ�ŽƵƚ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ǁĞ�ŵĞĂƐƵƌĞĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�௩-ray spectra of 
133Cs and 127/͕�ǁŚŝĐŚ�ŐŝǀĞ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƉƌŽĐĞƐƐ͘
�ǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ� ŝŶ�ƚŚĞ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͘���ƉƵůƐĞĚ�ƉƌŽƚŽŶ�ďĞĂŵ�ĨƌŽŵ�Ă�WĞůůĞƚƌŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�ǁĂƐ�
used to produce neutrons. Neutrons were produced through the 7Li(p,n)7�Ğ�ƌĞĂĐƟŽŶ͘�dŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞƚŚŽĚ�ǁĂƐ�ĞŵƉůŽǇĞĚ�
ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͘�dŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶƐ�ĚŝƐƚƌŝďƵƚĞĚ�ƵƉ�ƚŽ�ϭϬϬ�ŬĞs͘ �dŚĞ�ŇŝŐŚƚ�ƉĂƚŚ�ůĞŶŐƚŚ�
ĨƌŽŵ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ƚŽ�ƚŚĞ�ƐĂŵƉůĞ�ǁĂƐ�ϭϮ�Đŵ͘�dŚĞ�ŶĂƚƵƌĂů�ŝƐŽƚŽƉĞ�ĂďƵŶĚĂŶĐĞ�ŽĨ�133Cs and 127/�ŝƐ�ϭϬϬй͘�/ƐŽƚŽƉŝĐĂůůǇͲĞŶƌŝĐŚĞĚ�
samples were not needed. Samples in chemical forms CsI, PbI2 and Pb were used. Combing results from three samples, contri-
ďƵƟŽŶƐ�ĨƌŽŵ��Ɛ͕�/�ĂŶĚ�Wď�ƚŽ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ǇŝĞůĚƐ�ĐĂŶ�ďĞ�ƐĞƉĂƌĂƚĞĚ͘��ŌĞƌ�ďĂĐŬŐƌŽƵŶĚ�ƐƵďƚƌĂĐƟŽŶ͕�Ă�ƉƵůƐĞͲŚĞŝŐŚƚ�ǁĞŝŐŚƟŶŐ�
ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ĂƉƉůŝĞĚ�ƚŽ�ĚĞƌŝǀĞ�ĐĂƉƚƵƌĞ�ǇŝĞůĚƐ͘�dŚĞ�ĂďƐŽůƵƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ƐƚĂŶĚĂƌĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
ŽĨ�Ă�ŐŽůĚ�ƐĂŵƉůĞ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ǁĞůůͲŬŶŽǁŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�197Au(n,௩)198�Ƶ͘�dŚĞ�ĚĞƌŝǀĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�133Cs and 127I were 
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘��ĞƚĂŝůĞĚ�ĚŝƐĐƵƐƐŝŽŶ�ŽŶ�ƚŚĞ�
ƉƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ŐŝǀĞŶ�ŝŶ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͘
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R118 High precision measurement of the radiative capture cross section of 238U at the n_TOF 
CERN facility 
DŝŶŐƌŽŶĞ�&͘ �ϭ͕�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ 
ϭ��ƵƌŽƉĞĂŶ�KƌŐĂŶŝǌĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;��ZEͿ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ�

EƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƌĞƉƌĞƐĞŶƚƐ�ŽŶĞ�ŽĨ�Ă�ůŝŵŝƚĞĚ�ŶƵŵďĞƌ�ŽĨ�ŽƉƟŽŶƐ�ĂǀĂŝůĂďůĞ�Ăƚ�ƐĐĂůĞ�ƚŽ�ƌĞĚƵĐĞ�ŐƌĞĞŶŚŽƵƐĞͲŐĂƐ�ĞŵŝƐƐŝŽŶƐ͕�ĂŶĚ�ƚŚĞ�
ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁͲŐĞŶĞƌĂƟŽŶ�ƚĞĐŚŶŽůŽŐŝĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĐŽƵůĚ�ďĞ�ƚŚĞ�ĚĞĐŝƐŝǀĞ�ƐƚĞƉ�ƚŽǁĂƌĚƐ�ĂŶ�ƵŶƋƵĞƐƟŽŶĞĚ�ŶƵĐůĞĂƌ�
ĞŶĞƌŐǇ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ŵĂƩĞƌƐ�ŽĨ�ŝŶƚƌŝŶƐŝĐ�ƐĂĨĞƚǇ�ĂŶĚ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�ĚŝƐƉŽƐĂů͘�dŚĞ�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞƐĞ�ŶĞǁ�ƌĞĂĐƚŽƌƐ�ƌĞƐƚƐ�ŝƚƐ�ĨŽƵŶ-
ĚĂƟŽŶƐ�ƵƉŽŶ�ĂĐĐƵƌĂƚĞ�ĂŶĚ�ƉƌĞĐŝƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�Ă� ůŝƐƚ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƵƌŐĞŶƚ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ĐŽŵƉŝůĞĚ�ďǇ�ƚŚĞ�
Nuclear Energy Agency. Among them, the measurement of 238U(n,௩Ϳ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝƐ�ŝŶĐůƵĚĞĚ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ŬĞǇ�ƌŽůĞ�
ŝŶ�ƚŚĞ�ĚĞƐŝŐŶ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͕�ŐŽǀĞƌŶŝŶŐ�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�ŽĨ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĐŽƌĞ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƚŽƌƐ͕�
ǁŚŝĐŚ�ĂƌĞ�ĞǆƉĞƌŝĞŶĐŝŶŐ�Ă�ŐƌŽǁŝŶŐ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƚŚĞŝƌ�ĂďŝůŝƚǇ�ƚŽ�ďƵƌŶ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ͕�ŽƉĞƌĂƚĞ�ŝŶ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ͘�/Ŷ�ƚŚŝƐ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ĞǆŝƐƟŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ƉƌĞƐĞŶƚ�ƵƉ�ƚŽ�ϭϱй͕�ĂŶĚ�ƚŚĞ�
ŵŽƐƚ�ƌĞĐĞŶƚ�ĞǀĂůƵĂƟŽŶƐ�ĚŝƐĂŐƌĞĞ�ďĞƚǁĞĞŶ�ĞĂĐŚ�ŽƚŚĞƌ͘ �dŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ŝŶŶŽǀĂƟǀĞ�
ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵƐ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ƌĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŽĨ�238h�ƐŚŽƵůĚ�ďĞ�ĨƵƌƚŚĞƌ�ƌĞĚƵĐĞĚ�ƚŽ�ϭͲϯй�ŝŶ�
ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ĨƌŽŵ�ϮϬ�Ğs�ƚŽ�Ϯϱ�ŬĞs͘ �dŚĞ�ĮŶĂů�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�238U(n,௩Ϳ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�ŶͺdK&���ZE�ĨĂĐŝůŝƚǇ�
ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�/ƚ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�Ă�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵ�ĐŽŶƐƟƚƵƚĞĚ�ŽĨ�ƚǁŽ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌƐ͘�/Ŷ�ƚŚĞ�ĂŶĂůǇƐŝƐ͕�ƐƉĞĐŝĂů�ĂƩĞŶ-
ƟŽŶ�ǁĂƐ�ĚĞǀŽƚĞĚ�ƚŽ�ƚŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�Ăůů�ƐŽƵƌĐĞƐ�ŽĨ�ďĂĐŬŐƌŽƵŶĚ�ĂŶĚ�ƚŽ�ƚŚĞ�ĂĐĐƵƌĂƚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ǀĂƌŝŽƵƐ�ƐǇƐƚĞŵĂƟĐ�
ƵŶĐĞƌƚĂŝŶƟĞƐ͘�WĂƌƟĐƵůĂƌ�ĞŵƉŚĂƐŝƐ�ǁŝůů�ďĞ�ŐŝǀĞŶ�ƚŽ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�;ϯф�nфϳϬϬ�ŬĞsͿ͕�ǁŚĞƌĞ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ƵƐĞĚ�
ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ�ƉƌŽǀŝĚĞ�Ă�ǀĞƌǇ�ĂĐĐƵƌĂƚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘

R119 Interpretation of cross section data in cold and thermal neutron spectra   
�ĞƌŽǀŶŝŬ�'͘�ϭ͕��ĞĐŬĞƌ��͘�ϭ͕��ĞůŐǇĂ�d͘ �Ϯ͕�'ĞŶƌĞŝƚŚ��͘�ϯ͕�,ĂƌĂĚĂ�,͘�ϰ͕�<ŽƉĞĐŬǇ�^͘�ϭ͕�ZĂĚƵůŽǀŝ�s͘ �ϱ͕�^ĂŶŽ�d͘ �ϲ͕�
^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϭ͕�dƌŬŽǀ��͘�ϱ͕ϳ 
ϭ���Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ŶĞƌŐǇ�^ĞĐƵƌŝƚǇ�
ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĂĨĞƚǇ͕ ��ĞŶƚƌĞ�ĨŽƌ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ͕�,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��ƵĚĂƉĞƐƚ͕�,ƵŶŐĂƌǇ͖�
ϯ�,ĞŝŶǌ�DĂŝĞƌͲ>ĞŝďŶŝƚǌ��ĞŶƚƌƵŵ�;D>�Ϳ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ�DƺŶĐŚĞŶ͕�'ĂƌĐŚŝŶŐ͕�'ĞƌŵĂŶǇ͖�ϰ�:ĂƉĂŶ��ƚŽŵŝĐ�
�ŶĞƌŐǇ��ŐĞŶĐǇ͕ �/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�ϱ�:ŽǌĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ͖�ϲ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�<ǇŽƚŽ�
hŶŝǀĞƌƐŝƚǇ͕ ��KƐĂŬĂ͕�:ĂƉĂŶ͖�ϳ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ ��sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

�ĐĐƵƌĂƚĞ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ĂĐƟǀĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ĐŽůĚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ͘�,ŽǁĞǀĞƌ͕ �ĨŽƌ�ŶƵ-
ĐůŝĚĞƐ�ǁŚĞƌĞ�ĚĞǀŝĂƟŽŶ�ŽĨ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨƌŽŵ�ƚŚĞ�ĞǆƉĞĐƚĞĚ�ϭͬv shape reaches below the thermal energy point, a 
ĐŽƌƌĞĐƚ�ĂƐƐƵŵƉƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƐŚĂƉĞ�ďĞůŽǁ�ƚŚĞ�ƚŚĞƌŵĂů�ƉŽŝŶƚ�ŚĂƐ�ƚŽ�ďĞ�ŵĂĚĞ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�
ŝŶ�ĐŽůĚ�ďĞĂŵ�ĨĂĐŝůŝƟĞƐ�ĂƌĞ�ƵƐƵĂůůǇ�ĐůĞĂŶĞƌ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞƌŵĂů�ƌĞĂĐƚŽƌ�ƐƉĞĐƚƌĂ�ŝŶ�Ă�ƐĞŶƐĞ�ƚŚĂƚ�ƚŚĞǇ�ŵŽƌĞ�ĐůŽƐĞůǇ�ƌĞƐĞŵďůĞ�ƚŚĞ�
DĂǆǁĞůůŝĂŶ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ĞƉŝͲƚŚĞƌŵĂů�ĐŽŵƉŽŶĞŶƚ�ŝƐ�;ĂůŵŽƐƚͿ�ŶĞŐůŝŐŝďůĞ͘
KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ĂĐƟǀĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƌĞĂĐƚŽƌ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĂůƐŽ�ŚĂǀĞ�ƐĞǀĞƌĂů�ĂĚǀĂŶƚĂŐĞƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĐŽůĚ�ŶĞƵ-
ƚƌŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘��ƵĞ�ƚŽ�ƚŚĞ�ĞƉŝͲƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĐŽŵƉŽŶĞŶƚ͕�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ� ŝŶƚĞŐƌĂů� ŝƐ�ĂůƐŽ�
ƉŽƐƐŝďůĞ͘�dŚĞ�ŝŶƚĞŶƐŝƚǇ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŝŶ�ƌĞĂĐƚŽƌ�ŝƌƌĂĚŝĂƟŽŶ�ĐŚĂŶŶĞůƐ�ĐĂŶ�ďĞ�ƐĞǀĞƌĂů�ŽƌĚĞƌƐ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ŚŝŐŚĞƌ�ƚŚĂŶ�ŝŶ�ĐŽůĚ�
ŶĞƵƚƌŽŶ�ďĞĂŵƐ͕�ƚŚĞƌĞďǇ�ĞŶĂďůŝŶŐ�ƐŚŽƌƚĞƌ�ŝƌƌĂĚŝĂƟŽŶ�ƟŵĞƐ͕�ŝŶĐƌĞĂƐĞĚ�ĐŽƵŶƟŶŐ�ƐƚĂƟƐƟĐƐ͕�ĂŶĚ�ĚĞƚĞĐƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ƉƌĞƐĞŶƚ�ŝŶ�
ůŽǁĞƌ�ƋƵĂŶƟƟĞƐ�ĂŶĚͬŽƌ�ǁŝƚŚ�ůŽǁĞƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǀĂůƵĞƐ͘
dŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ƉŽƐƐŝďůĞ�ďŝĂƐ�ĞīĞĐƚƐ�ǁŚĞŶ�ĚĞƌŝǀŝŶŐ�ŝŶƚĞŐƌĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƉĂƌĂŵĞƚĞƌƐ�ĨƌŽŵ�ĂĐ-
ƟǀĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚǇƉŝĐĂů�ĐŽůĚ�ĂŶĚ�ƌĞĂĐƚŽƌ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�ůŝŵŝƚĞĚ�ƚŽ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ŝ͘Ğ͘�
ƵŶĐĞƌƚĂŝŶƟĞƐ�ĚƵĞ�ƚŽ�ďƌĂŶĐŚŝŶŐ�ƌĂƟŽƐ͕�ŚĂůĨͲůŝǀĞƐ�ĞƚĐ͘�ĂƌĞ�ŶŽƚ�ŝŶĐůƵĚĞĚ͘�dŚĞ�ŵĞƚŚŽĚŽůŽŐǇ�ĂĚĚƌĞƐƐĞĚ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�ŐĞŶĞƌĂů�ĂŶĚ�
ĐĂŶ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ĂŶǇ�ŶƵĐůŝĚĞ͘�,ŽǁĞǀĞƌ͕ �ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƐƚƌŽŶŐ�ŶŽŶͲĂĐƟŶŝĚĞ�ĂďƐŽƌďĞƌƐ͗�
113,natCd, ϭϱϱ͕ϭϱϳ͕ŶĂƚGd, 149Sm, ϭϱϭEu, 167Er and 176>Ƶ͘�dŚĞ�ƐĞůĞĐƟŽŶ�ĐƌŝƚĞƌŝŽŶ�ǁĂƐ�ƚŚĞ�ůŽǁĞƐƚ�ĞŶĞƌŐǇ�ƌĞƐŽŶĂŶĐĞ�ďĞůŽǁ�Ϭ͘ϱ�Ğs�ǁŚŝůĞ�
ŽŶůǇ�ŶĂƚƵƌĂůůǇ�ĞǆŝƐƟŶŐ�ŝƐŽƚŽƉĞƐ�ǁŝƚŚ�ƐŝŐŶŝĮĐĂŶƚ�ĂďƵŶĚĂŶĐĞƐ�;х�ϭйͿ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ͘��ĚĚŝƟŽŶĂůůǇ͕ �ƚŚĞ�;Ŷ͕ɶͿ�ƌĞĂĐƟŽŶƐ�ŽĨ�ƚǁŽ�
ĂĐƟŶŝĚĞƐ͕�241Am and 237Np, have been considered within the framework of the NEA WPEC SG41 project. 
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I120 Strong gamma-ray emission from neutron-unbound states populated in beta-  
decay: impact on neutron capture cross-section estimates 
dĂŝŶ�:>͘ϭ͕�sĂůĞŶĐŝĂ��͘�ϭ͕��ůŐŽƌĂ��͘ϭ͕�'ƵĂĚŝůůĂ�s͘ �ϭ͕�Ğƚ�Ăů͕��ĂŬĂƌŝͲ/ƐƐŽƵĨŽƵ�� Ͳ͘�͘Ϯ͕�&ĂůůŽƚ�D͘�Ϯ͕�WŽƌƚĂ��͘�Ϯ͕��ƌŝǌ��͘�Ϯ͕�Ğƚ�
Ăů͕�ZŝĐĞ�^͘ϯ͕�'ĞůůĞƚůǇ�t͘�ϯ͕�Ğƚ�Ăů͕��ƌŽŶĞŶ�d͘ ϰ͕�'ŽƌĞůŽǀ��͘ϰ͕�<ŽůŚŝŶĞŶ�s͘ �ϰ͕�ZŝŶƚĂͲ�ŶƟůĂ�^͘�ϰ͕�Ğƚ�Ăů͘ 
ϭ�/ŶƐƟƚƵƚŽ�ĚĞ�&ŝƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ͕ ��^/��Ͳ�h͘�sĂůĞŶĐŝĂ͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶ͖�Ϯ�^ƵďĂƚĞĐŚ͕��EZ^ͬ/EWϮWϯ͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞ͖�
ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵƌƌĞǇ͕ �'ƵŝůĨŽƌĚ͕�h<͖�ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͕�
:ǇǀćƐŬǇůć͕�&ŝŶůĂŶĚ�;ĨŽƌ�ƚŚĞ�d�^�ĐŽůůĂďŽƌĂƟŽŶͿ

�Ɛ�ŝƚ�ŝƐ�ǁĞůů�ŬŶŽǁŶ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ƌĂĚŝĂƟǀĞ�ǁŝĚƚŚƐ�ఉ௩ are orders-of-magnitude smaller than neutron 
widths ఉn. In a similar way ௩-ray emission from neutron-unbound states populated in ௨-decay is hindered in favor of neutron 
ĞŵŝƐƐŝŽŶ͘��ǆƉĞƌŝŵĞŶƚĂůůǇ͕ �௩ͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ƐƚĂƚĞƐ�ĂďŽǀĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ�̂ n has been observed only for a small 
ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�ŬŶŽǁŶ�௨ͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƩĞƌƐ͘�dŚĞ�ĚŝĸĐƵůƚǇ�ůŝĞƐ�ǁŝƚŚ�ƚŚĞ�ǁĞĂŬŶĞƐƐ�ŽĨ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�ůŝŵŝƚĞĚ�ƐĞŶƐŝ-
ƟǀŝƚǇ�ŽĨ�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�,W'Ğ�௩ͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ĞŵƉůŽǇĞĚ�ŝŶ�ƚŚŽƐĞ�ƐƚƵĚŝĞƐ͘�/ƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŚĂƚ�Ă�ůĂƌŐĞ�ĨƌĂĐƟŽŶ�ŽĨ�ƚŚĞ�ĂĐƚƵĂů�
ŝŶƚĞŶƐŝƚǇ�Ăƚ�ŚŝŐŚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŐŽĞƐ�ƵŶĚĞƚĞĐƚĞĚ�;WĂŶĚĞŵŽŶŝƵŵ�ĞīĞĐƚͿ͘�
tĞ�ŚĂǀĞ�ƌĞĐĞŶƚůǇ�ĂƉƉůŝĞĚ�ƚŚĞ�ƚŽƚĂů�ĂďƐŽƌƉƟŽŶ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ�;d�'^Ϳ�ƚĞĐŚŶŝƋƵĞ�ĂŶĚ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�΀ϭ΁�
ĂĐĐƵƌĂƚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�ƚŚƌĞĞ�ŬŶŽǁŶ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƩĞƌƐ͘�&Žƌ�ƚǁŽ�ŽĨ�ƚŚĞŵ͕�87�ƌ�ĂŶĚ�88�ƌ͕ �Ă�ƐƵƌƉƌŝƐŝŶŐůǇ�ůĂƌŐĞ�ĨƌĂĐƟŽŶ�ŽĨ�
the decay intensity above Sn�ƉƌŽĐĞĞĚƐ�ďǇ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ͕�ϱϳй�ĂŶĚ�ϮϬй�ƌĞƐƉĞĐƟǀĞůǇ͕ �ĂŶĚ�ĐŽƵůĚ�ďĞ�ĞǆƉůĂŝŶĞĚ�ĨƌŽŵ�ŶƵĐůĞĂƌ�
ƐƚƌƵĐƚƵƌĞ�ĐŽŶƐŝĚĞƌĂƟŽŶƐ͘���ƐŝŵŝůĂƌ�ĞīĞĐƚ�ĐĂŶ�ďĞ�ĞǆƉĞĐƚĞĚ�ĨŽƌ�ŽƚŚĞƌ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƩĞƌƐ�ĂŶĚ�ƐŚŽƵůĚ�ďĞ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�
when comparing ௨ͲƐƚƌĞŶŐƚŚ�ďĂƐĞĚ�ƚŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚ͘�/Ŷ�ƚŚĞ�
third case 94Zď�ƚŚĂƚ�ŝƐ�ϱŶ�ĂǁĂǇ�ĨƌŽŵ�ƐƚĂďŝůŝƚǇ͕ �ƚŚĞ�ŐĂŵŵĂ�ďƌĂŶĐŚŝŶŐ͕�ϰ͘ϱй͕�ĂůƚŚŽƵŐŚ�ǁĞĂŬ�ŝƐ�ŵŽƌĞ�ƚŚĂŶ�ŽŶĞ�ŽƌĚĞƌͲŽĨͲŵĂŐŶŝƚƵĚĞ�
ůĂƌŐĞƌ�ƚŚĂŶ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�;,&Ϳ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝƚŚ�ƐƚĂŶĚĂƌĚ�ƉĂƌĂŵĞƚĞƌƐ͘�dŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĐŽŶƐƚƌĂŝŶƚ�,&�ĐĂůĐƵ-
ůĂƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ŝŶĂĐĐĞƐƐŝďůĞ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ͕�ǁŚŝĐŚ�ŝƐ�ĂůƐŽ�ďĂƐĞĚ�ŽŶ�ఉ௩ and ఉn. 
Capture (n,௩Ϳ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚŽƐĞ�ŶƵĐůĞŝ�ĂƌĞ�Ă�ŬĞǇ�ŝŶŐƌĞĚŝĞŶƚ�ŝŶ�ĞůĞŵĞŶƚ�ĂďƵŶĚĂŶĐĞ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�r process. Our result 
ĐŽƵůĚ�ďĞ�ĞǆƉůĂŝŶĞĚ�ĂƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�Ă�ůĂƌŐĞ�ƌĞůĂƟǀĞ�ŝŶĐƌĞĂƐĞ�ŽĨ�ƚŚĞ�ƌĂĚŝĂƟǀĞ�ǁŝĚƚŚ�ĂǁĂǇ�ĨƌŽŵ�ƐƚĂďŝůŝƚǇ͘�/Ĩ�ĐŽŶĮƌŵĞĚ�ĂŶĚ�ŐĞŶĞƌĂů-
ŝǌĞĚ�ŝƚ�ǁŝůů�ŚĂǀĞ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�r�ƉƌŽĐĞƐƐ�ĐĂůĐƵůĂƟŽŶƐ͘�WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ĨŽƌ�ŶĞǁůǇ�ŵĞĂƐƵƌĞĚ�ŝƐŽƚŽƉĞƐ�ƐĞĞŵ�ƚŽ�ĐŽŶĮƌŵ�
an enhancement of the ௩-branching above Sn. Results will be presented and discussed.

΀ϭ΁�:͘>͘�dĂŝŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϭϱ�;ϮϬϭϱͿ�ϬϲϮϱϬϮ͘

R121 Measurement of the heaviest beta-delayed 2-neutron emitter 136Sb
�ĂďĂůůĞƌŽͲ&ŽůĐŚ�Z͘�ϭ͕Ϯ͕��ŝůůŵĂŶŶ�/͘�ϭ͕ϯ͕��ŐƌĂŵƵŶƚ�:͘�ϰ͕�dĂŝŶ�:>͘�ϰ͕��ĂůǀŝŶŽ�&͘ �Ϯ͕��ŽƌƚĞƐ�'͘�Ϯ͕�'ĂŶŝŽŐůƵ��͘�ϱ͕�'ĞůůĞƚůǇ�
�͘�ϲ͕�DĂƌƚĂ�D͘�ϯ͕�DĞŶĚŽǌĂ��͘�ϳ͕�ZƵďŝŽ��͘�ϰ͕�/'/^K>�ŐƌŽƵƉ͕�ϴ͕�Ğƚ�Ăů͘ 
ϭ�dZ/hD&͕ �sĂŶĐŽƵǀĞƌ͕ ��ĂŶĂĚĂ͖�Ϯ�hW�͕��ĂƌĐĞůŽŶĂ͕�^ƉĂŝŶ͖�ϯ�'^/͕��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ͖�ϰ�/&/�͕��^/��hs͕�sĂůĞŶĐŝĂ͕�
^ƉĂŝŶ͖�ϱ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�/ƐƚĂŶďƵů͕�sĞǌŶĞĐŝůĞƌ͕ �dƵƌŬĞǇ͖�ϲ��hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵƌƌĞǇ͕ �'ƵŝůĨŽƌĚ͕�h<�ϳͲ�
�/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶ͖��ϴ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀĂƐŬǇůĂ͕�:ǇǀĂƐŬǇůĂ͕�&ŝŶůĂŶĚ

dŚĞ�ɴͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ͕ �WŶ͕�ŽĨ�ǀĞƌǇ�ĞǆŽƟĐ�ŶƵĐůĞŝ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ƉƌŽƉ-
ĞƌƟĞƐ�ŽĨ�ŵĂŶǇ�ŝƐŽƚŽƉĞƐ͕�ĂŶĚ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƌĂƉŝĚ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƉƌŽĐĞƐƐ�;ƌͲƉƌŽĐĞƐƐͿ͘�dŚĞ�ƉƌŽĚƵĐƟŽŶ�
ŽĨ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŝƐŽƚŽƉĞƐ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�Z/��ĨĂĐŝůŝƟĞƐ�ĂůůŽǁĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ɴͲĚĞůĂǇĞĚ�ŽŶĞͲŶĞƵƚƌŽŶ�ĞŵŝƩĞƌƐ�;ɴϭŶͿ�ƵƉ�ƚŽ�ƌĞŐŝŽŶƐ�
ĂƌŽƵŶĚ�ƚŚĞ��ΕϭϱϬ͕�ĂŶĚ�ƌĞĐĞŶƚůǇ�ƵƉ�ƚŽ� ŝƐŽƚŽƉĞƐ�ŽĨ�ŵĂƐƐĞƐ�ŚĞĂǀŝĞƌ� ƚŚĂŶ��сϮϬϬ͕�ďĞǇŽŶĚ�EсϭϮϲ�΀ϭ΁͕� ƚŚĞ� ůĂƩĞƌ�ďǇ�ƵƐŝŶŐ�Ă�ϰƉŝ�
neutron detector based on 3,Ğ�ĐŽƵŶƚĞƌƐ�ŶĂŵĞĚ���>�E�΀Ϯ΁͘�tŝƚŚ�ƚŚŝƐ�ĚĞƚĞĐƚŽƌ͕ �ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�Z/��ĨĂĐŝůŝƚǇ�ŽĨ�
ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć�;&ŝŶůĂŶĚͿ͕�ƵƐŝŶŐ�ƚŚĞ�/'/^K>�ƉĞŶŶŝŶŐ�ƚƌĂƉ͕�ĂůůŽǁĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�136^ď͕�ĂŶĚ�ƚŚĂŶŬƐ�ƚŽ�ĂŶ�ŝŶŶŽǀĂƟǀĞ�ƐĞůĨͲ
ƚƌŝŐŐĞƌĞĚ�ĚŝŐŝƚĂů�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ͕�ƐƉĞĐŝĮĐĂůůǇ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ���>�E͕�ŝƚ�ǁĂƐ�ƉŽƐƐŝďůĞ�ƚŽ�ƌĞŐŝƐƚĞƌ�ŵƵůƟƉůĞ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�
;ɴϮŶͿ�ĞǀĞŶƚƐ͘�dŚŝƐ�ŵĞĂŶƐ�ƚŚĞ�ŚĞĂǀŝĞƐƚ�ŵƵůƟƉůĞ�ŶĞƵƚƌŽŶ�ĞŵŝƩĞƌ�ŵĞĂƐƵƌĞĚ�ƐŽ�ĨĂƌ͘ �dŚĞ�136Sb is present in the freeze-out of the 
ƌͲƉƌŽĐĞƐƐ�ĂŶĚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ƚŚĞ�ƐĞĐŽŶĚ�ĂďƵŶĚĂŶĐĞ�ƉĞĂŬ�ĂƌŽƵŶĚ�EΕϴϮ�ŝŶ�ƚŚĞ��сϭϯϬ�ŵĂƐƐ�ƌĞŐŝŽŶ͘�/ƚ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ƉƌĞǀŝŽƵƐůǇ�
ĂƐ�ɴϭŶ�΀ϯ΁͕�ǁŚĞŶ�ŝƚ�ǁĂƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ĚŽƵďůĞ�ĞŵŝƩĞƌ�ĐĂŶĚŝĚĂƚĞ͘�dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁŝůů�ƌĞƉŽƌƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĂĨŽƌĞŵĞŶƟŽŶĞĚ�
ĞǆƉĞƌŝŵĞŶƚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƌĞĐĞŶƚ�WŶ�ǀĂůƵĞƐ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ŝƐŽƚŽƉĞƐ�ŽĨ�,Ő�ĂŶĚ�dů�;EхϭϮϲͿ͕�ĂŶĚ�ƚŚĞ�ŶĞǁ�ƉůĂŶƐ�ĨŽƌ�
ɴͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƩĞƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Ăƚ�Z/<�E͘�/Ŷ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ��Z/<�E�ĐĂŵƉĂŝŐŶ�ǁŚŝĐŚ�ĂŝŵƐ�ƚŽ�ƐĞƚ�ƚŚĞ�ůŝŵŝƚƐ�ĨŽƌ�ƚŚĞ�ŶĞǆƚ�
ĚĞĐĂĚĞ�ďǇ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĚŽǌĞŶƐ�ŽĨ�ɴϭŶ�ĞŵŝƩĞƌƐ͕�ƐĞǀĞƌĂů�ɴϮŶ�ĞŵŝƩĞƌƐ�ĂŶĚ�ĂůƐŽ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƚŚĞ�ŚĞĂǀŝĞƐƚ�ɴϯŶ�Ğŵŝƚ-
ƚĞƌƐ͕�ŵĂŶǇ�ŽĨ�ƚŚĞŵ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘

΀ϭ΁�Z͘�ĂďĂůůĞƌŽͲ&ŽůĐŚ͕��͘�ŽŵŝŶŐŽͲWĂƌĚŽ�Ğƚ�Ăů͘�&ŝƌƐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐĞǀĞƌĂů�ɴͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƫŶŐ�ŝƐŽƚŽƉĞƐ�ďĞǇŽŶĚ�EсϭϮϲ͘�^Ƶďŵŝƚ-
ƚĞĚ�ƚŽ�WŚǇƐ͘�ZĞǀ�>ĞƩ͘�;Ăƌyŝǀ͗ϭϱϭϭ͘ϬϭϮϵϲͿ͖͘�΀Ϯ΁�:͘�ŐƌĂŵƵŶƚ�Ğƚ�Ăů͘�ϮϬϭϲ�EƵĐů͘�/ŶƐƚƌ͘ �DĞƚŚ͘���ϴϬϳ�ϲϵʹϳϴ͖͘�΀ϯ΁�� d͘ĞƐƚŽǀ�Ğƚ�Ăů͕�ŽŶůŝŶĞ�Ăƚ͗�ŚƩƉ͗ͬͬŝĐĐ͘
Ƶď͘ĞĚƵͬĐŽŶŐƌĞƐƐͬ�^WZh^ϮϬϭϭͬdĂůŬƐͺWƌĞƐĞŶƚĂƟŽŶƐͬWĂƌĂůůĞůͺ^ĞƐƐŝŽŶƐͬ^ĞŵŝŶĂƌͺ^ϮϭϰͬϬϵͲϭϭͲϭϭͬ�dĞƐƚŽǀ͘ ƉĚĨ
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R122 Isomeric ratio measurements for the radiative neutron capture 176Lu(n, ) at DANCE 
�ĞŶŝƐͲWĞƟƚ��͘�ϭ͕�ZŽŝŐ�K͘�ϭ͕�DĠŽƚ�s͘ �ϭ͕�DŽƌŝůůŽŶ��͘�ϭ͕�ZŽŵĂŝŶ�W͘ �ϭ͕�:ĂŶĚĞů�D͘�Ϯ͕��ŽŶĚ��D͘�Ϯ͕��ƌĞĚĞǁĞŐ�d�͘�Ϯ͕�
Couture JL. 2, Ullmann JL. 2, Vieira DJ. 2 
ϭ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

EĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŽĨ�ŚŝŐŚ�ŝŶƚĞƌĞƐƚ�ŝŶ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ƐͲƉƌŽĐĞƐƐ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ƐǇŶƚŚĞƐŝƐ�
ŽĨ�ŚĞĂǀǇ�ĞůĞŵĞŶƚƐ�ŝƐ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƉĂƌƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨĞĞĚŝŶŐ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞƐ�
Žƌ�ŝƐŽŵĞƌƐ�ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�ĐƌƵĐŝĂů�ŝŶ�ĐĞƌƚĂŝŶ�ĐĂƐĞƐ�ŽĨ�ƚŚĞ�ƐͲƉƌŽĐĞƐƐ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ͘�&ƌŽŵ�ĮƌƐƚ�ƐƚƵĚŝĞƐ�ŽŶ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ͕�ƚŚĞ�
ŝƐŽŵĞƌŝĐ�ƌĂƟŽ͕�ĚĞĮŶĞĚ�ĂƐ�ƚŚĞ�ƌĂƟŽ�ŽĨ�ŝƐŽŵĞƌŝĐ�ŽǀĞƌ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ǁĂƐ�ĂůǁĂǇƐ�ƐĞĞŶ�ĂƐ�Ă�ƉĞƌƟŶĞŶƚ�ƉĂƌĂŵĞƚĞƌ�ƚŽ�ĐŚĂƌĂĐƚĞƌ-
ŝǌĞ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ĐĂƐĐĂĚĞ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ĚĞĐĂǇ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ƐƚĂƚĞ͘�WĂƌĂŵĞƚĞƌƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�
ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƐ�ƚŚĞ�ƐƉŝŶ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ͕�ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ͕ �ƚŚĞ�ŐĂŵŵĂ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ĐĂŶ�ďĞ�
ƐĞƚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ŝƐŽŵĞƌŝĐ�ƌĂƟŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�
dŚĞ� ŝƐŽŵĞƌŝĐ�ƌĂƟŽƐ�ĨŽƌ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ� 176>Ƶ;Ŷ͕ɶͿ�ŽŶ�ƚŚĞ�ƚŚĞ�:ʌсϱͬϮ-͕�ϳϲϭ͘ϳ�ŬĞs͕�d1/2=32.8 ns and the JʌсϭϱͬϮн, 
ϭϯϱϲ͘ϵ�ŬĞs͕�d1/2сϭϭ͘ϭ�ŶƐ� ůĞǀĞůƐ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ���E���ĂƌƌĂǇ�Ăƚ�>�E>͘�dŚĞ�ĚĞƚĞĐƟŽŶ�ĞĸĐŝĞŶĐŝĞƐ�ǁĞƌĞ�ĚĞƚĞƌ-
ŵŝŶĞĚ�ǁŝƚŚ�'��Edϰ�ƐŝŵƵůĂƟŽŶƐ�ĂŶĚ�ɶͲĐĂƐĐĂĚĞƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĐŽĚĞ��s/d�͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�d�>z^�ĐŽĚĞ�ĂŶĚ�
ĚĞǀĞůŽƉĞĚ�Ăƚ����͘�dŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ɶͲƌĂǇ�ƐƉĞĐƚƌĂ͕�ŝƚ�ǁĂƐ�ŶĞĞĚĞĚ�ƚŽ�ĂĚĚ�Ă�ƌĞƐŽŶĂŶĐĞ�Ăƚ�ůŽǁ�ĞŶĞƌŐǇ�ŝŶ�ƚŚĞ�ƉŚŽƚŽŶ�
ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ƵƐŝŶŐ�ŝŶ��s/d�͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŝƐŽŵĞƌŝĐ�ƌĂƟŽƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĐĂůĐƵůĂƚĞĚ�ŽŶĞƐ�ǁŝƚŚ�ƚŚĞ�d�>z^�ĂŶĚ��s/d��
ĐŽĚĞƐ͘�/Ŷ�ƚŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ͕�ǁĞ�ŚĂǀĞ�ƚĞƐƚĞĚ�ƐĞǀĞƌĂů�ŵŽĚĞůƐ�ŽĨ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂŶĚ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�
the data.

R123 Nuclear level densities and gamma-ray strength functions of 180,181Ta and nucleo-
synthesis of 180Ta 
DĂůĂƚũŝ�<>͘�ϭ͕�tŝĞĚĞŬŝŶŐ�D͘�Ϯ͕�<ŚĞƐǁĂ��s͘ �Ϯ͕��ůĞƵĞů��>͘�ϯ͕��ĞůůŽ�'ĂƌƌŽƚĞ�&>͘�ϰ͕�'ŝĂĐŽƉƉŽ�&͘ �ϰ͕�'ƵƩŽƌŵƐĞŶ�D͘�ϰ͕�
'ƅƌŐĞŶ��͘�ϰ͕�,ĂĚǇŶƐŬĂͲ<ůĞŬ�<͘�ϰ͕�,ĂŐĞŶ�dt͘�ϰ͕�<ůŝŶƚĞłŽƌĚ�D͘�ϰ͕�>ĂƌƐĞŶ���͘�ϰ͕�EǇŚƵƐ�,d͘ �ϰ͕�ZĞŶƐƚƌƆŵ�d͘ �ϰ͕�ZŽƐĞ�^͘�
ϰ͕�^ĂŚŝŶ��͘�ϰ͕�^ŝĞŵ�^͘�ϰ͕�dƌŝĂŵďĂŬ�^͘�ϭ͕�dǀĞƚĞŶ�'D͘�ϰ͕��ĞŝƐĞƌ�&͘ �ϰ͕�/ŶŐĞďĞƌŐ�st͘�ϰ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ�tĞƐƚĞƌŶ��ĂƉĞ͕��ĞůůǀŝůůĞ͕�^ŽƵƚŚ��ĨƌŝĐĂ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�
WŚǇƐŝĐƐ͕�ŝdŚĞŵďĂ�>��^͕�&ĂƵƌĞ͕�^ŽƵƚŚ��ĨƌŝĐĂ͖�ϯ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕��ĂůŝĨŽƌŶŝĂ͕�
USA; 4 Department of Physics, University of Oslo, Oslo, Norway

DŽƐƚ�ƐƚĂďůĞ�ĂŶĚ�ĞǆƚƌĞŵĞůǇ�ůŽǁ�ĂďƵŶĚĂŶĐĞ�ƉƌŽƚŽŶͲƌŝĐŚ�ŶƵĐůĞŝ�ǁŝƚŚ��хϭϭϬ�ĂƌĞ�ƚŚŽƵŐŚƚ�ƚŽ�ďĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂ-
ƟŽŶ�ŽĨ�ƐͲ�ĂŶĚ�ƌͲ�ƉƌŽĐĞƐƐ�ƐĞĞĚ�ŶƵĐůĞŝ͘�,ŽǁĞǀĞƌ͕ �ƚŚŝƐ�ƐŽͲĐĂůůĞĚ�ƉͲƉƌŽĐĞƐƐ�ŝƐ�ŝŶƐƵĸĐŝĞŶƚ�ƚŽ�ĞǆƉůĂŝŶ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ůŽǁ�ĂďƵŶĚĂŶĐĞ�
;Ϭ͘ϬϭϮйͿ�ŽĨ�ƚŚĞ�ϭϴϬdĂ�ŝƐŽƚŽƉĞ͘�,ĞŶĐĞ�ĐŽŵďŝŶĂƟŽŶƐ�ŽĨ�ƐĞǀĞƌĂů�ƉƌŽĐĞƐƐĞƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ĂďƵŶĚĂŶĐĞ�
ŽĨ�ϭϴϬdĂ�ŝŶ�ƚŚĞ�ĐŽƐŵŽƐ͕�ƉƌŽǀŽŬŝŶŐ�ĚĞďĂƚĞƐ�ĂŶĚ�ŵĂŬŝŶŐ�ŝƚ�Ă�ƵŶŝƋƵĞ�ĐĂƐĞ�ƐƚƵĚǇ͘�^ŝŐŶŝĮĐĂŶƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ƉƌĞĚŝĐƚĞĚ�ƌĞĂĐƟŽŶ�
ƌĂƚĞƐ�ŝŶ�ƉͲŶƵĐůĞŝ�ĂƌŝƐĞ�ĚƵĞ�ƚŽ�ůĂƌŐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ�;E>�Ϳ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�
ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�;ɶ^&Ϳ�΀ϭ΁͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĂĐƚƵĂů�ĂƐƚƌŽƉŚǇƐŝĐĂů�ĞŶǀŝƌŽŶŵĞŶƚƐ͘
�Ŷ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĞǆƚƌĂĐƚ�ƚŚĞ�ɶ^&�ĂŶĚ�E>��ďĞůŽǁ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƚŚƌĞƐŚŽůĚ�ŝŶ�ϭϴϬ͕ϭϴϭdĂ�ŝƐŽƚŽƉĞƐ�ǁŚŝĐŚ�ƉƌŽǀŝĚĞ�
ŝŵƉŽƌƚĂŶƚ�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĐĂƐĞ�ƐƚƵĚǇ͕ �ƚŚĞƐĞ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�
ϭϴϭdĂ;ϯ,Ğ͕�ϯ,Ğ͛ɶͿϭϴϭdĂ�ĂŶĚ�ϭϴϭdĂ;ϯ,Ğ͕�ϰ,ĞɶͿϭϴϬdĂ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ϯϰDĞs�ďĞĂŵ�ĞŶĞƌŐǇ�Ăƚ�ƚŚĞ�KƐůŽ��ǇĐůŽƚƌŽŶ�>ĂďŽƌĂƚŽƌǇ͘�hƐ-
ŝŶŐ�ƚŚĞ�^ŝZŝ�ĂƌƌĂǇ�Ăƚ�ďĂĐŬǁĂƌĚ�ĂŶŐůĞƐ�;ϲϰ�ƐŝůŝĐŽŶ�ƉĂƌƟĐůĞ�ƚĞůĞƐĐŽƉĞƐͿ�ĂŶĚ�ƚŚĞ����dh^�ĂƌƌĂǇ�;Ϯϲ�EĂ/;důͿ�ĚĞƚĞĐƚŽƌƐͿ͕�ƚŚĞ�E>��ĂŶĚ�
ɶ^&�ǁĞƌĞ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƉĂƌƟĐůĞͲɶ�ĐŽŝŶĐŝĚĞŶĐĞ�ŵĂƚƌŝĐĞƐ�ƚŚƌŽƵŐŚ�ŝƚĞƌĂƟǀĞ�ƉƌŽĐĞĚƵƌĞƐ�ƵƐŝŶŐ�ƚŚĞ�KƐůŽ�ŵĞƚŚŽĚ�
΀Ϯ΁͘
dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ǁŚŝĐŚ�ŝŶ�ƚƵƌŶ�ǁĞƌĞ�
ƵƟůŝǌĞĚ�ƚŽ�ĞǆƚƌĂĐƚ�DĂǆǁĞůůŝĂŶ�ĂǀĞƌĂŐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ůĂƩĞƌ�ĐĂŶ�ďĞ�ƵƐĞĚ�ŝŶ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ŶĞƚǁŽƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ƚŽ�ŝŶǀĞƐƟ-
ŐĂƚĞ�ƚŚĞ�ŐĂůĂĐƟĐ�ƉƌŽĚƵĐƟŽŶ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ϭϴϬdĂ͘�/Ŷ�ƚŚŝƐ�ƚĂůŬ�/�ǁŝůů�ƉƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ƐƚĂƟƐƟĐĂů�ƉƌŽƉĞƌƟĞƐ�
ĨŽƌ�ϭϴϬdĂ�ĂŶĚ�ϭϴϭdĂ�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�;Ŷ͕ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘

΀ϭ΁��^͘�'ŽƌŝĞůǇ�Ğƚ�Ăů͕͘���Θ���ϯϳϱ͕�>ϯϱ�;ϮϬϬϭͿ͘�͖�΀Ϯ΁��͘�^ĐŚŝůůĞƌ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ�WŚǇƐ͘�ZĞƐ͘���ϰϰϳ͕�ϰϵϴ�;ϮϬϬϬͿ͘

dŚŝƐ�ǁŽƌŬ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƐƵƉƉŽƌƚĞĚ�ŝŶ�ƉĂƌƚ�ďǇ�ƚŚĞ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ &ŽƵŶĚĂƟŽŶ�ŽĨ�^ŽƵƚŚ��ĨƌŝĐĂ�'ƌĂŶƚ�EƵŵďĞƌ�ϵϮϲϬϬ͘
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R124 Empirical estimation of astrophysical photodisintegration rates of 106Cd and 108Cd 
�ĞůǇƐŚĞǀ��^^͘�ϭ͕�<ƵǌŶĞƚƐŽǀ����͘�Ϯ͕�^ƚŽƉĂŶŝ��<�͘�Ϯ͕� 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�>ŽŵŽŶŽƐŽǀ�DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�Ϯ�^ŬŽďĞůƚƐǇŶ�/ŶƐƟƚƵƚĞ�ŽĨ�
Nuclear Physics, Lomonosov Moscow State University, Moscow, Russia

dŚĞ�ɴͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ͕ �WŶ͕�ŽĨ�ǀĞƌǇ�ĞǆŽƟĐ�ŶƵĐůĞŝ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ƉƌŽƉ-
ĞƌƟĞƐ�ŽĨ�ŵĂŶǇ�ŝƐŽƚŽƉĞƐ͕�ĂŶĚ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƌĂƉŝĚ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƉƌŽĐĞƐƐ�;ƌͲƉƌŽĐĞƐƐͿ͘�dŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�
ŶĞƵƚƌŽŶͲƌŝĐŚ�ŝƐŽƚŽƉĞƐ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�Z/��ĨĂĐŝůŝƟĞƐ�ĂůůŽǁĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ďĞƚĂͲĚĞůĂǇĞĚ�ŽŶĞͲŶĞƵƚƌŽŶ�ĞŵŝƩĞƌƐ�;ďϭŶͿ�ƵƉ�ƚŽ�ƌĞŐŝŽŶƐ�
ĂƌŽƵŶĚ�ƚŚĞ��ΕϭϱϬ͕�ĂŶĚ�ƌĞĐĞŶƚůǇ�ƵƉ�ƚŽ�ŝƐŽƚŽƉĞƐ�ŽĨ�ŵĂƐƐĞƐ�ŚĞĂǀŝĞƌ�ƚŚĂŶ��сϮϬϬ͕�ďĞǇŽŶĚ�EсϭϮϲ�΀ϭ΁͕�ƚŚĞ�ůĂƩĞƌ�ďǇ�ƵƐŝŶŐ�Ă�ϰƉŝ�ŶĞƵ-
ƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ďĂƐĞĚ�ŽŶ�ϯ,Ğ�ĐŽƵŶƚĞƌƐ�ŶĂŵĞĚ���>�E�΀Ϯ΁͘�tŝƚŚ�ƚŚŝƐ�ĚĞƚĞĐƚŽƌ͕ �ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�Z/��ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀĂƐŬǇůĂ�;&ŝŶůĂŶĚͿ͕�ƵƐŝŶŐ�ƚŚĞ�/'/^K>�ƉĞŶŶŝŶŐ�ƚƌĂƉ͕�ĂůůŽǁĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�ϭϯϲ^ď͕�ĂŶĚ�ƚŚĂŶŬƐ�ƚŽ�ĂŶ�ŝŶŶŽǀĂƟǀĞ�ƐĞůĨͲ
ƚƌŝŐŐĞƌĞĚ�ĚŝŐŝƚĂů�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ͕�ƐƉĞĐŝĮĐĂůůǇ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ���>�E͕�ŝƚ�ǁĂƐ�ƉŽƐƐŝďůĞ�ƚŽ�ƌĞŐŝƐƚĞƌ�ŵƵůƟƉůĞ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�
;ďϮŶͿ�ĞǀĞŶƚƐ͘�dŚŝƐ�ŵĞĂŶƐ�ƚŚĞ�ŚĞĂǀŝĞƐƚ�ŵƵůƟƉůĞ�ŶĞƵƚƌŽŶ�ĞŵŝƩĞƌ�ŵĞĂƐƵƌĞĚ�ƐŽ�ĨĂƌ͘ �dŚĞ�ϭϯϲ^ď�ŝƐ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ĨƌĞĞǌĞͲŽƵƚ�ŽĨ�ƚŚĞ�
ƌͲƉƌŽĐĞƐƐ�ĂŶĚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ƚŚĞ�ƐĞĐŽŶĚ�ĂďƵŶĚĂŶĐĞ�ƉĞĂŬ�ĂƌŽƵŶĚ�EΕϴϮ�ŝŶ�ƚŚĞ��сϭϯϬ�ŵĂƐƐ�ƌĞŐŝŽŶ͘�/ƚ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ƉƌĞǀŝŽƵƐůǇ�
ĂƐ�ďϭŶ�΀ϯ΁͕�ǁŚĞŶ�ǁĂƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ĚŽƵďůĞ�ĞŵŝƩĞƌ�ĐĂŶĚŝĚĂƚĞ͘�dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁŝůů�ƌĞƉŽƌƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĂĨŽƌĞŵĞŶƟŽŶĞĚ�
ĞǆƉĞƌŝŵĞŶƚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƌĞĐĞŶƚ�WŶ�ǀĂůƵĞƐ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ŝƐŽƚŽƉĞƐ�ŽĨ�,Ő�ĂŶĚ�dů�;EхϭϮϲͿ�ĂŶĚ�ƚŚĞ�ŶĞǁ�ƉůĂŶƐ�ĨŽƌ�
ďĞƚĂͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƩĞƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Ăƚ�Z/<�E͘�/Ŷ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ��Z/<�E�ĐĂŵƉĂŝŐŶ�ǁŚŝĐŚ�ĂŝŵƐ�ƚŽ�ƐĞƚ�ƚŚĞ�ůŝŵŝƚƐ�ĨŽƌ�ƚŚĞ�
ŶĞǆƚ�ĚĞĐĂĚĞ�ďǇ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĚŽǌĞŶƐ�ŽĨ�ďϭŶ�ĞŵŝƩĞƌƐ͕�ƐĞǀĞƌĂů�ďϮŶ�ĞŵŝƩĞƌƐ�ĂŶĚ�ĂůƐŽ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƚŚĞ�ŚĞĂǀŝĞƐƚ�ďϯŶ�
ĞŵŝƩĞƌƐ͕�ŵĂŶǇ�ŽĨ�ƚŚĞŵ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘

΀ϭ΁�Z͘�ĂďĂůůĞƌŽͲ&ŽůĐŚ͕��͘�ŽŵŝŶŐŽͲWĂƌĚŽ�Ğƚ�Ăů͘&ŝƌƐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐĞǀĞƌĂů�ɴͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĞŵŝƫŶŐ�ŝƐŽƚŽƉĞƐ�ďĞǇŽŶĚ�
EсϭϮϲ͘�^ƵďŵŝƩĞĚ�ƚŽ�WŚǇƐ͘�ZĞǀ�>ĞƩ͘�;Ăƌyŝǀ͗ϭϱϭϭ͘ϬϭϮϵϲͿ͖�΀Ϯ΁�:͘�ŐƌĂŵƵŶƚ�Ğƚ�Ăů͘�ϮϬϭϲ�EƵĐů͘�/ŶƐƚƌ͘ �DĞƚŚ͘���ϴϬϳ�ϲϵʹϳϴ͖�΀ϯ΁�� d͘ĞƐƚŽǀ�
Ğƚ�Ăů͕�ŽŶůŝŶĞ�Ăƚ�ŚƩƉ͗ͬͬŝĐĐ͘Ƶď͘ĞĚƵͬĐŽŶŐƌĞƐƐͬ�^WZh^ϮϬϭϭͬdĂůŬƐͺWƌĞƐĞŶƚĂƟŽŶƐͬ�WĂƌĂůůĞůͺ^ĞƐƐŝŽŶƐͬ^ĞŵŝŶĂƌͺ^ϮϭϰͬϬϵͲϭϭͲϭϭͬdĞƐ-
tov.pdf

S125 Experimental cross sections for alpha particle induced reactions on p-nuclei 
KƉƌĞĂ��͘�ϭ͕�'ůŽĚĂƌŝƵ�d͘ �ϭ͕�&ŝůŝƉĞƐĐƵ��͘�ϭ͕Ϯ͕�'ŚĞŽƌŐŚĞ�/͘�ϭ͕Ϯ͕�&ůŽƌĞĂ�E͘�ϭ͕�DŝƚƵ��͘�ϭ͕ϯ͕�DĂƌŐŝŶĞĂŶ�E͘�ϭ͕�DĂƌŐŝŶĞĂŶ�
Z͘�ϭ͕�dŽŵĂ�^͘�ϭ͕ϯ͕�dƵƌƚƵƌŝĐĂ��͘�ϭ͕ϯ͕�'ŚŝƚĂ��͘�ϭ͕��ŽŶƐƚĂŶƟŶ��͘�ϭ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZΘ��ŝŶ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�
;/&/EͲ,,Ϳ͕�DĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�Ϯ��ǆƚƌĞŵĞ�>ŝŐŚƚ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�Ͳ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�;�>/�Ͳ�EWͿ�ͬ�/&/E�Ͳ�,,͕�DĂŐƵƌĞůĞ͕�
ZŽŵĂŶŝĂ͖�ϯ�hŶŝǀĞƌƐŝƚǇ�WŽůŝƚĞĐŚŶŝĐĂ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂ

WƌĞůŝŵŝŶĂƌǇ�ĂůƉŚĂ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ƉͲŶƵĐůĞŝ�Ăƚ�ĞŶĞƌŐŝĞƐ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�'ĂŵŽǁ�ǁŝŶĚŽǁ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ĐƌŽƐƐ�ƐĞĐ-
ƟŽŶƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚ�ƵƐŝŶŐ�ĂŶ�ĂůƉŚĂ�ďĞĂŵ�ĚĞůŝǀĞƌĞĚ�ďǇ�ƚŚĞ��ƵĐŚĂƌĞƐƚ�/&/EͲ,,�ϵDs�ƚĂŶĚĞŵ�
ĂĐĐĞůĞƌĂƚŽƌ͘ �dŚĞ�ŝŶĚƵĐĞĚ�ĂĐƟǀŝƟĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ƚǁŽ�ůĂƌŐĞ�ǀŽůƵŵĞ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�ŝŶ�ĐůŽƐĞ�ŐĞŽŵĞƚƌǇ�ƉůĂĐĞĚ�ŝŶ�Ă�ůŽǁ�
ďĂĐŬŐƌŽƵŶĚ�ƉĂƐƐŝǀĞ�ƐŚŝĞůĚŝŶŐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞŽƌĞƟĐĂů�ƉƌĞĚŝĐƟŽŶƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�
ŽĨ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů͕�ƵƐŝŶŐ�ƚŚĞ�ůĂƚĞƐƚ�ǀĞƌƐŝŽŶ�ŽĨ�dĂůǇƐϭ͘ϴ�ĂŶĚ�ƚŚĞ�ĂůƉŚĂ�KDW�ƉŽƚĞŶƟĂů�ďǇ�s͘ ��ǀƌŝŐĞĂŶƵ�Ğƚ�Ăů�΀ϭ΁͘
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S126 Cross section and astrophysical reaction rate of photodisintegration reaction in 
p-process: systematic calculation and future experiment based on ELI-NP 
yƵ�z͘ ͕��ĂůĂďĂŶƐŬŝ��>͕͘�'ŽƌŝĞůǇ�^͕͘�DĂƚĞŝ��͘�͕�dĞƐŝůĞĂŶƵ�K͘ 
Z�ϰ�͕��ǆƚƌĞŵĞ�>ŝŐŚƚ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�Ͳ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�͕�DĂŐƵƌĞůĞ͕�ũƵĚ͘�/ůĨŽǀ͕ �ZŽŵĂŶŝĂ

dŚĞ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƉͲƉƌŽĐĞƐƐ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ǁĂǇ�ŽĨ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ�ƚŽ�ƉƌŽĚƵĐĞ�ƚŚĞ�ƉƌŽƚŽŶͲƌŝĐŚ͕�ƐƚĂďůĞ�ŶƵĐůŝĚĞƐ�ďĞǇŽŶĚ�&Ğ�ǁŚŝĐŚ�
ĐĂŶ�ŶŽƚ�ďĞ�ƌĞĂĐŚĞĚ�ďǇ�ƚŚĞ�ƐͲ�ĂŶĚ�ƌͲƉƌŽĐĞƐƐ͘�dŚĞ�ĐŽŵŵŽŶ�ƉŝĐƚƵƌĞ�ŝƐ�ƚŚĂƚ�ƚŚĞƐĞ�ŶƵĐůŝĚĞƐ�ĂƌĞ�ƐǇŶƚŚĞƐŝǌĞĚ�ďǇ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ŽĨ�
ƉƌĞͲĞǆŝƐƟŶŐ�ƐͲ�ĂŶĚ�ƌͲƉƌŽĐĞƐƐ�ŶƵĐůĞŝ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ͕ �ƚŚĞ�;ɶ͕ŶͿ͕�;ɶ͕ƉͿ͕�ĂŶĚ�;ɶ͕ɲͿ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĂƐƚƌŽ-
ƉŚǇƐŝĐĂů�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ĂƌĞ�ĐŽŵƉƵƚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ŵŽĚĞƌŶ�ƌĞĂĐƟŽŶ�ĐŽĚĞ�d�>z^�ĨŽƌ�ĂďŽƵƚ�ϯϬϬϬ�ƐƚĂďůĞ�ĂŶĚ�ƉƌŽƚŽŶͲƌŝĐŚ�ŶƵĐůĞŝ�ǁŝƚŚ�
ϭϮ�ч���ч�ϭϭϬ͘�dŚĞ�ŶƵĐůĞĂƌͲƐƚƌƵĐƚƵƌĞ�ŝŶŐƌĞĚŝĞŶƚƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁŚĞŶĞǀĞƌ�
ĂǀĂŝůĂďůĞ�ĂŶĚ͕�ŝĨ�ŶŽƚ͕�ĨƌŽŵ�ŐůŽďĂů�ŵŝĐƌŽƐĐŽƉŝĐ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƐĞŶƐŝƟǀŝƚǇ�ƐƚƵĚŝĞƐ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ƌĞĂĐ-
ƟŽŶ�ƌĂƚĞƐ�ƚŽ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ͕�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ĂŶĚ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂƌĞ�ĂůƐŽ�ĐŽŶĚƵĐƚĞĚ͕�ǁŚŝĐŚ�ŝŶĚŝĐĂƚĞƐ�ƚŚĂƚ�ƚŚĞ�
ďĞƩĞƌ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ǁŽƵůĚ�ďĞ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ĞƐƐĞŶƟĂů�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƉŚŽƚŽĚŝƐŝŶƚĞ-
ŐƌĂƟŽŶ�ƌĞĂĐƟŽŶ�ƌĂƚĞ͘�ZĞĐĞŶƚůǇ͕ �ƚŚĞ��>/ͲEW�ĨĂĐŝůŝƚǇ�ŝƐ�ďĞŝŶŐ�ĚĞǀĞůŽƉĞĚ͕�ĂŶĚ�ŝƚ�ǁŝůů�ƉƌŽǀŝĚĞ�ƚŚĞ�ŐƌĞĂƚ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�
ƐƚƵĚǇ�ƚŚĞ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ƌĞĂĐƟŽŶƐ�ŝŶ�ƉͲƉƌŽĐĞƐƐ͘�DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�;ɶ͕ƉͿ�ĂŶĚ�;ɶ͕ɲͿ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉͲŝƐŽƚŽƉĞƐ�ŽĨ�DŽ͕�ZƵ͕�
^ŵ�ĂŶĚ�'Ě�ŚĂǀĞ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ͘�WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŝŵƵůĂƟŽŶƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘

I127 The neutrons for science facility at SPIRAL-2
>ĞĚŽƵǆ�y͘�ϭ͕��ŢĐŚĞ�D͘�ϰ͕��ǀƌŝŐĞĂŶƵ�D͘�ϭϬ͕��ǀƌŝŐĞĂŶƵ�s͘ �ϭϬ͕��ĂůĂŶǌĂƚ��͘�ϭϰ͕��ĂŶͲĚ͛�ƚĂƚ��͘�ϭϰ͕��ĂŶ�'͘�ϱ͕��ĂƵŐĞ�
�͘�ϯ͕��ĠůŝĞƌ�'͘�ϯ͕��Ġŵ�W͘ �ϳ͕��ŽƌĐĞĂ��͘�ϭϬ͕��ĂŝůůĂƵĚ�d͘ �ϯ͕��ŚĂƟůůŽŶ��͘�ϯ͕��ǌĂũŬŽǁƐŬŝ�^͘�ϰ͕��ĞƐƐĂŐŶĞ�W͘ �ϲ͕��ŽƌĠ��͘�Ϯ͕�
&ŝƐĐŚĞƌ�h͘�ϵ͕�&ƌĠŐĞĂƵ�DK͘�ϭ͕�'ƌŝŶǇĞƌ�:͘�ϭ͕�'ƵŝůůŽƵƐ�^͘�ϭϰ͕�'ƵŶƐŝŶŐ�&͘ �Ϯ͕�'ƵƐƚĂǀƐƐŽŶ��͘�ϴ͕�,ĞŶŶŝŶŐ�'͘�ϲ͕�:ĂĐƋƵŽƚ��͘�
ϭ͕�:ĂŶƐƐŽŶ�<͘�ϴ͕�:ƵƌĂĚŽ��͘�ϰ͕�<ĞƌǀĞŶŽ�D͘�ϲ͕�<ůŝǆ��͘�ϵ͕�>ĂŶĚŽĂƐ�K͘�ϯ͕�>ĞĐŽůůĞǇ�&͘ Z͘�ϱ͕�>ĞĐŽƵĞǇ�:͘>͘�ϱ͕�DĂũĞƌůĞ�D͘�ϳ͕�
DĂƌŝĞ�E͘�ϱ͕�DĂƚĞƌŶĂ�d͘ �Ϯ͕�DƌĄǌĞŬ�:͘�ϳ͕�EĞŐŽŝƚĂ�&͘ �ϭϬ͕�EŽǀĄŬ�:͘�ϳ͕�KďĞƌƐƚĞĚƚ�^͘�ϭϭ͕�KďĞƌƐƚĞĚƚ��͘�ϭϱ͕�WĂŶĞďŝĂŶĐŽ�^͘�
Ϯ͕�WĞƌƌŽƚ�>͘�ϭϯ͕�WůŽŵƉĞŶ��͘:͘D͘�ϭϭ͕�WŽŵƉ�^͘�ϴ͕�WƌŽŬŽĮĞǀ��͘s͘ �ϴ͕�ZĂŵŝůůŽŶ�:͘D͘�ϭϰ͕�&ĂƌŐĞƚ�&͘ �ϭ͕�ZŝĚŝŬĂƐ��͘�Ϯ͕�ZŽƐƐĠ�
�͘�ϯ͕�^ĞƌŽƚ�K͘�ϭϮ͕�^ŝŵĂŬŽǀ�^͘W͘ �ϵ͕�aŝŵĞēŬŽǀĄ��͘�ϳ͕�aƚĞĨĄŶŝŬ�D͘�ϳ͕�^ƵďůĞƚ�:͘�͘�ϭϲ͕�dĂŢĞď�:͘�ϯ͕�dĂƌƌşŽ��͘�ϴ͕�dĂƐƐĂŶͲ'Žƚ�>͘�
ϭϯ͕�dŚĨŽŝŶ�/͘�ϯ͕�sĂƌŝŐŶŽŶ��͘�ϯ
ϭ�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ͖�Ϯ����ͬ�^Dͬ/Z&hͬ^WŚE͕�^ĂĐůĂǇ͕ �&ƌĂŶĐĞ͖��ϯ����ͬ��Dͬ�/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖��ϰ���E�'͕�
'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ͖��ϱ�>W�͕��ĂĞŶ͕�&ƌĂŶĐĞ͖�ϲ�/W,�͕�^ƚƌĂƐďŽƵƌŐ͕�&ƌĂŶĐĞ͖��ϳ�EW/͕�\Ğǎ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ�͖���ϴ�hƉƉƐĂůĂ͕�
^ǁĞĚĞŶ͖�ϵ�&�<͕�<ĂƌůƐƌƵŚĞ͕�'ĞƌŵĂŶǇ͖�ϭϬ�E/WE�͕��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂ�͖���ϭϭ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:Z�Ͳ/ZDD͕�
'ĞĞů͕��ĞůŐŝƵŵ͖�ϭϮ����ͬ��E͕��ĂĚĂƌĂĐŚĞ͕�&ƌĂŶĐĞ�͖�ϭϯ��/WEK͕�KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�ϭϰ��/D�W͕ ��ĂĞŶ͕�&ƌĂŶĐĞ͖�ϭϱ���>/ͲEW͕ �
�ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�ϭϲ���ƵůŚĂŵ��ĞŶƚƌĞ�ĨŽƌ�&ƵƐŝŽŶ��ŶĞƌŐǇ͕ �hŶŝƚĞĚ�<ŝŶŐĚŽŵ���

EƵŵĞƌŽƵƐ�ĚŽŵĂŝŶƐ͕� ŝŶ�ĨƵŶĚĂŵĞŶƚĂů�ƌĞƐĞĂƌĐŚ�ĂƐ�ǁĞůů�ĂƐ� ŝŶ�ĂƉƉůŝĐĂƟŽŶƐ͕�ƌĞƋƵŝƌĞ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƌĞĂĐƟŽŶƐ� ŝŶĚƵĐĞĚ�ďǇ�ŶĞƵƚƌŽŶƐ�
with energies between a few MeV and a few tens of MeV. Reliable measurements are necessary to improve the evaluated 
ĚĂƚĂďĂƐĞƐ�ƵƐĞĚ�ďǇ�ŶƵĐůĞĂƌ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ͘�/ƚ�ĐŽŶĐĞƌŶƐ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ƚŽƉŝĐƐ�ůŝŬĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ͕�ĚĞƐŝŐŶ�ŽĨ�
ĨƵƚƵƌĞ�ĮƐƐŝŽŶ�ĂŶĚ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌƐ͕�ŶƵĐůĞĂƌ�ŵĞĚŝĐŝŶĞ�Žƌ�ƚĞƐƚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ�ĚĞƚĞĐƚŽƌƐ͘���ŶĞǁ�ĨĂĐŝůŝƚǇ�ĐĂůůĞĚ�EĞƵƚƌŽŶƐ�
For Science (NFS) has been built for this purpose on the GANIL site at Caen (France). NFS is composed of a pulsed neutron beam 
ĨŽƌ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ŝƌƌĂĚŝĂƟŽŶ�ƐƚĂƟŽŶƐ�ĨŽƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�EĞƵƚƌŽŶƐ�ǁŝůů�ďĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�
ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�ĚĞƵƚĞƌŽŶ�ĂŶĚ�ƉƌŽƚŽŶ�ďĞĂŵƐ͕�ĚĞůŝǀĞƌĞĚ�ďǇ�ƚŚĞ�^W/Z�>ͲϮ�ůŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌ͕ �ǁŝƚŚ�ƚŚŝĐŬ�Žƌ�ƚŚŝŶ�ĐŽŶǀĞƌƚĞƌƐ�ŵĂĚĞ�ŽĨ�
ďĞƌǇůůŝƵŵ�Žƌ�ůŝƚŚŝƵŵ͘��ŽŶƟŶƵŽƵƐ�ĂŶĚ�ƋƵĂƐŝͲŵŽŶŽͲĞŶĞƌŐĞƟĐ�ƐƉĞĐƚƌĂ�ǁŝůů�ďĞ�ĂǀĂŝůĂďůĞ�Ăƚ�E&^�ƵƉ�ƚŽ�ϰϬ�DĞs͘ �/Ŷ�ƚŚŝƐ�ĨĂƐƚ�ĞŶĞƌŐǇ�
ƌĞŐŝŽŶ͕�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ƵƉ�ƚŽ�Ϯ�ŽƌĚĞƌƐ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ŽŶĞ�ŽĨ�ƚŚĞ�ŽƚŚĞƌƐ�ĞǆŝƐƟŶŐ�ƟŵĞͲŽĨͲŇŝŐŚƚ�
ĨĂĐŝůŝƟĞƐ͘� /Ŷ�ĂĚĚŝƟŽŶ͕� ŝƌƌĂĚŝĂƟŽŶ�ƐƚĂƟŽŶƐ� ĨŽƌ�ŶĞƵƚƌŽŶͲ͕�ƉƌŽƚŽŶͲ�ĂŶĚ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ǁŝůů�ĂůůŽǁ�ƉĞƌĨŽƌŵŝŶŐ�ĐƌŽƐƐͲ
ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ďǇ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ͘��ŌĞƌ�Ă�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ĂŶĚ�ŽĨ�ŝƚƐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�
to be performed in the short and medium term will be presented.   
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R128 Simulations and experimental verification of neutron fields at IGISOL for neutron 
induced fission yield studies
>ĂŶƚǌ�D͘�ϭ͕��ůͲ�Ěŝůŝ��͘�ϭ͕��ĞĚŽŐŶŝ�Z͘�Ϯ͕�'ŽƌĞůŽǀ��͘�ϯ͕�DĂƩĞƌĂ��͘�ϭ͕�DŽŽƌĞ�/͘�ϯ͕�WĞŶƫůć�,͘�ϯ͕�WŽŵƉ�^͘�ϭ͕�WƌŽŬŽĮĞǀ�
A. 1, Rakopoulos V. 1, Simutkin V. 3, Solders A. 1
1 Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden; 2 INFN-LNF, Laboratori Nazionali 
Ěŝ�&ƌĂƐĐĂƟ͕�&ƌĂƐĐĂƟ͕�/ƚĂůǇ͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͕�:ǇǀćƐŬǇůć͕�&ŝŶůĂŶĚ

��ƉƌŽƚŽŶͲŶĞƵƚƌŽŶ�ĐŽŶǀĞƌƚĞƌ�ĨŽƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ŝŶĚĞƉĞŶĚĞŶƚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ŚĂƐ�ďĞĞŶ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�ƚŚĞ�/'/-
^K>Ͳ:z&>dZ�W�ĨĂĐŝůŝƚǇ�Ăƚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć�;/'/^K>�с�/ŽŶ�'ƵŝĚĞ�/ƐŽƚŽƉĞ�^ĞƉĂƌĂƟŽŶ�KŶͲ>ŝŶĞ͕�:z&>dZ�W�с�:ǇǀćƐŬǇůć�WŚǇƐŝĐƐ�
>ĂďŽƌĂƚŽƌǇ�WĞŶŶŝŶŐ�dƌĂƉͿ͘��ŝīĞƌĞŶƚ�ŐĞŽŵĞƚƌŝĞƐ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂŶĚ�ƚĞƐƚĞĚ�ŝŶ�ƐŝŵƵůĂƟŽŶƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽƉƟŵŝǌĞ�
ƚŚĞ�ŶĞƵƚƌŽŶ�ĮĞůĚ�;ϭͿ�ŝŶ�ǀŝĞǁ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĚĂƚĂ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ĂƉƉůŝĐĂƟŽŶƐ͕�ĂŶĚ�;ϮͿ�ĨŽƌ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƉŚǇƐŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƵŶƐƚĂďůĞ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ͘
�ĞƐŝƌĂďůĞ�ŽďũĞĐƟǀĞƐ�ĂƌĞ�ŇĞǆŝďŝůŝƚǇ�ŽĨ�ĚĞƐŝŐŶ͕�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ǀĂƌǇ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĮĞůĚ͕�ĂŶĚ�Ă�ŇƵǆ�ƐƵĸĐŝĞŶƚůǇ�ŚŝŐŚ�ƚŽ�ĞŶĂďůĞ�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ǁŝƚŚ�ůŽǁ�ǇŝĞůĚƐ͘�dŚĞ�ƉƌŽƉŽƐĞĚ�ĂƉƉƌŽĂĐŚ�ŝƐ�ƚŽ�ƵƐĞ�ϯϬ�DĞs�ƉƌŽƚŽŶƐ�ĨƌŽŵ�Ă�D��ϯϬͬϭϱ�ĐǇĐůŽƚƌŽŶ͕�
ǁŚĞƌĞ�ƚŚĞ�ƉƌŽƚŽŶƐ�ŝŵƉŝŶŐĞ�ŽŶ�Ă�ǁĂƚĞƌͲĐŽŽůĞĚ�ďĞƌǇůůŝƵŵ�ƉůĂƚĞ͘�dŚĞ�ƌĞƐƵůƟŶŐ�ŶĞƵƚƌŽŶ�ĮĞůĚ�ŝƌƌĂĚŝĂƚĞƐ�ƚŚŝŶ�238U foils arranged in 
Ă�ďĂƌƌĞů�ƐŚĂƉĞĚ�ŝŽŶ�ŐƵŝĚĞ͕�ƉůĂĐĞĚ�ƐƵĸĐŝĞŶƚůǇ�ĐůŽƐĞ�ƚŽ�ĂůůŽǁ�ϭϬ12�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ�ŽŶ�ƚŚĞ�ĨŽŝůƐ͘�dŚĞ�ƚŚŝĐŬŶĞƐƐ�ŽĨ�ƚŚĞ�ďĞƌǇůůŝƵŵ�ƉůĂƚĞ�
ĐĂŶ�ďĞ�ǀĂƌŝĞĚ͕�ƚŚĞ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ĐĂŶ�ďĞ�ŵŽĚŝĮĞĚ͕�ĂŶĚ�ĚĞƵƚĞƌŽŶ�ďĞĂŵƐ�ĐĂŶ�ďĞ�ƵƐĞĚ͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�ĚŝīĞƌĞŶƚ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ͘�
A thick moderator material can also be inserted between the converter and the ion guide, enabling measurements with thermal 
ŶĞƵƚƌŽŶƐ͕�ĂůƚŚŽƵŐŚ�ǁŝƚŚ�Ă�ƐŝŐŶŝĮĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�ŇƵǆ͘
^ŝŵƵůĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞƐ�&>h<��ĂŶĚ�D�EWy͘���ŵŽĐŬͲƵƉ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�
ĚĞƐŝŐŶ�ǁĂƐ�ƵƐĞĚ�ŝŶ�Ă�ƚĞƐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ�dŚĞ�̂ ǀĞĚďĞƌŐ�>ĂďŽƌĂƚŽƌǇ͕ �ǁŚĞƌĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ǁŝƚŚ�dŝŵĞͲŽĨͲ&ůŝŐŚƚ�
ĂŶĚ��ŽŶŶĞƌ�^ƉŚĞƌĞ�^ƉĞĐƚƌŽŵĞƚƌǇ�ŵĞƚŚŽĚƐ͘�dŚĞƌĞĂŌĞƌ�Ă�ƉƌŽƚŽƚǇƉĞ�ŚĂƐ�ďĞĞŶ�ŝŶƐƚĂůůĞĚ�ŝŶ�:ǇǀćƐŬǇůć�ĂŶĚ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ŽŶůŝŶĞ�
ĞǆƚƌĂĐƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ǁŝƚŚ�/'/^K>͘�dŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ĂĐƟǀĂƟŽŶ�ƉůĂƚĞƐ�ĂŶĚ�dŚŝŶ�
&ŝůŵ��ƌĞĂŬĚŽǁŶ��ŽƵŶƚĞƌƐ͘
dŚŝƐ�ƉĂƉĞƌ�ƐƵŵŵĂƌŝǌĞƐ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ĐŽŵƉĂƌĞ�ƚŚĞŵ�ǁŝƚŚ�ƚŚĞ�ƐŝŵƵůĂƟŽŶƐ͘�dŚĞ�DŽŶƚĞ��ĂƌůŽ�
ĐŽĚĞƐ�ĚŝƐƉůĂǇ�ƐŽŵĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͕�ďŽƚŚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ĞĂĐŚ�ŽƚŚĞƌ͘ ��Ŷ�ŽƵƚůŽŽŬ�ĨŽƌ�ƚŚĞ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�
ĐŽŶǀĞƌƚĞƌ�ĨŽƌ�ŽďƚĂŝŶŝŶŐ�ǀĂůƵĂďůĞ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĚĂƚĂ͕�ƚĂŬŝŶŐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶƐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͕�ǁŝůů�
also be reported.

R129 Characterization of the medley setup for measurements of neutron-induced cross-
sections at the GANIL-NFS facility
dĂƌƌŝŽ��͕͘�'ƵƐƚĂǀƐƐŽŶ��͕͘�:ĂŶƐƐŽŶ�<͕͘�WƌŽŬŽĮĞǀ��͕͘��ŶĚĞƌƐƐŽŶͲ^ƵŶĚĠŶ��͕͘��ůͲ�Ěŝůŝ��͕͘�WŽŵƉ�^͘
Uppsala University, Department of Physics and Astronomy, Uppsala, Sweden

EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ� ƐĞĐƟŽŶƐ�ŽĨ� ϮϯϱU and 238U are widely used as standards for monitoring of neutron beams and 
ĮĞůĚƐ�΀ϭ΁͘�EĞǀĞƌƚŚĞůĞƐƐ͕�ƚŚĞƌĞ�ĂƌĞ�ĨĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂďŽǀĞ�ϮϬ�DĞs�Ăƚ�ĂŶ�ĂďƐŽůƵƚĞ�ƐĐĂůĞ͕�ŝ͘Ğ͕͘�ǀĞƌƐƵƐ�ƚŚĞ�,;Ŷ͕ŶͿ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�;ƐĞĞ�΀Ϯ͕ϯ΁�ĂŶĚ�ƌĞĨĞƌĞŶĐĞƐ�ƚŚĞƌĞŝŶͿ͕�ǁŚŝĐŚ�ŝƐ�ƌĞŐĂƌĚĞĚ�ĂƐ�ƚŚĞ�ƉƌŝŵĂƌǇ�ŶĞƵƚƌŽŶ�ƐƚĂŶĚĂƌĚ�͘�dĂŬŝŶŐ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�ŚŝŐŚͲ
ŝŶƚĞŶƐĞ�ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�Ăƚ�ƚŚĞ�E&^�;EĞƵƚƌŽŶƐ�&Žƌ�^ĐŝĞŶĐĞͿ�ĨĂĐŝůŝƚǇ�Ăƚ�'�E/>�΀ϰ΁͕�ǁĞ�ǁŝůů�ŵĞĂƐƵƌĞ�ƚŚĞ�
ϮϯϱU(n,f) and 238h;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƌĞůĂƟǀĞ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ�ĂŶĚ�ƚŽ�,;Ŷ͕ŶͿ�ŝŶ�Ă�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͕�ĨƌŽŵ�ϭ�ƚŽ�ϰϬ�DĞs͕�ĂŶĚ�
ŝŶ�Ă�ƐŝŶŐůĞ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ƚŚƵƐ�ĐĂŶĐĞůůŝŶŐ�ŽƵƚ�ƐǇƐƚĞŵĂƟĐ�ĞīĞĐƚƐ�ĚƵĞ�ƚŽ�ǀĂƌŝĂƟŽŶƐ�ŝŶ�ƚŚĞ�ďĞĂŵ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕�ĂŶĚ�ĂŝŵŝŶŐ�Ăƚ�Ă�
ĮŶĂů�ĂĐĐƵƌĂĐǇ�ďĞůŽǁ�Ϯй͘��ŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƐƚƵĚǇŝŶŐ�ƚŚĞ�ƐƚĂƚĞƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞŝ͕�
will also be measured.
�Ŷ�ƵƉŐƌĂĚĞĚ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�DĞĚůĞǇ�ƐĞƚƵƉ�ǁŝůů�ďĞ�ƵƐĞĚ͘�/ƚ�ĐŽŶƐŝƐƚĞĚ�ŽƌŝŐŝŶĂůůǇ�΀ϱ͕ϲ΁�ŽĨ�ĞŝŐŚƚ�ఊE-ఊE-E telescopes, each composed 
ŽĨ�ƚǁŽ�^ŝ�ĚĞƚĞĐƚŽƌƐ�ĂŶĚ�ŽŶĞ��Ɛ/;důͿ�ĐƌǇƐƚĂů͕�ƚŽ�ĚĞƚĞĐƚ�ĂŶĚ�ŝĚĞŶƟĨǇ�ůŝŐŚƚ�ŝŽŶƐ͘�dŚĞ�ŶĞǁ�ǀĞƌƐŝŽŶ�΀ϳ΁�ǁŝůů�ĂůƐŽ�ŝŶĐůƵĚĞ�WW��Ɛ�;WĂƌĂůůĞů�
WůĂƚĞ��ǀĂůĂŶĐŚĞ��ŽƵŶƚĞƌͿ͘��ĂĐŚ�WW���ǁŝůů�ƉƌŽĚƵĐĞ�Ă�ĨĂƐƚ�ƐŝŐŶĂů�ŽƌŝŐŝŶĂƟŶŐ�ĨƌŽŵ�Ă�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ͕�ďĞĨŽƌĞ�ŝƚƐ�ĂƌƌŝǀĂů�ƚŽ�Ă�ĨƌŽŶƚ�^ŝ�
ĚĞƚĞĐƚŽƌ�ŝŶ�Ă�ƚĞůĞƐĐŽƉĞ͘�dŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ǁŝůů�ďĞ�ŵĞĂƐƵƌĞĚ�ďǇ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ͘
dŚĞ�ĮƌƐƚ�ƉƌŽƚŽƚǇƉĞƐ�ŽĨ�ƚŚĞ�WW��Ɛ�ŚĂǀĞ�ĂůƌĞĂĚǇ�ďĞĞŶ�ďƵŝůƚ͘�dŚĞ�ĚĞƚĞĐƟŽŶ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ƚŚĞ�ƟŵĞ�ĂŶĚ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�
WW��Ɛ�ĂŶĚ�ŽĨ�ƚŚĞ�ƚĞůĞƐĐŽƉĞƐ�ĂƌĞ�ďĞŝŶŐ�ƐƚƵĚŝĞĚ�ƵƐŝŶŐ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ĞǀĞŶƚƐ�ĨƌŽŵ�Ă�ϮϱϮ�Ĩ�ƐĂŵƉůĞ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ƉĞƌĨŽƌ-
ŵĂŶĐĞ�ŽĨ�ƚŚĞ�ĞŶƟƌĞ�ƐĞƚƵƉ�ĨŽƌ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĚĞƚĞĐƟŽŶ�ŝƐ�ďĞŝŶŐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�Ăƚ�ƚŚĞ�ĐŽŶĨĞƌĞŶĐĞ͘
dŚĞ�ŽƌŝŐŝŶĂů�ǀĞƌƐŝŽŶ�ŽĨ�DĞĚůĞǇ�ǁŝůů�ĂůƐŽ�ďĞ�ƵƐĞĚ�ŝŶ�Ă�ĚŝīĞƌĞŶƚ�ĞǆƉĞƌŝŵĞŶƚ�Ăƚ�ƚŚĞ�E&^�ĨĂĐŝůŝƚǇ͗�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ůŝŐŚƚ�ŝŽŶ�ƉƌŽĚƵĐƟŽŶ�ŽŶ�ŶƵĐůĞŝ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ĂƉƉůŝĐĂƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�^ŝ�ĨŽƌ�ƌĂĚŝĂƟŽŶ�
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R130 Developments of a new data acquisition system at ANNRI
EĂŬĂŽ�d͘ �ϭ͕�<ŝŵƵƌĂ��͘�ϭ͕�dĞƌĂĚĂ�<͘�ϭ͕�EĂŬĂŵƵƌĂ�^͘�ϭ͕�/ǁĂŵŽƚŽ�K͘�ϭ͕�,ĂƌĂĚĂ�,͘��ϭ͕�<ĂƚĂďƵĐŚŝ��d͘ �Ϯ͕��/ŐĂƐŚŝƌĂ��D͘Ϯ͕�
Hori J. 3
1 Nuclear Science and Engineering Center (NSEC), Japan Atomic Energy Agency (JAEA), Ibaraki, Japan; 2 
ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �KŽŬĂǇĂŵĂ͕�DĞŐƵƌŽͲŬƵ͕�dŽŬǇŽ͕�:ĂƉĂŶ͖�ϯ�
<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�<ƵŵĂƚŽƌŝͲĐŚŽ͕�KƐĂŬĂ͕�:ĂƉĂŶ

dŚĞ��ĐĐƵƌĂƚĞ�EĞƵƚƌŽŶͲEƵĐůĞƵƐ�ZĞĂĐƟŽŶ�DĞĂƐƵƌĞŵĞŶƚ�/ŶƐƚƌƵŵĞŶƚ�;�EEZ/Ϳ�ŚĂƐ�ďĞĞŶ�ďƵŝůƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ƵƟůŝǌ-
ŝŶŐ�Ă�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĨƌŽŵ�Ă�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŝŶ�ƚŚĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�>ŝĨĞ�^ĐŝĞŶĐĞ��ǆƉĞƌŝŵĞŶƚĂů�&ĂĐŝůŝƚǇ�;D>&Ϳ�ŽĨ�
ƚŚĞ�:ĂƉĂŶ�WƌŽƚŽŶ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ��ŽŵƉůĞǆ�;:ͲW�Z�Ϳ͘�EĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ƵƐŝŶŐ�Ă�ůĂƌŐĞ�'Ğ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇ�ĂŶĚ�
EĂ/;důͿ�ĚĞƚĞĐƚŽƌƐ�ŚĂǀĞ�ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ�ŝŶ��EEZ/͘�/Ŷ�ĂĚĚŝƟŽŶ͕�Ă�ŶĞǁ�>ŝ�ŐůĂƐƐ�ĚĞƚĞĐƚŽƌ�ƐǇƐƚĞŵ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
was recently installed.
/ŶĐƌĞĂƐŝŶŐ�ďĞĂŵ�ƉŽǁĞƌ�ŽĨ�:ͲW�Z��ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ĂůůŽǁƐ�ďĞĂŵ�ůŝŶĞ�ƵƐĞƌƐ�ƚŽ�ŽďƚĂŝŶ�ŚŝŐŚ�ƋƵĂŶƟƚǇ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǇŝĞůĚƐ͘��Žŵ-
ƉĂƌĞĚ�ƚŽ�ϮϬϬϵ͕�ŵŽƌĞ�ƚŚĂŶ�ϮϬ�ƟŵĞƐ�ďĞĂŵ�ĐƵƌƌĞŶƚ�ŝƐ�ĂĐŚŝĞǀĞĚ�ŝŶ�ϮϬϭϱ͘�&Žƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ƚŽ�ĐŽƌƌĞƐƉŽŶĚ�Ă�ŚŝŐŚ�ĐŽƵŶƟŶŐ�ƌĂƚĞ͕�Ă�
ŶĞǁ�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ�;��Y�ƐǇƐƚĞŵͿ�ĨŽƌ�ƚŚĞ�'Ğ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇƐ�ŝŶ��EEZ/�ŝƐ�ĚĞǀĞůŽƉĞĚ͘����E�ǀϭϳϮϰ�ϭϬϬD,ǌ�ϭϰďŝƚ�ƉĞĂŬ�
ƐĞŶƐŝƟǀĞ����Ɛ�ĂƌĞ�ƉƌĞƉĂƌĞĚ�ƚŽ�ĐŽƌƌĞƐƉŽŶĚ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�'Ğ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇƐ͘�&Žƌ�ĨĂƐƚ�ƌĞƐƉŽŶƐĞ�ƉƵůƐĞ�ƐŝŐŶĂůƐ�ŽĨ�
>ŝ�ŐůĂƐƐ�ĚĞƚĞĐƚŽƌ�ƐǇƐƚĞŵ͕����E�ǀϭϳϮϬ�ϮϱϬD,ǌ�ϭϮďŝƚ�ĐŚĂƌŐĞ�ƐĞŶƐŝƟǀĞ����Ɛ�ĂƌĞ�ƐĞůĞĐƚĞĚ͘
�ŽŵŵŝƐƐŝŽŶŝŶŐ�ĞǆƉĞƌŝŵĞŶƚ�ŽĨ�Ă�ŶĞǁ���Y�ƐǇƐƚĞŵ�Ăƚ��EEZ/�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ƵƐŝŶŐ�Ϭ͘ϭŵŵ�ƚŚŝĐŬŶĞƐƐ�ŐŽůĚ�ƐĂŵƉůĞ�ǁŝƚŚ�ϱϬϬŬt�
:ͲW�Z��ƉƌŽƚŽŶ�ďĞĂŵ�ƉŽǁĞƌ͘ ��Ŷ�ĂƉƉůŝĐĂďŝůŝƚǇ�ŽĨ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞƚŚŽĚ�ĨŽƌ�ďŽƚŚ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĂŶĚ�ƚŽƚĂů�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŵĞĂƐ-
urements was checked. For the Ge detectors array, system performance such as digital conversion nonlinearity, energy resolu-
ƟŽŶ͕�ŵƵůƟͲĐŚĂŶŶĞů�ĐŽŝŶĐŝĚĞŶĐĞ�ĂŶĚ�ĚĞĂĚ�ƟŵĞ�ǁĂƐ�ĞǀĂůƵĂƚĞĚ͘�dŚĞ�ĚĞĂĚ�ƟŵĞ�ǀĂůƵĞ�ĨŽƌ�'Ğ�ĚĞƚĞĐƚŽƌƐ�ǁĂƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ĚĞĐƌĞĂƐĞĚ�
ďǇ�Ă�ĨĂĐƚŽƌ�ŽĨ�ĨŽƵƌ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƉƌĞǀŝŽƵƐ���Y�ƐǇƐƚĞŵ�ǁŝƚŚ�ŵŝŶŽƌ�ĚĞƚĞƌŝŽƌĂƟŽŶ�ŽŶ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ͘
dŚĞ�ĂƵƚŚŽƌ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƚŚĂŶŬ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚĞĐŚŶŝĐĂů�ƐƚĂī�Ăƚ�:ͲW�Z��ĨŽƌ�ŽƉĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�
ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ŽƚŚĞƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƵƉƉŽƌƚƐ͘
Present study includes the result of “Research and Development for accuracy improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�
ŽĨ�:ĂƉĂŶ�;D�ydͿ͘

S131  Development and test of a compact multi-plate fission chamber for the simultaneous 
measurement of uranium-233 capture and fission cross-sections
�ĂĐĂŬ�D͘�ϭ͕Ϯ͕ϲ͕��ĞƌƚŚŽƵŵŝĞƵǆ��͘�Ϯ͕��ŢĐŚĞ�D͘�ϯ͕��ĠůŝĞƌ�'͘�ϰ͕��ŚĂƟůůŽŶ��͘�ϰ͕��ŝĂŬĂŬŝ�D͘�Ϯ͕��ƵƉŽŶƚ��͘�Ϯ͕�'ƵŶƐŝŶŐ�&͘ �
ϭ͕Ϯ͕�,ĞǇƐĞ�:͘�ϱ͕�<ŽƉĞĐŬǇ�^͘�ϱ͕�>ĂƵƌĞŶƚ��͘�ϰ͕�>ĞĞď�,͘�ϲ͕�DĂƚŚŝĞƵ�>͘�ϯ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϱ͕�dĂŝĞď�:͘�ϰ
ϭ���ZE͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ����͕�/ƌĨƵͬ^WŚE͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ͖�ϯ���E�'͕��EZ^ͬ/EϮWϯͲhŶŝǀĞƌƐŝƚĠ�
ĚĞ��ŽƌĚĞĂƵǆ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ͖�ϰ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�ϱ�:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϲ�dht�
�ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

��ƉĂƌƟĐƵůĂƌŝƚǇ�ŽĨ�ƵƌĂŶŝƵŵͲϮϯϯ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƚŚŽƌŝƵŵ�ĨƵĞů�ĐǇĐůĞ�ŝƐ�ŝƚƐ�ƐŵĂůů�ĐĂƉƚƵƌĞͲŽǀĞƌͲĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĂůƉŚĂ�ƌĂƟŽ͕�ƐŝŶĐĞ�
ƚŚĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝƐ�ĂďŽƵƚ�ŽŶĞ�ŽƌĚĞƌ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ůŽǁĞƌ�ƚŚĂŶ�ƚŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ͘�dŚĞƌĞĨŽƌĞ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŝŶ�ƚŚĞ�
ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ� ƚŚĞ�ƵƌĂŶŝƵŵͲϮϯϯ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĞƐƐĞŶƟĂůůǇ� ƌĞůŝĞƐ�ŽŶ�ĞĸĐŝĞŶƚ� ĐĂƉƚƵƌĞͲĮƐƐŝŽŶ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ͘���ŶĞǁ�
ŵĞĂƐƵƌĞŵĞŶƚ�ĐĂŵƉĂŝŐŶ�ŽĨ�ƚŚĞ�ƵƌĂŶŝƵŵͲϮϯϯ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĂŶĚ�ĂůƉŚĂ�ƌĂƟŽ�ŝƐ�ƉůĂŶŶĞĚ�Ăƚ�:Z�Ͳ/ZDD�ǁŝƚŚ��ϲ�ϲ�ĚĞƚĞĐƚŽƌƐ͕�
ĂŶĚ�Ăƚ�ƚŚĞ���ZE�ŶͺdK&�ĨĂĐŝůŝƚǇ͕ �ǁŚĞƌĞ�ƚŚĞ�dŽƚĂů��ďƐŽƌƉƟŽŶ��ĂůŽƌŝŵĞƚĞƌ�;d��Ϳ�ŵĂĚĞ�ŽĨ�ϰϬ��Ă&Ϯ�ĚĞƚĞĐƚŽƌƐ�ǁŝůů�ďĞ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�
Ă�ĐŽŵƉĂĐƚ�ŵƵůƟͲƉůĂƚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĂĐƟŶŐ�ĂƐ�ĂŶ�ĂĐƟǀĞ�ƚĂƌŐĞƚ͘�dŚƵƐ�ŽŶĞ�ĐĂŶ�ĞĂƐŝůǇ�ĚŝƐƟŶŐƵŝƐŚ�ďĞƚǁĞĞŶ�ĐĂƉƚƵƌĞ�ĂŶĚ�ĮƐƐŝŽŶ�
ĞǀĞŶƚƐ͘�dŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ĐŽŵƉĂĐƚ�ŵƵůƟͲƉůĂƚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ͗�ĐŽŵƉĂĐƚ�
ĚĞƐŝŐŶ͕�ĨĂƐƚ�ŝŽŶŝƐŝŶŐ�ŐĂƐ͕�ŽƉƟŵŝƐĞĚ�ĞůĞĐƚƌŽŶŝĐƐ͕�ƐŝŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƐŝŐŶĂůƐ�ĂŶĚ�ŽƉƟŵŝƐĂƟŽŶ�ŽĨ�ƚŚĞ�ĂůƉŚĂͲĨƌĂŐŵĞŶƚ�ƐĞƉĂƌĂƟŽŶ͕�
ƉƌĞƉĂƌĂƟŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ŽĨ�ƵƌĂŶŝƵŵͲϮϯϯ�ƐĂŵƉůĞƐ͕�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞƚĞĐƚŽƌ�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
ďĂĐŬŐƌŽƵŶĚ͕�ĂůŽŶŐ�ǁŝƚŚ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ƚĞƐƚƐ�ǁŝƚŚ�ŶĞƵƚƌŽŶ�ďĞĂŵ͘
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S132 Study of a proton recoil telescope for the measurement of the 235U(n, f) fission cross 
section relative to n-p scattering, at n_TOF
�ŽƐĞŶƟŶŽ�>͘�ϭ͕�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ͕���ZE
1 INFN - Laboratori Nazionali del Sud, Catania, Italy 

dŚĞ�Ϯϯϱh;Ŷ͕�ĨͿ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�Ă�ƌĞĨĞƌĞŶĐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ĮƐƐŝŽŶ�ƐƚƵĚŝĞƐ͘�/Ŷ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ďĞƚǁĞĞŶ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�
ĞŶĞƌŐǇ�ĂŶĚ�ϮϬ�DĞs͕�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�ĚŝīĞƌĞŶƟĂů�ŶƉ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�
ƉƌĞƐĞŶƚ�ŝŶ�ůŝƚĞƌĂƚƵƌĞ͘�/Ŷ�ĐŽŶƚƌĂƐƚ͕�ŽŶůǇ�ŽŶĞ�ƐĞƚ�ŽĨ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�ƌĞůĂƟǀĞ�ƚŽ�ŶƉ�ƐĐĂƩĞƌŝŶŐ�ǁŝƚŚ�ŐŽŽĚ�ĞŶĞƌŐǇ�ĐŽǀĞƌĂŐĞ�Ăƚ�Ă�͚ǁŚŝƚĞ͛�
source and a few measurements at selected neutron energies are available in the energy range between 20 MeV and 200 MeV. 
Above 200 MeV, no measurements of the Ϯϯϱh;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞůĂƟǀĞ�ƚŽ�ŶƉ�ƐĐĂƩĞƌŝŶŐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƐŽ�ĨĂƌ͘
dŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ�΀ϭ΁�ŽīĞƌƐ�ƚŚĞ�ƵŶŝƋƵĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĐŽůůĞĐƚ�ůŽŶŐͲŶĞĞĚĞĚ�ĚĂƚĂŽŶ�ƚŚĞ�Ϯϯϱh;Ŷ͕�ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�
ŶͲƉ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ͕�ĨƌŽŵ�ϮϬϬ�DĞs�ƚŽ�ĂďŽƵƚ�ϭ�'Ğs͕�ĂƐ�ǁĞůů�ĂƐ�ƚŽ�ŝŵƉƌŽǀĞ�ŝƚƐ�ŬŶŽǁůĞĚŐĞ�ĚŽǁŶ�ƚŽ�Ă�ĨĞǁ�DĞs͘ �dŽ�ƚŚŝƐ�Ăŝŵ͕�ƚŚĞ�
ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�ŚĂƐ�ĂůƌĞĂĚǇ�ƐƵĐĐĞƐƐĨƵůůǇ�ĞŵƉůŽǇĞĚ�Ăƚ�ŶͺdK&�Ă�ĮƐƐŝŽŶ�ĚĞƚĞĐƚŽƌ�ďĂƐĞĚ�ŽŶ�WĂƌĂůůĞů�WůĂƚĞ��ǀĂůĂŶĐŚĞ��ŽƵŶƚĞƌƐ͕�
capable of reaching neutron energies up to 1 GeV, while a proton recoil telescope is now being developed for the measurement 
ŽĨ�ƚŚĞ�ŶͲƉ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ƉƌĞƐĞŶƚ�ƚŚĞ�ĐŽŶĐĞƉƚƵĂů�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ƉƌŽƚŽŶ�ƌĞĐŽŝů�ƚĞůĞƐĐŽƉĞ͕�ĂŶĚ�ƚŚĞ�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĚĞ-
ǀŝĐĞ͘�dŚĞ�ĚĞƚĞĐƚŽƌ�ŝƐ�ďĂƐĞĚ�ŽŶ�Ă�ĚĞƐŝŐŶ�ƵƐĞĚ�ƐŽ�ĨĂƌ�ĨŽƌ�ƚŚŝƐ�ŬŝŶĚ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�΀Ϯ΁�ǁŝƚŚ�ƐŽŵĞ�ƐŝǌĂďůĞ�ŵŽĚŝĮĐĂƟŽŶƐ�ĨŽƌ�ĞǆƚĞŶĚ-
ŝŶŐ�ƚŚĞ�ĞǆƚĞŶĚŝŶŐ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ƚŽ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĂďŽǀĞ�ϮϬϬ�DĞs͘ �/Ŷ�ĂĚĚŝƟŽŶ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�Ă�ƚĞƐƚ�ƵŶĚĞƌ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ŽĨ�Ă
ƉƌŽƚŽƚǇƉĞ�ĚĞƚĞĐƚŽƌ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ĨĂƐƚ�ƐĐŝŶƟůůĂƚŽƌƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘

�΀ϭ΁��͘�'ƵĞƌƌĞƌŽ͕�Ğƚ�Ăů͘�;dŚĞ�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶͿ͕��Ƶƌ͘ �WŚǇƐ͘�:͘���ϰϵ�;ϮϬϭϯͿ�Ϯϳ͖͘�΀Ϯ΁�s͘ ��ĂŶŐĞŶĚŽƌĨ͕ �Z͘�EŽůƚĞ͕�&͘ �ZŽŽƐ͕�,͘�^ĐŚƵŚ-
ŵĂĐŚĞƌ͕ ��͘Z͘>͘�^ŝĞďĞƌƚ͕�D͘�tĞǇƌĂƵĐŚ͕�EƵĐůĞĂƌ�/ŶƐƚƌƵŵĞŶƚƐ�ĂŶĚ�DĞƚŚŽĚƐ���ϰϲϵ�;ϮϬϬϭͿ�ϮϬϱ

S133 Scalp: scintillating ionization chamber for alpha particle production in neutron induced 
reactions
'ĂůŚĂƵƚ��͘�ϭ͕��ĂŶ�'͘�Ϯ͕��ĂǇůĂĐ�D͘�ϯ͕��ŚĞǀƌĞƚ�d͘ �Ϯ͕�<ĞƐƐĞĚũŝĂŶ�'͘�ϯ͕�>ĞĐŽůůĞǇ�&͘ ͲZ͘�Ϯ͕�>ĞĐŽƵĞǇ�:>͘�Ϯ͕�>ĞĚŽƵǆ�y͘�ϰ͕�
Lehaut G. 2, Manduci L. 1, Marie N. 2, Villa F. 3
ϭ���D��͕��ŚĞƌďŽƵƌŐͲĞŶͲ�ŽƚĞŶƟŶ͕�&ƌĂŶĐĞ͖�Ϯ�>W�͕��ĂĞŶ͕�&ƌĂŶĐĞ͖�ϯ�>W^�͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϰ�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ

/Ŷ�Ă�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ͕ �ĂůƉŚĂ�ƉƌŽĚƵĐƟŽŶ�ĚƵĞ�ƚŽ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ƚŚĞ�ŽǆǇŐĞŶ�ŽĨ�ƚŚĞ�ƵƌĂŶŝƵŵ�ŽǆŝĚĞ�ŝƐ�Ă�ƐŝǌĂďůĞ�ĐŽŶƚƌŝ-
ďƵƟŽŶ�;ƌŽƵŐŚůǇ�Ϯϱй�ŽĨ�ƚŚĞ�ŽǀĞƌĂůů�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĂůƉŚĂ�ƉĂƌƟĐůĞƐ�ŝŶ�ĨĂƐƚ�ĂŶĚ�ƚŚĞƌŵĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌͿ͘�dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ĂīĞĐƚƐ�
ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�ƉŚǇƐŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ͘�dŚƵƐ͕�ŝƚ�ůĞĂĚƐ�ƚŽ�ϳй�ƵŶĐĞƌƚĂŝŶƚǇ�ŽŶ�ƚŚĞ�ĂůƉŚĂ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ŽǆŝĚĞ�ĨƵĞů�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ƚŽ�Ă�ϭϬϬ�
pcm uncertainty on the kĞī�;ĞīĞĐƟǀĞ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌͿ͘�DĂŶǇ�ĐƌŽƐƐ�ƐĞĐƟŽŶ Ɛ͛�ĞǀĂůƵĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ĂŶĚ�ŐƌĞĂƚ�
ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ǁĞƌĞ�ĨŽƵŶĚ�ĂŵŽŶŐ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ĂůƐŽ�ĂŵŽŶŐ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ƉƌĞĚŝĐƟŽŶƐ͘
&ƌŽŵ�ϮϬϬϱ�;,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ�ďǇ�ƚŚĞ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�;E��ͿͿ�ĞīŽƌƚƐ�ŚĂǀĞ�ďĞĞŶ�ĚŽŶĞ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞƐĞ�ǀĂůƵĞƐ�
ĞƐƉĞĐŝĂůůǇ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ĚŽŵĂŝŶ�ŽĨ�ƚŚĞ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ƐŝƚƵĂƟŽŶ�ŝƐ�ƐƟůů�ƵŶĐůĞĂƌ�ĂŶĚ�ŶĞĞĚƐ�ƚŽ�ďĞ�ŝŵƉƌŽǀĞĚ͘
dŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�^��>W�ƉƌŽũĞĐƚ�ŝƐ�ƚŽ�ƉĞƌĨŽƌŵ�ƐĞǀĞƌĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�16O(n,௧)13��ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ĨƌŽŵ�ƚŚƌĞƐŚŽůĚ�
;Ϯ͘ϯϲ�DĞsͿ�ƚŽ�ϮϬ�DĞs͘ �dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĂůƉŚĂͲƉĂƌƟĐůĞƐ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ƌĞĂĐƟŽŶ͘�^��>W�ŝƐ�ĂŶ�
ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĮůůĞĚ�ǁŝƚŚ�Ă�ŵŝǆƚƵƌĞ�ŽĨ��&4 and a few percent of CO2�ǁŝƚŚ�ĨŽƵƌ�ƉŚŽƚŽŵƵůƟƉůŝĞƌ�ƚƵďĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŽůůĞĐƚ�ůŝŐŚƚ�
ĞŵŝƐƐŝŽŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŝŶ�ƚŚĞ�ŐĂƐ͘�hƐŝŶŐ�ƚŚĞ�ƐĐŝŶƟůůĂƟŶŐ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ��&4, the incident neutron 
ĞŶĞƌŐǇ�ǁŝůů�ďĞ�ŽďƚĂŝŶĞĚ�ďǇ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�<ŶŽǁůĞĚŐĞ�ŽĨ�ďŽƚŚ�ĚĞƉŽƐŝƚĞĚ�ĞŶĞƌŐǇ�ĂŶĚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ŝƐ�
ĐƌƵĐŝĂů�ƚŽ�ƐĞƉĂƌĂƚĞ�ĂŶĚ�ŝĚĞŶƟĨǇ�Ăůů�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ͘�&ŝŶĂůůǇ͕ �ďǇ�ĂŶ�ĂĐĐƵƌĂƚĞ�ĞƐƟŵĂƟŽŶ�ŽĨ�ƚŚĞ�ŽǆǇŐĞŶͲƚĂƌŐĞƚƐ�ŝŶ�ƚŚĞ�ĂĐƟǀĞ�
ǀŽůƵŵĞ͕�ƚŚĞ�ĐĂůĐƵůƵƐ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁŝůů�ďĞ�ƉŽƐƐŝďůĞ͘
SCALP will be tested in spring 2016 using neutron sources at LPC and LPSC laboratory at Grenoble, France, using pure CF4. Cross 
ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƵƐŝŶŐ�ƚŚĞ�ŐĂƐ�ŵŝǆƚƵƌĞ�ǁŝůů�ďĞ�ĚŽŶĞ�Ăƚ�ƚŚĞ�EĞƵƚƌŽŶ�&Žƌ�^ĐŝĞŶĐĞ�;E&^Ϳ�ĨĂĐŝůŝƚǇ�Ăƚ�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ͘�dŚŝƐ�
will be also the occasion to perform measurements of 19F(n,௧)16E�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞĂĐƟŽŶ�;ŝŶƚĞƌĞƐƚ�ŝŶ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ǀŝĂ�ŵŽůƚĞŶ�
salt reactors).
^��>W�ƉƌŽũĞĐƚ Ɛ͛�ŵŽƟǀĂƟŽŶ�ĂŶĚ�ƐĞƚͲƵƉ�ǁŝůů�ďĞ�ŝŶƚƌŽĚƵĐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ŽƌĂů�ƉƌĞƐĞŶƚĂƟŽŶ͘�^ŽŵĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ĂŶĚ�ƉĞƌƐƉĞĐ-
ƟǀĞ�ǁŝůů�ďĞ�ĂůƐŽ�ƉƌĞƐĞŶƚĞĚ͘
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S134 Digital pulse shape analysis and gamma-ray energy dependent prompt-timing response 
functions for the UK national nuclear array
Shearman R. 1,2, Lorusso G. 1,2, Regan PH. 1,2
ϭ�ZĂĚŝŽĂĐƟǀŝƚǇ�'ƌŽƵƉ͕�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞĚĚŝŶŐƚŽŶ͕�h<͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
Surrey, Guildford, UK

dŚĞ�ůŝĨĞƟŵĞ�ŽĨ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ďĞƐƚ�ŽďƐĞƌǀĂďůĞƐ�ĨŽƌ�ƵƐĞ�ĂƐ�Ă�ƉƌŽďĞ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ĂƚŽŵŝĐ�
ŶƵĐůĞŝ͘�dŚĞ�E�ƟŽŶĂů�EƵĐůĞĂƌ��ƌƌĂǇ�;E�E�Ϳ�ŝƐ�Ă�ϭϮ�ŵŽĚƵůĞ�>Ă�ƌ3;�ĞͿ�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌ�ĐŽŝŶĐŝĚĞŶĐĞ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽŵĞƚĞƌ�
ĂƌƌĂǇ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ůŝĨĞƟŵĞƐ�ŽĨ�ĞǆĐŝƚĞĚ�ŶƵĐůĞĂƌ�ƐƚĂƚĞƐ�ŽĨ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ��ϭϬ�ŶƐ�ĚŽǁŶ�ƚŽ�ƚĞŶƐ�ŽĨ�ƉŝĐŽƐĞĐŽŶĚƐ͘�/Ŷ�
ƌĞĐĞŶƚ�ǇĞĂƌƐ�ƐŝŐŶŝĮĐĂŶƚ�ƉƌŽŐƌĞƐƐ�ŚĂƐ�ďĞĞŶ�ŵĂĚĞ�ŝŶ�ƚŚĞ�ĂŶĂůŽŐƵĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĐĞŶƚƌŽŝĚ�ƐŚŝŌ�ŵĞƚŚŽĚ�ĨŽƌ�ƟŵŝŶŐ�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐ�;ZĞŐŝƐϮϬϭϮͿ͕�ƐƉĞĐŝĮĐĂůůǇ�ĨŽƌ�ɶͲɶ�ĞŶĞƌŐǇͲƟŵĞ�ĐŽŝŶĐŝĚĞŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƵƐŝŶŐ�ƚǁŽ�Žƌ�ŵŽƌĞ�>Ă�ƌ3 detectors. Using a 
ƐŝŵŝůĂƌ�ĂŶĂůǇƐŝƐ�ƉƌŽĐĞĚƵƌĞ�ƚŽ�ƚŚĞƐĞ�ĂŶĂůŽŐƵĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�Ă�ĨƵůů�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂů�ƟŵŝŶŐ�ƉƌŽĮůĞ�ĨŽƌ�ƚŚĞ����E�
ĚŝŐŝƟǌĞƌ�;sϭϳϱϭ�͕�ϭ�',ǌ�ƐĂŵƉůŝŶŐ�ĨƌĞƋƵĞŶĐǇͿ�ĂŶĚ�E�E��ŚĂƐ�ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ͕�ƵƐŝŶŐ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ�ƐŽƵƌĐĞ�ϭϱϮEu to provide near 
ƉƌŽŵƉƚ�ĂŶĚ�ĚĞůĂǇĞĚ�ɶͲƌĂǇ�ĐŽŝŶĐŝĚĞŶƚ�ĐĂƐĐĂĚĞƐ͘�dŚŝƐ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƉƵůƐĞ�ƐŚĂƉĞ�ĂŶĂůǇƐŝƐ�ĂůŐŽƌŝƚŚŵƐ�ĨŽƌ�ŵŽƌĞ�
ƉƌĞĐŝƐĞ�ƟŵŝŶŐ�ƌĞƐƉŽŶƐĞƐ͘�dŚĞ�ĚŝīĞƌĞŶƚ�ĚŝƐĐƌĞƚĞ�ĞŶĞƌŐǇ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶƐ�ŚĂƐ�ĂůůŽǁĞĚ�ĨŽƌ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�Ă�ƉƌŽŵƉƚ�ƌĞƐƉŽŶƐĞ�
ĨƵŶĐƟŽŶ�ĂŶĚ�ƉƌŽŵƉƚ�ƌĞƐƉŽŶƐĞ�ĚŝīĞƌĞŶĐĞƐ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ�ŽǀĞƌ�Ă�ĐŽŶƐŝĚĞƌĂďůĞ�ƌĂŶŐĞ�ŽĨ�ƉƌŝŵĂƌǇ�ŐĂƟŶŐ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ĞŶĞƌŐǇ�ƉĂŝƌƐ͘�
dŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ǁŝůů�ƐŚŽǁ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ĚĞƚĂŝůĞĚ�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ĞǆĂŵƉůĞ�ůŝĨĞƟŵĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĞǆĐŝƚĞĚ�
ƐƚĂƚĞƐ�ĨƌŽŵ�ƌĂĚŝŽĂĐƟǀĞ�ƐŽƵƌĐĞƐ�ŝŶ�ƚŚĞ�ƐƵďͲϭϬϬƉƐ�ƌĞŐŝŵĞ�ǁŚŝĐŚ�ƐŚŽǁĐĂƐĞ�ƚŚĞ�ƉŽǁĞƌ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂů�ƐǇƐƚĞŵ͘

S135 Neutron-gamma discrimination using non-negative matrix factorization blind sources 
separation algorithms
Arahmane H. 1, Laassiri M. 1, Mekaoui A. 1, Hamzaoui EM. 2,1, Cherkaoui El Moursli R. 1,2 
ϭ�DŽŚĂŵŵĞĚ�s͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�ƉŚǇƐŝĐƐ͕�ZĂďĂƚ͕�DŽƌŽĐĐŽ͖�Ϯ�EƵĐůĞĂƌ�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�DŽƌŽĐĐĂŶ�EĂƟŽŶĂů��ĞŶƚĞƌ�ĨŽƌ�
EƵĐůĞĂƌ��ŶĞƌŐǇ͕ �^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŝƋƵĞƐ͕�ZĂďĂƚ͕�DŽƌŽĐĐŽ

/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ĂƉƉůǇ�ďůŝŶĚ�ƐŽƵƌĐĞƐ�ƐĞƉĂƌĂƟŽŶ�ŵĞƚŚŽĚƐ�;�^^Ϳ�ďĂƐĞĚ�ŽŶ�ŶŽŶͲŶĞŐĂƟǀĞ�ŵĂƚƌŝǆ�ĨĂĐƚŽƌŝǌĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ�;ED&Ϳ�ƚŽ�
ĞǆƚƌĂĐƚ�ŝŶĚĞƉĞŶĚĞŶƚ�ĐŽŵƉŽŶĞŶƚƐ�ĨƌŽŵ�ƐŝŐŶĂůƐ�ƌĞĐŽƌĚĞĚ�Ăƚ�ƚŚĞ�ŽƵƚƉƵƚ�ŽĨ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĚĞƚĞĐƚŽƌƐ͘�^ŝŶĐĞ�ƚŚĞƐĞ�ŵŽĚĞƌŶ�ƐŝŐŶĂů�
ƉƌŽĐĞƐƐŝŶŐ�ŵĞƚŚŽĚƐ�ƌĞƋƵŝƌĞ�ŶŽ�ŚǇƉŽƚŚĞƐŝƐ�ŽŶ�ƚŚĞ�ǁĂǇ�ƚŚĂƚ�ƚŚĞ�ƐŝŐŶĂů�ĂŶĚ�ƚŚĞ�ŶŽŝƐĞ�ĂƌĞ�ŵŝǆĞĚ͕�ĞŶĐŽƵƌĂŐĞĚ�ƵƐ�ƚŽ�ĂƉƉůǇ�ƚŚĞƐĞ�
ŵĞƚŚŽĚƐ�ƚŽ�ƌĞĂĐŚ�ŶĞƵƚƌŽŶͲŐĂŵŵĂ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ŝŶ�Ă�ƐŽŌ�ǁĂǇ͘�&Žƌ�ƚŚĂƚ�ƌĞĂƐŽŶ͕�ǁĞ�ƵƐĞ�'ĞĂŶƚϰ�ĂƐ�ŶƵĐůĞĂƌ�ƐŝŵƵůĂƚŽƌ͕ �ƚŽ�ŵŽĚĞů�
ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵ�ŝŶƐƚĂůůĞĚ�ŝŶƐŝĚĞ�ƚŚĞ�dZ/'��D�Z<�//�ZĞĂĐƚŽƌ�;EƵĐůĞĂƌ�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�DŽƌŽĐĐĂŶ�EĂƟŽŶĂů��ĞŶƚĞƌ�ĨŽƌ�
EƵĐůĞĂƌ��ŶĞƌŐǇ͕ �^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŝƋƵĞƐͿ͘�dŚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ŝƐ�ƵƐĞĚ�ŝŶ�Ă�ƌĞƐĞĂƌĐŚ�ŶƵĐůĞĂƌ�ĂŶĚ�Ă�ŇƵǆͲŵĂƉƉŝŶŐ�ĞǆƉĞƌŝŵĞŶƚ�ŝƐ�
ƉĞƌĨŽƌŵĞĚ͘�tĞ�ƵƐĞ�ƚŚĞ�ƐŝŵƵůĂƚĞĚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ Ɛ͛�ŽƵƚƉƵƚ�ƐŝŐŶĂůƐ�ĂƐ�ƟŵĞ�ƐĞƌŝĞƐ�ŵŝǆƚƵƌĞƐ�ƚŚĂƚ�ǁŝůů�ďĞ�ĂŶĂůǇƐĞĚ�ƚŚƌŽƵŐŚ�ŶŽŶͲ
ŶĞŐĂƟǀĞ�ĂŶĚ�ďůŝŶĚ�ƐŽƵƌĐĞƐ�ƐĞƉĂƌĂƟŽŶ�ĂůŐŽƌŝƚŚŵƐ͘�dŚĞ�ĐŽŵƉƵƚĂƟŽŶ�ŽĨ�ƉĞƌĨŽƌŵĂŶĐĞ�ŝŶĚĞǆ�ŽĨ�ĞĂĐŚ�ďůŝŶĚ�ƐĞƉĂƌĂƟŽŶ�ŵĞƚŚŽĚ�ǁŝůů�
ĂůůŽǁ�ƵƐ�ƚŽ�ƐĞůĞĐƚ�ƚŚĞ�ŵŽƐƚ�ĞĸĐŝĞŶƚ�ED&�ĂůŐŽƌŝƚŚŵ�ƚŚĂƚ�ƉĞƌŵŝƚ�ƚŽ�ĂĐŚŝĞǀĞ�ƚŚĞ�ďĞƐƚ�ŶĞƵƚƌŽŶͲŐĂŵŵĂ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�
ƚŚĞ�ĐŽŵƉƵƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĂƵƚŽ�ĂŶĚ�ĐƌŽƐƐͲĐŽƌƌĞůĂƟŽŶ�ĨƵŶĐƟŽŶƐ͕�ƚŚĞ�ƉŽǁĞƌ�ƐƉĞĐƚƌĂů�ĚĞŶƐŝƟĞƐ�ĂŶĚ�ƟŵĞͲĨƌĞƋƵĞŶĐǇ�ĚĞĐŽŵƉŽƐŝƟŽŶ�
ŽĨ�ƚŚĞ�ƌĞƐƵůƟŶŐ�ŝŶĚĞƉĞŶĚĞŶƚ�ĐŽŵƉŽŶĞŶƚƐ�ǁŝůů�ƉƌŽǀŝĚĞ�Ă�ďĞƩĞƌ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ŶƵĐůĞĂƌ�ƐŝŐŶĂůƐ�ǁŝƚŚ�ǀĞƌǇ�ŚŝŐŚ�ƉƌĞĐŝ-
sion.
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ϭ��ƵƌŽƉĞĂŶ�KƌŐĂŶŝǌĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;��ZEͿ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ�&ĂĐŚŚŽĐŚƐĐŚƵůĞ�tƌ͘ �EĞƵƐƚĂĚƚ͕�
tƌ͘ �EĞƵƐƚĂĚƚ͕��ƵƐƚƌŝĂ͖�ϯ��ŝǀŝĚĞĐ�/ŶƐƚƌƵŵĞŶƚĂƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

�ĞƚĞĐƚŽƌƐ�ďĂƐĞĚ�ŽŶ�ƐǇŶƚŚĞƟĐ�ĐŚĞŵŝĐĂů�ǀĂƉŽƌ�ĚĞƉŽƐŝƟŽŶ�;�s�Ϳ�ĚŝĂŵŽŶĚ�ŵĂƚĞƌŝĂůƐ�ŐĂŝŶ�ŝŵƉŽƌƚĂŶĐĞ�ŝŶ�ǀĂƌŝŽƵƐ�ŶĞƵƚƌŽŶ�ĂƉƉůŝĐĂ-
ƟŽŶƐ͘�dŚĞ�ƐƵƉĞƌŝŽƌ�ƚŚĞƌŵĂů�ƌŽďƵƐƚŶĞƐƐ�ĂŶĚ�ƚŚĞ�ĞǆĐĞůůĞŶƚ�ƌĂĚŝĂƟŽŶ�ŚĂƌĚŶĞƐƐ�ŽĨ�ĚŝĂŵŽŶĚ�ĂƐ�ǁĞůů�ĂƐ�ŝƚƐ�ĞǆĐĞůůĞŶƚ�ĞůĞĐƚƌŽŶŝĐ�ƉƌŽƉ-
ĞƌƟĞƐ�ŵĂŬĞ�ƚŚŝƐ�ŵĂƚĞƌŝĂů�ƵŶŝƋƵĞůǇ�ƐƵŝƚĞĚ�ĨŽƌ�ƌŽƵŐŚ�ĞŶǀŝƌŽŶŵĞŶƚƐ͕�ƐƵĐŚ�ĂƐ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĂŶĚ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌƐ͘
dŚĞ�ŝŶƚƌŝŶƐŝĐ�ĞůĞĐƚƌŽŶŝĐ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌƐ�ĂůůŽǁ�ĚŝƐƟŶŐƵŝƐŚŝŶŐ�ǀĂƌŝŽƵƐ�ŝŶƚĞƌĂĐƟŽŶƐ�ŝŶ�ƚŚĞ�ĚĞƚĞĐƚŽƌ͘ �dŚŝƐ�ĐĂŶ�ďĞ�
ƵƐĞĚ�ƚŽ�ƐƵĐĐĞƐƐĨƵůůǇ�ƐƵƉƉƌĞƐƐ�ďĂĐŬŐƌŽƵŶĚ�ŽĨ�ŐĂŵŵĂƐ�ĂŶĚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ŝŶ�ĚŝīĞƌĞŶƚ�ŶĞƵƚƌŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ƐƵĐŚ�ĂƐ�ŶĞƵƚƌŽŶ�
ŇƵǆ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚŚĞƌŵĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�Žƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ͘
��ŶŽǀĞů�ƚĞĐŚŶŝƋƵĞ�ŽĨ�ĚŝƐƟŶŐƵŝƐŚŝŶŐ�ďĂĐŬŐƌŽƵŶĚ�ƌĞĂĐƟŽŶƐ�ŝŶ�ŶĞƵƚƌŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘���
ƉƌŽŽĨ�ŽĨ�ƉƌŝŶĐŝƉůĞ�ǁŝůů�ďĞ�ŐŝǀĞŶ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ͘

R137 Progress of a 4πBaF2 System at CIAE
,Ğ�'�͘�ϭ͕��ŚŽƵ��͘�ϭ͕��ŚĂŶŐ�Y͘�ϭ͕��ŚĞŶŐ�W͘ ϭ͕�Ϯ͕�,ƵĂŶŐ�y͘ϭ͕�Ϯ͕��ŚŽŶŐ�Y͘ϭ͕�WĞŶŐ�D͘ϭ͕�ϯ�^Śŝ��͘ϭ͕�ZƵĂŶ�y͘ϭ͕��ĂŽ�:͘ϭ͕�>ŝ�
y͘ϭ͕�EŝĞ�z͘ ϭ͕�,ƵĂŶŐ�,͘ϭ͕�ZĞŶ�:͘ϭ͕�dĂŶŐ�,͘ϭ
ϭ͘��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ŽƵƚŚ��ŚŝŶĂ͕�,ĞŶŐ�zĂŶŐ͖�ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�>ĂŶ��ŚŽƵ͕�
Lan Zhou, R.P. China

��ŐĂŵŵĂ�ƌĂǇ�ƚŽƚĂů�ĂďƐŽƌƉƟŽŶ�ĨĂĐŝůŝƚǇ�;�'d�&�Ϳ�ŵĂĚĞ�ŽĨ�ďĂƌŝƵŵ�ŇƵŽƌŝĚĞ�ŝƐ�ĚĞǀĞůŽƉĞĚ�Ăƚ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ�;�/��Ϳ͘�
DŽĚƵůĞƐ�ŽĨ��Ă&Ϯ�ĐƌǇƐƚĂů�ǁĞƌĞ�ŵĂŶƵĨĂĐƚƵƌĞĚ�ďǇ��Ğŝ�:ŝŶŐ�/ŶƐƟƚƵƚĞ�ŽĨ�'ůĂƐƐ͘�&ůĂƐŚ�ĂŶĂůŽŐƵĞͲƚŽͲĚŝŐŝƚĂů�ĐŽŶǀĞƌƚ�ĐĂƌĚƐ�;�&���͕��ĐƋŝƌŝƐ�
���Ϯϳϭ�Ϳ�ĂŶĚ�ƉŚŽƚŽŵƵůƟƉůŝĞƌ�ƚƵďĞƐ�ŽĨ�W,KdKE/^�yWϰϱϬϴ��ǁĞƌĞ�ƐĞůĞĐƚĞĚ͘
�ĚǀĂŶƚĂŐĞƐ�ŽĨ�'d�&�ƚŽ�ďĞ�ƵƐĞĚ�ŝŶ�ĂĐĐƵƌĂƚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŝƐ�ĂƩƌŝďƵƚĞĚ�ƚŽ�ƐƵĐŚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�
ŽĨ��Ă&Ϯ�ƐĐŝŶƟůůĂƚŽƌ�ĂƐ�ŚŝŐŚ�ĞĸĐŝĞŶĐǇ͕ �ƋƵŝĐŬ�ƌĞƐƉŽŶƐĞ͕�ůŽǁĞƌ�ŶĞƵƚƌŽŶ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƐŽ�ŽŶ͘�WƌŽŵƉƚ��ͲƌĂǇ�ĐĂƐĐĂĚĞƐ͕�ĞŵŝƩĞĚ�ĚƵĞ�
ƚŽ�ĚĞĞǆĐŝƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆĐŝƚĞĚ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ƉƌŽŵƉƚůǇ�ĂŌĞƌ�ƚŚĞ�;Ŷ͕��Ϳ�ƌĞĂĐƟŽŶƐ͕�ĐĂŶ�ďĞ�ĚĞƚĞĐƚĞĚ�ǁŝƚŚ�ƚŽƚĂů�ĞŶĞƌŐǇ�ĂŶĚ�ďĞ�
ƵƐĞĚ�ƚŽ�ƌĞŐŝƐƚĞƌ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĞǀĞŶƚƐ�ĞĸĐŝĞŶƚůǇ͘�/Ŷ�ƚŚĞ�ƚŽƚĂů�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ���ƌĂǇ�ĐĂƐĐĂĚĞƐ͕�ĐĂƉƚƵƌĞ�ĞǀĞŶƚƐ�ǁŝůů�ĨĂůů�
ŝŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϱ�ƚŽ�ϴ�DĞs�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ǁĞůů�ƐĞƉĂƌĂƚĞĚ�ĨƌŽŵ�ďĂĐŬŐƌŽƵŶĚƐ�ĂƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐ�ϭ͘
�ŝŐŝƚĂů�ƉƵůƐĞ�ƐŚĂƉĞ�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ŵĞƚŚŽĚ�ďĂƐĞĚ�ŽŶ�&����ŝƐ�ĂƉƉůŝĞĚ͘�^ĐŚĞŵĞ�ŽĨ�ƚŚĞ�ƐŝŐŶĂů�ŵĞĂƐƵƌĞŵĞŶƚ�ŝƐ�ƐŚŽǁŶ�ŝŶ�ĮŐƵƌĞ�Ϯ͘�
dĞĐŚŶŽůŽŐŝĞƐ�ĂďŽƵƚ�ƐŝŐŶĂů�ĚĞƚĞĐƟŽŶ͕�ƉƵůƐĞ�ƐŚĂƉĞ�ĚŝŐŝƟǌĂƟŽŶ͕�ĚĂƚĂ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĚ�ƐƚŽƌĂŐĞ͕�Žī�ůŝŶĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ŚĂǀĞ�ďĞĞŶ�
ƐƚƵĚŝĞĚ͘��Ǉ�ƉƵůƐĞ�ƐŚĂƉĞ�ƚĞĐŚŶŝƋƵĞ͕���ƉĂƌƟĐůĞ�ĐĂŶ�ďĞ�ĐůĞĂƌůǇ�ĚŝƐĐƌŝŵŝŶĂƚĞĚ�ĂƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐ�ϯ�Ă͘��Ǉ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌ-
ŝƐƟĐ��ͲƌĂǇ�ĐĂƐĐĂĚĞƐ�ƌĂĚŝĂƚĞĚ�ĨƌŽŵ�Ă�ϲϬ�Ž�ƐŽƵƌĐĞ�ƚŚĞ��ƐƵŵ�ƐƉĞĐƚƌƵŵ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ĂŶĚ�ƚŚĞ�ŬĞǇ�ĞǆƉĞƌŝŵĞŶƚĂů�ƚĞĐŚŶŝƋƵĞ�ĨŽƌ�ƚŚĞ�
;Ŷ͕��Ϳ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝƐ�ƚĞƐƚĞĚ͘�DŽƐƚ�ŽĨ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚƐ�ǁĞƌĞ�ĐůĞĂƌůǇ�ƐƵƉƉƌĞƐƐĞĚ�ŝŶ�ƚŚĞ��ƐƵŵ�ƐƉĞĐƚƌƵŵ͕�
as presented in Fig 3 b. 
�ŝīĞƌĞŶƚ�ƐĂŵƉůĞƐ�ŽĨ��Ě͕���ĂŶĚ�ďůĂŶŬ͕�ƐǁŝƚĐŚĞĚ�ƚŽ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ƚŚĞ�'d�&͕ �ǁĞƌĞ�ƌĞƐƉĞĐƟǀĞůǇ�ďŽŵďĂƌĚĞĚ�ďǇ�ƚŚĞ�ĐŽůůŝŵĂƚĞĚ�ŶĞƵ-
tron beam of an Am-Li isotopic neutron source that was located behind the shield and the collimator. Neutron capture events 
ŽĐĐƵƌƌŝŶŐ�ŝŶ�ƚŚĞ�ƐĂŵƉůĞƐ�ŽĨ�ĐĂĚŵŝƵŵ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ͘�dŚĞ�ƉůĂŶ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ŝƐ�ƐĐŚĞŵĞĚ�ŝŶ�&ŝŐ�ϰ�Ă͘
��ĐŽŵƉĂƌŝƐŽŶ�ŽĨ��ƐƵŵ�ƐƉĞĐƚƌƵŵƐ�ĨŽƌ�ƚŚĞ�ƚŚƌĞĞ�ƐĂŵƉůĞƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ĮŐ�ϰ�ď͘�EĞƚ�ĐŽƵŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĞǀĞŶƚƐ�ŽĐĐƵƌƌĞĚ�
in Cd sample are displayed.
tŽƌŬƐ�ŝŶĐůƵĚĞĚ�ĂƌĞ�ƚŚĞ�ƉĞƌĨĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĚĞƚĞĐƚŽƌ�ŵŽĚƵůĞ�ƐŽ�ĂƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ͕�ƚŚĞ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ�
ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ�ƚŽ�ƌĂŝƐĞ�ĚĂƚĂ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ƌĂƚĞ͕�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĂďƐŽƌďĞƌ�ƚŽ�ƐƵƉƉƌĞƐƐ�ŝŶƚĞƌĨĞƌĞŶĐĞƐ�ĨƌŽŵ�
ƐĂŵƉůĞ�ƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌĞƉĂƌĂƟŽŶ�Ăƚ�ƚŚĞ��ŚŝŶĂ�^ƉĂůůĂƟŽŶ�EĞƵƚƌŽŶ�^ŽƵƌĐĞ�ĂŶĚ�ƐŽ�ŽŶ͘
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R138 Accurate measurement of an ionization chamber efficiency using prompt fission 
neutron detection method
DĂƚŚŝĞƵ�>͘�ϭ͕��ŢĐŚĞ�D͘�ϭ͕��ŽŵƉĂŶŝƐ�/͘�ϭ͕�<ĞƐƐĞĚũŝĂŶ�'͘�Ϯ͕��ǌĂũŬŽǁƐŬŝ�^͘�ϭ͕�:ƵƌĂĚŽ��͘�ϭ͕�dƐĞŬŚĂŶŽǀŝĐŚ�/͘�ϭ
ϭ���E�'͕��EZ^ͬ/EϮWϯͲhŶŝǀĞƌƐŝƚĠ�ĚĞ��ŽƌĚĞĂƵǆ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ͖�Ϯ�>ĂďŽƌĂƚŽŝƌĞ�ĚĞ�WŚǇƐŝƋƵĞ�^ƵďĂƚŽŵŝƋƵĞ�Ğƚ�
ĚĞ��ŽƐŵŽůŽŐŝĞ͕��EZ^ͬ/EϮWϯ͕�hŶŝǀ͘ �:ŽƐĞƉŚ�&ŽƵƌŝĞƌ͕ �/EW'͕�'ƌĞŶŽďůĞ��ĞĚĞǆ͕�&ƌĂŶĐĞ

/ŽŶŝǌĂƟŽŶ��ŚĂŵďĞƌƐ�;/�Ϳ�ĂƌĞ�ŽŌĞŶ�ƵƐĞĚ�ĞŝƚŚĞƌ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Žƌ�ƚŽ�ŵĞĂƐƵƌĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ŇƵǆ�ǀŝĂ�ƐƚĂŶĚĂƌĚ�
ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ͘�dŚƵƐ͕�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĚĞƚĞĐƟŽŶ�ĞĸĐŝĞŶĐǇ�ŝƐ�Ă�ŬĞǇ�ƉĂƌĂŵĞƚĞƌ͘ ��ĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƐƚƵĚŝĞĚ�
ƐĂŵƉůĞƐ�;ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ƐƵĐŚ�ĂƐ�ŚĂůĨͲůŝĨĞ�ĂŶĚ�ƐƉŽŶƚĂŶĞŽƵƐͲĮƐƐŝŽŶ�ŚĂůĨͲůŝĨĞ͕�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŝƚƐ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶͿ�ĂŶĚ�ƚŚĞ�/��
ĚĞƐŝŐŶ�;ƉƌĞƐĞŶĐĞ�ŽĨ�Ă�&ƌŝƐĐŚ�ŐƌŝĚͿ͕�ƐĞǀĞƌĂů�ŵĞƚŚŽĚƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĚĞƚĞĐƟŽŶ�ĞĸĐŝĞŶĐǇ͘�dŚĞǇ�Ăů-
ǁĂǇƐ�ƌĞůǇ�ŽŶ�ŬŶŽǁŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�Žƌ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƐƉĞĐƚƌƵŵ�ĞǆƚƌĂƉŽůĂƟŽŶ͕�ĂŶĚ�ƚŚĞ�ŽďƚĂŝŶĞĚ�ĂĐĐƵƌĂĐǇ�ŝƐ�ŶŽƚ�ďĞƩĞƌ�ƚŚĂŶ�ϭй͘
dŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ĂůůŽǁƐ�ƚŽ�ƚĂŐ�ĞǀĞŶƚƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�dŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚŚĞ�/��ŝƐ�ĚŝƌĞĐƚůǇ�
ŐŝǀĞŶ�ďǇ� ƚŚĞ�ƌĂƟŽ�ďĞƚǁĞĞŶ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĚĞƚĞĐƚĞĚ�ŶĞƵƚƌŽŶƐ� ŝŶ�ĐŽŝŶĐŝĚĞŶĐĞ�ǁŝƚŚ�ĮƐƐŝŽŶ� ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ƚŽƚĂů�ĚĞƚĞĐƚĞĚ�
ŶĞƵƚƌŽŶƐ�ƌĞƐƉĞĐƟǀĞůǇ͘�/ƚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ĂŶ�ĞĸĐŝĞŶĐǇ�ǀĂůƵĞ�ǁŚŝĐŚ�ŝƐ�ĚŝƌĞĐƚůǇ�ĞǆƚƌĂĐƚĂďůĞ�ĨƌŽŵ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�dŚĞ�ĂĐŚŝĞǀĞĚ�
ĂĐĐƵƌĂĐǇ�ŝƐ�ŽĨ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�ĨĞǁ�Ϭ͘ϭй͘
dŚŝƐ�ŵĞƚŚŽĚ�ŝƐ�ǀĞƌǇ�ƌŽďƵƐƚ�ƐŝŶĐĞ�ŝƚ�ŝƐ�ŝŶĚĞƉĞŶĚĞŶƚ�ŝŶ�ĮƌƐƚ�ŽƌĚĞƌ�ŽĨ�ƐĞǀĞƌĂů�ĨĂĐƚŽƌƐ�ůŝŬĞ�ŐĞŽŵĞƚƌǇ͕ �ƵƐĞĚ�ŵĂƚĞƌŝĂůƐ�Žƌ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐ-
ƟŽŶ�ƚŚƌĞƐŚŽůĚƐ͘�dŽ�ŽďƚĂŝŶ�ƚŚĞ�ďĞƐƚ�ĂĐĐƵƌĂĐǇ͕ �ĨĞǁ�ĐŽƌƌĞĐƟŽŶƐ�ŚĂǀĞ�ƐƟůů�ƚŽ�ďĞ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐ-
ƚŽƌƐ�ŚĂǀĞ�ƚŽ�ĐŽǀĞƌ�ƐĞǀĞƌĂů�ĚĞƚĞĐƟŽŶ�ĂŶŐůĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ŶŽƌŵĂů�ĚŝƌĞĐƟŽŶ�ƚŽ�ƚŚĞ�ƚĂƌŐĞƚ�ƐƵƌĨĂĐĞ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ƉƌĞƐĞŶĐĞ�
ŽĨ�ƚŚĞ�ŶĂƚƵƌĂů�ŶĞƵƚƌŽŶ�ďĂĐŬŐƌŽƵŶĚ�ĐƌĞĂƚĞĚ�ďǇ�ƉƌŝŵĂƌǇ�ĐŽƐŵŝĐ�ƌĂǇ�ƉĂƌƟĐůĞƐ�ŝŶĐŝĚĞŶƚ�ŽŶ�ƚŚĞ�ĂƚŵŽƐƉŚĞƌĞ�ŚĂƐ�ƚŽ�ďĞ�ĞƐƟŵĂƚĞĚ�ĂŶĚ�
ƵŶĚĞƌƚĂŬĞŶ͘�^ĞǀĞƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƵƐĞ�ŽĨ�Ă�ϮϱϮCf source are presented to detail all these points. 

R139 Development of a gaseous proton-recoil detector for neutron flux measurements 
between 0.1 and 2 MeV neutron energy
DĂƌŝŶŝ�W͘ ͕�DĂƚŚŝĞƵ�>͕͘��ŝĐŚĞ�D͕͘��ǌĂũŬŽǁƐŬŝ�^͕͘�:ƵƌĂĚŽ��͕͘�dƐĞŬŚĂŶŽǀŝĐŚ�/͘
�ĞŶƚƌĞ�Ě͛�ƚƵĚĞƐ�EƵĐůĠĂŝƌĞƐ�ĚĞ��ŽƌĚĞĂƵǆ�'ƌĂĚŝŐŶĂŶ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ

�ďƐŽůƵƚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�ĂƌĞ�ĂŶ�ĞƐƐĞŶƟĂů�ƉƌĞƌĞƋƵŝƐŝƚĞ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ� ĐƌŽƐƐ� ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�
ŶĞƵƚƌŽŶ�ďĞĂŵ�ůŝŶĞƐ�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ĂŶĚ�ĚŽƐŝŵĞƚƌŝĐ�ŝŶǀĞƐƟŐĂƟŽŶƐ͘
dŚĞ�,;Ŷ͕ƉͿ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�Ă�ǀĞƌǇ�ǁĞůů�ŬŶŽǁŶ�ƐƚĂŶĚĂƌĚ��ƵƐĞĚ�ƚŽ�ƉĞƌĨŽƌŵ�ƉƌĞĐŝƐĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
in high precision measurements. 
dŚĞ�ƵƐĞ�ŽĨ�ƚŚŝƐ�ƚĞĐŚŶŝƋƵĞ͕�ǁŝƚŚ�ƉƌŽƚŽŶ�ƌĞĐŽŝů�ĚĞƚĞĐƚŽƌƐ͕�ŝƐ�ŶŽƚ�ƐƚƌĂŝŐŚƞŽƌǁĂƌĚ�ďĞůŽǁ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ŽĨ�ϭ�DĞs͕�ĚƵĞ�ƚŽ�Ă�
ŚŝŐŚ�ďĂĐŬŐƌŽƵŶĚ�ŝŶ�ƚŚĞ�ĚĞƚĞĐƚĞĚ�ƉƌŽƚŽŶ�ƐƉĞĐƚƌƵŵ͘��ǆƉĞƌŝŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ��/&/Z��ĨĂĐŝůŝƚǇ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƐƵĐŚ�
ďĂĐŬŐƌŽƵŶĚ�ĂŶĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŝƚƐ�ŽƌŝŐŝŶ�ĂŶĚ�ĐŽŵƉŽŶĞŶƚƐ͘��ĂƐĞĚ�ŽŶ�ƚŚĞƐĞ�ŝŶǀĞƐƟŐĂƟŽŶƐ͕�Ă�ŐĂƐĞŽƵƐ�ƉƌŽƚŽŶͲƌĞĐŽŝů�ĚĞƚĞĐƚŽƌ�ŚĂƐ�
been designed, with a reduced low energy background.
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R140 Application of minor actinides as neutron fluency and average neutron energy detectors 
in the place of their location
^ǌƵƚĂ�D͘�ϭ͕�<ŝůŝŵ�^͘�ϭ͕�^ƚƌƵŐĂůƐŬĂͲ'ŽůĂ��͘�ϭ͕��ŝĞůĞǁŝĐǌ�D͘�ϭ͕�dǇƵƚǇƵŶŶŝŬŽǀ�^͘�Ϯ�
ϭ�EĂƟŽŶĂů��ĞŶƚƌĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�KƚǁŽĐŬͲ�ǁŝĞƌŬ͕�WŽůĂŶĚ͖�Ϯ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�
Russia

/ƚ� ŝƐ�Ă� ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ� ĨŽƌ�ƵƟůŝǌŝŶŐ�ŶĞƵƚƌŽŶͲŝƌƌĂĚŝĂƚĞĚ�ĂĐƟŶŝĚĞ�ƐĂŵƉůĞƐ� ĨŽƌ�ĞƐƟŵĂƟŶŐ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�ĂŶĚ�ŶĞƵƚƌŽŶ�
ĞŶĞƌŐǇ�ŝŶƐŝĚĞ�ƚŚĞ�ǀŽůƵŵĞ�ŽĨ�ƐĂŵƉůĞƐ͘�dŚĞ�ŝĚĞĂ�ŝƐ�ƚŽ�ƐĞĂƌĐŚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĨŽƌ�ƚŚĞ�ƌĂƟŽ�ŽĨ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƚŽ�ĐĂƉƚƵƌĞ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĂĐƟŶŝĚĞ�ŝƐŽƚŽƉĞ�ĨƌŽŵ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ďĂƐĞ�ƚŚĂƚ�ŝƐ�ĞƋƵĂů�ƚŽ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ƌĂƟŽ�ŽĨ�ĮƐƐŝŽŶĞĚ�ĂŶĚ�
ĐĂƉƚƵƌĞĚ�ĂĐƟŶŝĚĞ�ŝƐŽƚŽƉĞƐ͘�
237EƉ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ƉůĂĐĞĚ�ŝŶƐŝĚĞ�Ă�ƐƵďĐƌŝƟĐĂů�ĂƐƐĞŵďůǇ�;ƚŚĞ�YƵŝŶƚĂ�ĂƐƐĞŵďůǇ�Ăƚ�ƚŚĞ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�ZƵƐ-
ƐŝĂͿ͘�dŚĞ�ĂƐƐĞŵďůǇ�ǁĂƐ�ŝƌƌĂĚŝĂƚĞĚ�ďǇ�Ă�ƉƵůƐĞĚ�ĚĞƵƚĞƌŽŶ�ďĞĂŵ�;ƚŚĞ�ĞŶĞƌŐǇ�ǁĂƐ�Ϯ�ĂŶĚ�ϰ�'Ğs͕�ĂŶĚ�ŝƌƌĂĚŝĂƟŽŶ�ƟŵĞƐ�ǁĞƌĞ�ϲͲϭϬ�ŚͿ͘�
�ŌĞƌ�ƚŚĞ�ŝƌƌĂĚŝĂƟŽŶ͕�ŐĂŵŵĂͲƌĂǇƐ�ŽĨ�133I, 97Zr, ϭϯϱI, and 238EƉ�ĨƌŽŵ�ƚŚĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ĞǀĂůƵĂƟŶŐ�ƚŚĞ�ĮƐƐŝŽŶͬĐĂƉƚƵƌĞ�
rates of 237EƉ͘�/Ŷ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ƚŚĞ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ŇƵĞŶĐĞ�ǁĞƌĞ�ĞƐƟŵĂƚĞĚ�ƚŽ�ďĞ�ĂďŽƵƚ�Ϭ͘ϰ�DĞs�ĂŶĚ�ŝŶ�ƚŚĞ�ŽƌĚĞƌ�
of 1012 n/cm2͕�ƌĞƐƉĞĐƟǀĞůǇ͘�
/ƚ�ŝƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞ�ƐĂŵƉůĞƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĂƐ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ĚĞƚĞĐƚŽƌƐ�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ƚŚĞ�ŚŝŐŚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�
ƌĂŶŐĞ�ƚŚĂƚ�ŝƐ�ĚŝĸĐƵůƚ�ƚŽ�ŵĞĂƐƵƌĞ͘
'ŝǀĞŶ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŚĞ�ĂĐƟŶŝĚĞ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�ĂŶĚ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ detectors 
could be

I141 Contributions to integral nuclear data in ICSBEP and IRPhEP since ND2013
�ĞƐƐ�:͘�ϭ͕��ƌŝŐŐƐ��͘�Ϯ͕�'ƵůůŝĨŽƌĚ�:͘�ϯ 
ϭ�/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �/ĚĂŚŽ�&ĂůůƐ͕�h^�͖�Ϯ�/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;ZĞƟƌĞĚͿ͕�/ĚĂŚŽ�&ĂůůƐ͕�h^�͖�ϯ�K����
NEA, Paris, France

dŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ��ĞŶĐŚŵĂƌŬ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;/�^��WͿ�ĂŶĚ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�
�ǆƉĞƌŝŵĞŶƚ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;/ZWŚ�WͿ�ǁĂƐ�ůĂƐƚ�ĚŝƐĐƵƐƐĞĚ�ĚŝƌĞĐƚůǇ�ǁŝƚŚ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵŵƵŶŝƚǇ�Ăƚ�E�ϮϬϭϯ͘��
^ŝŶĐĞ�E�ϮϬϭϯ͕�ŝŶƚĞŐƌĂů�ďĞŶĐŚŵĂƌŬ�ĚĂƚĂ�ƚŚĂƚ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƚĞƐƟŶŐ�ŚĂƐ�ĐŽŶƟŶƵĞĚ�ƚŽ�ŝŶĐƌĞĂƐĞ͘��dŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�
ŝŶƚĞƌŶĂƟŽŶĂů�ďĞŶĐŚŵĂƌŬ�ĞīŽƌƚƐ�ĂŶĚ�ƚŚĞ�ůĂƚĞƐƚ�ĐŽŶƚƌŝďƵƟŽŶƐ�ƚŽ�ŝŶƚĞŐƌĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƚĞƐƟŶŐ�ŝƐ�ĚŝƐĐƵƐƐĞĚ͘��^ĞůĞĐƚ�ďĞŶĐŚŵĂƌŬ�
ĐŽŶĮŐƵƌĂƟŽŶƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�/�^��W�ĂŶĚ�/ZWŚ�W�,ĂŶĚďŽŽŬƐ�ƐŝŶĐĞ�E�ϮϬϭϯ�ĂƌĞ�ŚŝŐŚůŝŐŚƚĞĚ͘��dŚĞ�ϮϬϭϱ�ĞĚŝƟŽŶ�ŽĨ�
ƚŚĞ�/�^��W�,ĂŶĚďŽŽŬ�ŶŽǁ�ĐŽŶƚĂŝŶƐ�ϱϲϳ�ĞǀĂůƵĂƟŽŶƐ�ǁŝƚŚ�ďĞŶĐŚŵĂƌŬ�ƐƉĞĐŝĮĐĂƟŽŶƐ�ĨŽƌ�ϰ͕ϴϳϰ�ĐƌŝƟĐĂů͕�ŶĞĂƌͲĐƌŝƟĐĂů͕�Žƌ�ƐƵďĐƌŝƟĐĂů�
ĐŽŶĮŐƵƌĂƟŽŶƐ͕�ϯϭ�ĐƌŝƟĐĂůŝƚǇ�ĂůĂƌŵ�ƉůĂĐĞŵĞŶƚͬƐŚŝĞůĚŝŶŐ�ĐŽŶĮŐƵƌĂƟŽŶ�ǁŝƚŚ�ŵƵůƟƉůĞ�ĚŽƐĞ�ƉŽŝŶƚƐ�ĂƉŝĞĐĞ͕�ĂŶĚ�ϮϬϳ�ĐŽŶĮŐƵƌĂƟŽŶƐ�
ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ĐĂƚĞŐŽƌŝǌĞĚ�ĂƐ�ĨƵŶĚĂŵĞŶƚĂů�ƉŚǇƐŝĐƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚŚĂƚ�ĂƌĞ�ƌĞůĞǀĂŶƚ�ƚŽ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĂƉƉůŝĐĂƟŽŶƐ͘��dŚĞ�ϮϬϭϱ�
ĞĚŝƟŽŶ�ŽĨ�ƚŚĞ�/ZWŚ�W�,ĂŶĚďŽŽŬ�ĐŽŶƚĂŝŶƐ�ĚĂƚĂ�ĨƌŽŵ�ϭϰϯ�ĚŝīĞƌĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƌŝĞƐ�ƚŚĂƚ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ϱϬ�ĚŝīĞƌĞŶƚ�ŶƵ-
ĐůĞĂƌ�ĨĂĐŝůŝƟĞƐ͘���ƵƌƌĞŶƚůǇ�ϭϯϵ�ŽĨ�ƚŚĞ�ϭϰϯ�ĞǀĂůƵĂƟŽŶƐ�ĂƌĞ�ƉƵďůŝƐŚĞĚ�ĂƐ�ĂƉƉƌŽǀĞĚ�ďĞŶĐŚŵĂƌŬƐ�ǁŝƚŚ�ƚŚĞ�ƌĞŵĂŝŶŝŶŐ�ĨŽƵƌ�ĞǀĂůƵĂƟŽŶƐ�
ƉƵďůŝƐŚĞĚ�ŝŶ�ĚƌĂŌ�ĨŽƌŵĂƚ�ŽŶůǇ͘� �DĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�/ZWŚ�W�,ĂŶĚďŽŽŬ�ŝŶĐůƵĚĞ�ĐƌŝƟĐĂůŝƚǇ͕ �ďƵĐŬůŝŶŐ�ĂŶĚ�ĞǆƚƌĂƉŽůĂƟŽŶ�
ůĞŶŐƚŚ͕� ƐƉĞĐƚƌĂů� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕� ƌĞĂĐƟǀŝƚǇ�ĞīĞĐƚƐ͕� ƌĞĂĐƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ͕�ŬŝŶĞƟĐƐ͕� ƌĞĂĐƟŽŶͲƌĂƚĞ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ƉŽǁĞƌ�ĚŝƐƚƌŝďƵ-
ƟŽŶƐ͕�ŝƐŽƚŽƉŝĐ�ĐŽŵƉŽƐŝƟŽŶƐ͕�ĂŶĚͬŽƌ�ŽƚŚĞƌ�ŵŝƐĐĞůůĂŶĞŽƵƐ�ƚǇƉĞƐ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ǀĂƌŝŽƵƐ�ƚǇƉĞƐ�ŽĨ�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵƐ͘���ŶŶƵĂů�
ƚĞĐŚŶŝĐĂů�ƌĞǀŝĞǁ�ŵĞĞƟŶŐƐ�ĨŽƌ�ďŽƚŚ�ƉƌŽũĞĐƚƐ�ǁĞƌĞ�ŚĞůĚ�ŝŶ��Ɖƌŝů�ϮϬϭϲ͖�ĂĚĚŝƟŽŶĂů�ĂƉƉƌŽǀĞĚ�ďĞŶĐŚŵĂƌŬ�ĞǀĂůƵĂƟŽŶƐ�ǁŝůů�ďĞ�ŝŶ-
ĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ϮϬϭϲ�ĞĚŝƟŽŶƐ�ŽĨ�ƚŚĞƐĞ�ŚĂŶĚďŽŽŬƐ͘
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R142 Summary of ORSphere critical and reactor physics measurements
DĂƌƐŚĂůů�D�͕͘��ĞƐƐ�:�͘ 
/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �/ĚĂŚŽ�&ĂůůƐ͕�/�͕�h^�

/Ŷ�ƚŚĞ�ĞĂƌůǇ�ϭϵϳϬƐ��ƌ͘ �:ŽŚŶ�d͘ �DŝŚĂůĐǌŽ�;ƚĞĂŵ�ůĞĂĚĞƌͿ͕�:͘�:͘�>ǇŶŶ͕�ĂŶĚ�:͘�Z͘�dĂǇůŽƌ�ƉĞƌĨŽƌŵĞĚ�ĞǆƉĞƌŝŵĞŶƚƐ�Ăƚ�ƚŚĞ�KĂŬ�ZŝĚŐĞ��ƌŝƟĐĂů�
�ǆƉĞƌŝŵĞŶƚƐ�&ĂĐŝůŝƚǇ�;KZ��&Ϳ�ǁŝƚŚ�ŚŝŐŚůǇ�ĞŶƌŝĐŚĞĚ�ƵƌĂŶŝƵŵ�;,�hͿ�ŵĞƚĂů�;ĐĂůůĞĚ�KĂŬ�ZŝĚŐĞ��ůůŽǇ�Žƌ�KZ�>>KzͿ�ƚŽ�ƌĞĐƌĞĂƚĞ�'K-
�/s��/�ƌĞƐƵůƚƐ�ǁŝƚŚ�ŐƌĞĂƚĞƌ�ĂĐĐƵƌĂĐǇ�ƚŚĂŶ�ƚŚŽƐĞ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ŝŶ�ƚŚĞ�ϭϵϱϬƐ͘�dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚĞ�
KĂŬ�ZŝĚŐĞ�KZ�>>Kz�^ƉŚĞƌĞ�;KZ^ƉŚĞƌĞͿ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĂƐ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƵŶƌĞŇĞĐƚĞĚ�ĂŶĚ�ƵŶŵŽĚĞƌĂƚĞĚ�ĐƌŝƟĐĂů�ŵĂƐƐ�ŽĨ�ĂŶ�ŝĚĞ-
alized sphere of uranium metal corrected to a density, purity, and enrichment such that it could be compared with the GODIVA 
/�ĞǆƉĞƌŝŵĞŶƚƐ͘�dŚŝƐ�ĐƌŝƟĐĂů�ĐŽŶĮŐƵƌĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ͘�WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ƉƌĞƐĞŶƚĞĚ�Ăƚ�E�ϮϬϭϯ͘�^ŝŶĐĞ�ƚŚĞŶ͕�ƚŚĞ�
ĞǀĂůƵĂƟŽŶ�ǁĂƐ�ĮŶĂůŝǌĞĚ�ĂŶĚ�ũƵĚŐĞĚ�ƚŽ�ďĞ�ĂŶ�ĂĐĐĞƉƚĂďůĞ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚ�ĨŽƌ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ��ĞŶĐŚ-
ŵĂƌŬ��ǆƉĞƌŝŵĞŶƚ�WƌŽũĞĐƚ�;/�^��WͿ͘��ĚĚŝƟŽŶĂůůǇ͕ �ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƐƵƌĨĂĐĞ�ďƵƩŽŶ�
ǁŽƌƚŚƐ͕�ĐĞŶƚƌĂů�ǀŽŝĚ�ǁŽƌƚŚ͕�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ͕�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĚĞĐĂǇ�ĐŽŶƐƚĂŶƚ͕�ĮƐƐŝŽŶ�ĚĞŶƐŝƚǇ�ĂŶĚ�ŶĞƵƚƌŽŶ�ŝŵƉŽƌƚĂŶĐĞ͘�
dŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ�ĂŶĚ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĂĐĐĞƉƚĂďůĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ĨƵůů�ĚĞƚĂŝů�ŝŶ�ƚŚĞ�/ŶƚĞƌ-
ŶĂƟŽŶĂů�,ĂŶĚďŽŽŬ�ŽĨ��ǀĂůƵĂƚĞĚ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ��ĞŶĐŚŵĂƌŬ��ǆƉĞƌŝŵĞŶƚƐ͘�dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�ƐƵŵŵĂƌǇ�ƐƵŵŵĂƌŝǌĞ�Ăůů�
ƚŚĞ�ĐƌŝƟĐĂů�ĂŶĚ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĞǀĂůƵĂƟŽŶƐ�ĂŶĚ͕�ǁŚĞŶ�ƉŽƐƐŝďůĞ͕�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞŵ�ƚŽ�'K�/s��ĞǆƉĞƌŝŵĞŶƚ�ƌĞƐƵůƚƐ͘ 

R143 SFCOMPO-2.0: an NEA database of spent fuel assay data for integral benchmarking
DŝĐŚĞůͲ^ĞŶĚŝƐ�&͘ �ϭ͕�'ĂƵůĚ�/͘�Ϯ͕�DĂƌƟŶĞǌͲ'ŽŶǌĂůĞǌ�:^͘�Ϯ 
ϭ�K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ ��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞ͖�Ϯ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�
dĞŶŶĞƐƐĞĞ͕�h^�

SFCOMPO is a database of spent fuel assay data hosted by the OECD Nuclear Energy Agency (NEA). Assay data are radio-chem-
ŝĐĂůůǇ�ĚĞƚĞƌŵŝŶĞĚ�ŶƵĐůŝĚĞ�ĚĞŶƐŝƟĞƐ�ŽĨ�ƐƉĞŶƚ�ĨƵĞů�ƐĂŵƉůĞƐ�ĐŽŵƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƌĞĂĐƚŽƌ�ĚĞƐŝŐŶ�ĚĂƚĂ͕�ŽƉĞƌĂƟŽŶĂů�
ĚĂƚĂ�ĂŶĚ�ŝƌƌĂĚŝĂƟŽŶ�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ͘�dŚĞ�ĚĂƚĂďĂƐĞ�ŝƐ�ƚŽĚĂǇ�ƵŶĚĞƌ�ƚŚĞ�ƐƵƉĞƌǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�E����ǆƉĞƌƚ�'ƌŽƵƉ�ŽŶ��ƐƐĂǇ�
�ĂƚĂ�ŽĨ�^ƉĞŶƚ�EƵĐůĞĂƌ�&ƵĞů�ŽĨ�ƚŚĞ�E���tŽƌŬŝŶŐ�WĂƌƚǇ�ŽŶ�EƵĐůĞĂƌ��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ͘�
/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕�Ă�ĐŽůůĂďŽƌĂƟǀĞ�ĞīŽƌƚ�ůĞĚ�ďǇ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;KZE>Ϳ�ĂŶĚ�ƚŚĞ�E����ĂƚĂ��ĂŶŬ�ŚĂƐ�ĨŽĐƵƐĞĚ�ŝŶ�ƉŽƉƵ-
ůĂƟŶŐ�ĂŶĚ�ƌĞƐƚƌƵĐƚƵƌŝŶŐ�ƚŚŝƐ�ĚĂƚĂďĂƐĞ�ŝŶƚŽ�ĂŶ�ĞǆƉĂŶĚĞĚ�ĂŶĚ�ĚŽĐƵŵĞŶƚĞĚ�ŵŽĚĞƌŶ�ƌĞůĂƟŽŶĂů�ĚĂƚĂďĂƐĞ�ǁŝƚŚ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ĂƐƐĂǇ�
ĚĂƚĂ�ĞŶƚƌŝĞƐ�ƚĂŬĞŶ�ĨƌŽŵ�ƚŚĞ�ŽƉĞŶ�ůŝƚĞƌĂƚƵƌĞ͘�dŽĚĂǇ͕ �^&�KDWKͲϮ͘Ϭ�ĐŽŶƚĂŝŶƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨƌŽŵ�ŽǀĞƌ�ϱϬϬ�ƐĂŵƉůĞƐ�ĨƌŽŵ�ŽǀĞƌ�
ϰϬ�ƌĞĂĐƚŽƌƐ�ƌĞƉƌĞƐĞŶƟŶŐ�ϴ�ĚŝīĞƌĞŶƚ�ƌĞĂĐƚŽƌ�ƚǇƉĞƐ͘�^&�KDWKͲϮ͘Ϭ�ŝƐ�ĂǀĂŝůĂďůĞ�ĂƐ�Ă�:ĂǀĂ�ĂƉƉůŝĐĂƟŽŶ�ĚŽǁŶůŽĂĚĂďůĞ�ĨƌŽŵ�ƚŚĞ�E���
ǁĞďƐŝƚĞ͘�̂ &�KDWK�ŝƐ�Ă�ƵŶŝƋƵĞ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚ�ĚĂƚĂďĂƐĞ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ďĞŶĐŚŵĂƌŬ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ĚĞƉůĞƟŽŶ�ŵŽĚĞůƐ͘�
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R144 Nuclear data processing capabilities in OpenMC
Romano PK. 
�ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �DĂƚŚĞŵĂƟĐƐ�ĂŶĚ��ŽŵƉƵƚĞƌ�^ĐŝĞŶĐĞ��ŝǀŝƐŝŽŶ͕�>ĞŵŽŶƚ͕�/>͕�h^�

sĂůŝĚĂƟŽŶ�ĂŶĚ�ƚĞƐƟŶŐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�ƌĞůŝĞƐ�ŚĞĂǀŝůǇ�ŽŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐƌŝƟĐĂů�ďĞŶĐŚŵĂƌŬ�ƌĞƐƵůƚƐ�ĂƐ�Ă�ŵĞĂƐƵƌĞ�ŽĨ�ƚŚĞ�ŝŶ-
ƚĞŐƌĂů�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ĚĂƚĂ͘��ƌŝƟĐĂů�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ƚǇƉŝĐĂůůǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�DŽŶƚĞ��ĂƌůŽ�ŵĞƚŚŽĚƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ůĂĐŬ�ŽĨ�
ƉŚǇƐŝĐĂů�ĂƉƉƌŽǆŝŵĂƟŽŶƐ�ĂŶĚ�ĂďŝůŝƚǇ�ƚŽ�ĞĂƐŝůǇ�ŚĂŶĚůĞ�ĐŽŵƉůĞǆ�ŐĞŽŵĞƚƌŝĞƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ�ŽŌĞŶ�ƌĞƋƵŝƌĞ�ůĂƌŐĞͲƐĐĂůĞ�
ĐŽŵƉƵƚĂƟŽŶĂů�ƌĞƐŽƵƌĐĞƐ�ǁŚŝĐŚ�ĂƌĞ�ŶŽƚ�ĂůǁĂǇƐ�ĂǀĂŝůĂďůĞ�ƚŽ�ƚŚŽƐĞ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ĐŽŵŵƵŶŝƚǇ͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ĚĞƐĐƌŝďĞ�ŶĞǁůǇͲ
ĚĞǀĞůŽƉĞĚ�ĐĂƉĂďŝůƟĞƐ�ĨŽƌ�ĂƵƚŽŵĂƚĞĚ�ĐƌŝƟĐĂů�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚĞ�KƉĞŶD��DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ�΀ϭ΁�ƵƐŝŶŐ��ŵĂǌŽŶ Ɛ͛�
�ůĂƐƟĐ��ŽŵƉƵƚĞ��ůŽƵĚ�;��ϮͿ͘�dŚĞƐĞ�ĐĂƉĂďŝůŝƟĞƐ�ŵĂŬĞ�ŝƚ�ĞĂƐǇ�ƚŽ�ƉĞƌĨŽƌŵ�ŚƵŶĚƌĞĚƐ�Žƌ�ƚŚŽƵƐĂŶĚƐ�ŽĨ�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ŝŶ�Ă�
ƟŵĞůǇ�ŵĂŶŶĞƌ�ĂŶĚͬŽƌ�ĐĂƌƌǇ�ŽƵƚ�ƉĞƌƚƵƌďĂƟŽŶ�ƐƚƵĚŝĞƐ�ǁŚŝĐŚ�ƌĞƋƵŝƌĞ�ůĂƌŐĞ�ĐŽŵƉƵƚĂƟŽŶĂů�ƐƚƵĚŝĞƐ͘
�ŵĂǌŽŶ���Ϯ�ŽīĞƌƐ�ŵƵůƟƉůĞ� ŝŶƐƚĂŶĐĞ� ƚǇƉĞƐ�ǁŝƚŚ� ƚƌĂĚĞŽīƐ� ŝŶ�ƉĞƌĨŽƌŵĂŶĐĞͬŵĞŵŽƌǇͬĐŽƐƚ͘��Ŷ�ĂŶĂůǇƐŝƐ�ŽĨ�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂ-
ƟŽŶƐ�ŽŶ�ƚŚĞ�ǀĂƌŝŽƵƐ�ŝŶƐƚĂŶĐĞƐ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ƉƌŽĐĞƐƐͬƚŚƌĞĂĚ�ƉĂƌĂůůĞů�ƐĐĂůĂďŝůŝƚǇ�ĂŶĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ǁŚŝĐŚ�ŝŶƐƚĂŶĐĞ�
ƚǇƉĞ�ŝƐ�ŵŽƐƚ�ĐŽƐƚͲĞīĞĐƟǀĞ͘�dŚĞ�Đϰ͘ůĂƌŐĞ�ŝŶƐƚĂŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƉĞƌĨŽƌŵĂŶĐĞ�ƉĞƌ�ĚŽůůĂƌ�ĚƵĞ�ƚŽ�ƐƵďŽƉƟŵĂů�
OpenMP thread scaling when using larger C4 instances.

΀ϭ΁�W͘ �<͘�ZŽŵĂŶŽ�Ğƚ�Ăů͕͘�͞KƉĞŶD�͗���^ƚĂƚĞͲŽĨͲƚŚĞͲ�ƌƚ�DŽŶƚĞ��ĂƌůŽ��ŽĚĞ�ĨŽƌ�ZĞƐĞĂƌĐŚ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ͕͟ �WƌŽĐ͘�^E�нD�͕�WĂƌŝƐ͕�&ƌĂŶĐĞ͕�KĐƚ͘�
27-31, 2013.

S145 New functions for improved uncertainty analysis in the NEA Nuclear Data Sensitivity 
Tool (NDaST) 
�ǇƌĚĂ�:͕͘�,ŝůů�/͕͘�^ŽƉƉĞƌĂ�E͕͘��ŽƐƐĂŶƚ�D͕͘�'ƵůůŝĨŽƌĚ�:͘� 
EƵĐůĞĂƌ�^ĐŝĞŶĐĞ͕�K����E���͕��ŽƵůŽŐŶĞͲďŝůůĂŶĐŽƵƌƚ͕��&ƌĂŶĐĞ

&ŽůůŽǁŝŶŐ�ƚŚĞ�ƌĞůĞĂƐĞ�ĂŶĚ�ŝŶŝƟĂů�ƚĞƐƟŶŐ�ƉĞƌŝŽĚ�ŽĨ�ƚŚĞ�E�� Ɛ͛�EƵĐůĞĂƌ��ĂƚĂ�^ĞŶƐŝƟǀŝƚǇ�dŽŽů͕�ŶĞǁ�ĨĞĂƚƵƌĞƐ�ŚĂǀĞ�ďĞĞŶ�ĚĞƐŝŐŶĞĚ�
ĂŶĚ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞǆƉĂŶĚ�ŝƚƐ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ĐĂƉĂďŝůŝƟĞƐ͘�dŚĞ�Ăŝŵ�ŝƐ�ƚŽ�ƉƌŽǀŝĚĞ�Ă�ĨƌĞĞ�ŽŶůŝŶĞ�ƚŽŽů�ĨŽƌ�ŝŶƚĞŐƌĂů�
ďĞŶĐŚŵĂƌŬ�ƚĞƐƟŶŐ͕�ƚŚĂƚ�ŝƐ�ďŽƚŚ�ĞĸĐŝĞŶƚ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ͕�ŵĞĞƟŶŐ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ďĞŶĐŚŵĂƌŬ�ƚĞƐƟŶŐ�
ĐŽŵŵƵŶŝƟĞƐ͘
EĞǁ�ĨĞĂƚƵƌĞƐ�ŝŶĐůƵĚĞ�ĂĐĐĞƐƐ�ƚŽ�Wϭ�ƐĞŶƐŝƟǀŝƟĞƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ĐŽŶƐƚƌĂŝŶĞĚ��Śŝ�ƐĞŶƐŝƟǀŝƟĞƐ�ĨŽƌ�
ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƐĂŵƉůŝŶŐ͘��ŽƚŚ�ŽĨ�ƚŚĞƐĞ�ĂƌĞ�ĐŽŵƉĂƟďůĞ�ǁŝƚŚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĂĐĐĞƐƐĞĚ�ǀŝĂ�ƚŚĞ�:�E/^�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ƐŽŌǁĂƌĞ͕�ĞŶĂďůŝŶŐ�ƉƌŽƉĂŐĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚĂŶƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŬĞī�ƚŽ�Ă�ůĂƌŐĞ�ƐĞƌŝĞƐ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚ�ďĞŶĐŚŵĂƌŬƐ͘�
dŚĞƐĞ�ĐĂƉĂďŝůŝƟĞƐ�ĂƌĞ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƵƐŝŶŐ�Ă�ŶƵŵďĞƌ�ŽĨ�ĚŝīĞƌĞŶƚ�ĐŽǀĂƌŝĂŶĐĞ�ůŝďƌĂƌŝĞƐ�Ğ͘Ő͘��E�&Ͳ�͕�:�&&͕ �:�E�>�ĂŶĚ�d�E�>͕�ĐŽŵ-
paring the broad range of results it is possible to obtain. 
dŚĞ�/ZWŚ�W�ĚĂƚĂďĂƐĞ�ŽĨ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝƐ�ŶŽǁ�ĂůƐŽ�ĂĐĐĞƐƐŝďůĞ�ǁŝƚŚŝŶ�ƚŚĞ�ƚŽŽů�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ĐƌŝƟĐĂůŝƚǇ�ďĞŶĐŚ-
ŵĂƌŬƐ�ĨƌŽŵ�/�^��W͘ �KƚŚĞƌ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶĐůƵĚĞ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĂŶĚ�ǀŝƐƵĂůŝƐĞ�ƚŚĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�Ă�ŐŝǀĞŶ�ĐĂů-
ĐƵůĂƚĞĚ�ƌĞƐƵůƚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ďĞƩĞƌ�ŝĚĞŶƟĨǇ�ƐƉĞĐŝĮĐ�ƌĞŐŝŽŶƐ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�Žƌ�ŚŝŐŚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĐŽŶƚƌŝďƵƟŽŶ͘�^ŽƌƟŶŐ�ĂŶĚ�ƐƚĂƟƐƟĐĂů�
ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ďĞŶĐŚŵĂƌŬ�ƐƵŝƚĞ�ŝƐ�ŶŽǁ�ĂůƐŽ�ƉƌŽǀŝĚĞĚ͘��ǆĂŵƉůĞƐ�ŽĨ�ƚŚĞ�ƉůŽƚƐ�ŐĞŶĞƌĂƚĞĚ�ďǇ�ƚŚĞ�ƐŽŌǁĂƌĞ�ĂƌĞ�ŝŶĐůƵĚĞĚ�ƚŽ�
ŝůůƵƐƚƌĂƚĞ�ƐƵĐŚ�ĐĂƉĂďŝůŝƟĞƐ͘
&ŝŶĂůůǇ͕ �Ă�ŶƵŵďĞƌ�ŽĨ�ĂŶĂůǇƟĐĂů�ĞǆƉƌĞƐƐŝŽŶƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ�DĂǆǁĞůůŝĂŶ�ĂŶĚ�tĂƩ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌĂ�ǁŝůů�ďĞ�ŝŶĐůƵĚĞĚ͘�dŚŝƐ�ǁŝůů�ĂůůŽǁ�ƚŚĞ�
ĂŶĂůǇƐƚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ǀĂƌǇŝŶŐ�ƐƵĐŚ�ĚŝƐƚƌŝďƵƟŽŶƐ�ǁŝƚŚŝŶ�ƚŚĞ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ͕�ĞŝƚŚĞƌ�ƚŚƌŽƵŐŚ�ĂĚũƵƐƚŵĞŶƚ�ŽĨ�ƉĂƌĂŵ-
ĞƚĞƌƐ�ǁŝƚŚŝŶ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶƐ͕�Žƌ�ďǇ�ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�Ă�ŵŽƌĞ�ŐĞŶĞƌĂů�ƉƌŽďĂďŝůŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĮƩĞĚ�ƚŽ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ͘�dŚĞ�ŝŵƉĂĐƚ�
ŽĨ�ƐƵĐŚ�ĐŚĂŶŐĞƐ�ŝƐ�ƐŚŽǁŶ�ƚŚƌŽƵŐŚ�ƐĞǀĞƌĂů�ĐĂůĐƵůĂƟŽŶƐ�ǁŚŝĐŚ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�Ă�͞ĚŝƌĞĐƚ͟�ŵĞĂƐƵƌĞŵĞŶƚ�ĨŽƵŶĚ�ďǇ�ĂĚũƵƐƚŵĞŶƚ�ŽĨ�
ƚŚĞ�ŽƌŝŐŝŶĂů��E�&�ĨŽƌŵĂƚ�ĮůĞ͘���
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S146 Benchmarking of HEU mental annuli critical assemblies with internally reflected 
graphite cylinder  
>ŝƵ�y͕͘��ĞƐƐ�:�͕͘�DĂƌƐŚĂů�ůD�͘� 
/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ŚĞŵŝƐƚƌǇ͕ ����W͕ �DŝĂŶǇĂŶŐ͕�W͘ Z͘��ŚŝŶĂ

dŚƌĞĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽŶĮŐƵƌĂƟŽŶƐ�ŽĨ�ĐƌŝƟĐĂů�ĂƐƐĞŵďůŝĞƐ͕�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ϭϵϲϯ�Ăƚ�ƚŚĞ�KĂŬ�ZŝĚŐĞ��ƌŝƟĐĂů��ǆƉĞƌŝŵĞŶƚ�&ĂĐŝůŝƚǇ͕ �
ǁŚŝĐŚ�ĂƌĞ�ĂƐƐĞŵďůĞĚ�ƵƐŝŶŐ�ƚŚƌĞĞ�ĚŝīĞƌĞŶƚ�ĚŝĂŵĞƚĞƌ�,�h�ĂŶŶƵůŝ�;ϭϱͲϵ�ŝŶĐŚĞƐ͕�ϭϱͲϳ�ŝŶĐŚĞƐ�ĂŶĚ�ϭϯͲϳ�ŝŶĐŚĞƐͿ�ŵĞƚĂů�ĂŶŶƵůŝ�ǁŝƚŚ�
ŝŶƚĞƌŶĂůůǇ�ƌĞŇĞĐƚĞĚ�ŐƌĂƉŚŝƚĞ�ĐǇůŝŶĚĞƌ�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ĂŶĚ�ďĞŶĐŚŵĂƌŬĞĚ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŚŝĐŚ�ĂƌĞ�Ϭ͘ϬϬϬϱϱ͕�
Ϭ͘ϬϬϬϱϱ�ĂŶĚ�Ϭ͘ϬϬϬϱϱ�ƌĞƐƉĞĐƟǀĞůǇ͕ �ĂŶĚ�ďŝĂƐĞƐ�ƚŽ�ƚŚĞ�ĚĞƚĂŝůĞĚ�ďĞŶĐŚŵĂƌŬ�ŵŽĚĞůƐ�ǁŚŝĐŚ�ĂƌĞ�ͲϬ͘ϬϬϭϳϵ͕�ͲϬ͘ϬϬϭϴϵ�ĂŶĚ�ͲϬ͘ϬϬϭϭϰ�
ƌĞƐƉĞĐƟǀĞůǇ͕ �ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ͕�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ďĞŶĐŚŵĂƌŬ�ŬĞī�ƌĞƐƵůƚƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ďŽƚŚ�ĚĞƚĂŝůĞĚ�ĂŶĚ�ƐŝŵƉůŝĮĞĚ�
ŵŽĚĞů͘�dŚĞ�ĐĂůĐƵůĂƟŽŶ�ƌĞƐƵůƚƐ�ĨŽƌ�ďŽƚŚ�ĚĞƚĂŝůĞĚ�ĂŶĚ�ƐŝŵƉůŝĮĞĚ�ŵŽĚĞůƐ�ƵƐŝŶŐ�D�EWϲͲϭ͘Ϭ�ĂŶĚ��E�&�s//͘ϭ�ĂŐƌĞĞ�ǁĞůů�ƚŽ�ƚŚĞ�
ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ǁŝƚŚ�Ă�ĚŝīĞƌĞŶĐĞ�ŽĨ�ůĞƐƐ�ƚŚĂŶ�Ϭ͘Ϯй͘�dŚĞƐĞ�ĂƌĞ�ĂĐĐĞƉƚĂďůĞ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ŝŶĐůƵ-
ƐŝŽŶ�ŝŶ�ƚŚĞ�/�^��W�,ĂŶĚďŽŽŬ͘

S147 Examination of total cross section resonance structure of niobium and silicon in 
neutron transmission experiments 
Andrianova O., Lomakov G., Manturov G. 
:ŽŝŶƚ�^ƚŽĐŬ��ŽŵƉĂŶǇ�͢͞^ƚĂƚĞ�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ�Ͳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ�
�ŶŐŝŶĞĞƌŝŶŐ�ŶĂŵĞĚ�ĂŌĞƌ��͘�/͘�>ĞǇƉƵŶƐŬǇ͕͟ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ĨƵĞů�ĐǇĐůĞ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

KŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ƐŽƵƌĐĞƐ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĞīĞĐƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ƐĞůĨͲƐŚŝĞůĚŝŶŐ�ĂƌĞ�
ĞǆƉĞƌŝŵĞŶƚƐ�ŵĞĂƐƵƌŝŶŐ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ƚŚƌŽƵŐŚ�ĚŝīĞƌĞŶƚ�ŵĂƚĞƌŝĂů�ƐĂŵƉůĞƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ƌĞ-
ƉŽƌƚ�ĂƌĞ�ƉĂƌƚ�ŽĨ�ĂŶ�ĞǆƚĞŶƐŝǀĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽŐƌĂŵ�ĂŝŵĞĚ�Ăƚ�ƐƚƵĚǇŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ĞīĞĐƚƐ�ŽĨ�ƐƚƌƵĐƚƵƌĂů�
ŵĂƚĞƌŝĂůƐ�;ŝŶĐůƵĚŝŶŐ�Ă�ĨĞǁ�ƐĐŽƌĞ�ŽĨ�ŵĂƚĞƌŝĂůƐͿ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚĞ�sĂŶ�ĚĞ�'ƌĂĂī�ĂĐĐĞůĞƌĂƚŽƌ�Ăƚ�ƚŚĞ�^^��Z&�ʹ�/WW�͘�/Ŷ�ƚŚĞƐĞ�
ĞǆƉĞƌŝŵĞŶƚƐ�ƌĂƚŚĞƌ�Ă�ĐŽĂƌƐĞ�ĞŶĞƌŐǇ�ŐƌŝĚ�ǁĂƐ�ƵƐĞĚ�ǁŚŝĐŚ�ĚŝĚ�ŶŽƚ�ĂůůŽǁ�ĚĞĮŶŝŶŐ�ƚŚĞ�ĚĞƚĂŝůĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�ƚŚĞ�
ĞŶĞƌŐǇ�ďƵƚ�ǁĂƐ�ƐƵĸĐŝĞŶƚ�ĞŶŽƵŐŚ�ĨŽƌ�ĚĞƐĐƌŝďŝŶŐ�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ͘
dŚĞ�ĂǀĞƌĂŐĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ǀĂůƵĞƐ�ĞƐƟŵĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁĞƌĞ�ƉƵďůŝƐŚĞĚ� ŝŶ� ƚŚĞ��y&KZ� ůŝďƌĂƌǇ� ;�y&KZ�
EŽ͘�ϰϬϬϴϮ͘ϬϬϱ͕�ϰϬϴϴϯ͘ϬϬϲͿ͘��ĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĂůǇƐŝƐ�ĐĂůĐƵůĂƟŽŶƐ͕�ĞƐƟŵĂƚĞƐ�ĨŽƌ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĨŽƌŵĞĚ�ĨŽƌ�ƚŚĞ����E�ŐƌŽƵƉ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ůŝďƌĂƌǇ͘
ZĞǀŝƐŝŽŶ� ĂŶĚ� ƌĞĂƐƐĞƐƐŵĞŶƚ� ŽĨ� ƚŚĞ� ĞǆƉĞƌŝŵĞŶƚƐ� ŵĞĂƐƵƌŝŶŐ� ƚŚĞ� ĨƵŶĐƟŽŶĂů� ĚĞƉĞŶĚĞŶĐŝĞƐ� ŽĨ� ŶĞƵƚƌŽŶ� ƚƌĂŶƐŵŝƐƐŝŽŶ� ƚŚƌŽƵŐŚ�
ŝƌŽŶ͕�ĐŚƌŽŵĞ͕�ĂŶĚ�ŶŝĐŬĞů�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�/�^��W�,ĂŶĚďŽŽŬ�ŽĨ��ĞŶĐŚŵĂƌŬ��ǆƉĞƌŝŵĞŶƚƐ�;&hE�Ͳ/WW�ͲsĚ'ͲDh>dͲ
dZ�E^ͲϬϬϭͿ͘
�Ɛ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕ �Ă�ĐĂůĐƵůĂƟŽŶ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƌĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�
ƉƌĞǀŝŽƵƐůǇ�ƵŶƌĞĐŽƌĚĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ƌĞůĂƚĞĚ�ƚŽ�ƌĞĮŶŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�;ŶŝŽďŝƵŵ�ĂŶĚ�ƐŝůŝĐŽŶͿ�
within the resonance energy region.
��ƟƚĂŶͲƚƌŝƟƵŵ�ƚĂƌŐĞƚ�ǁĂƐ�ƵƐĞĚ�ĂƐ�Ă�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͕�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ǀĂƌŝĞĚ�ĨƌŽŵ�ϳ�ŬĞs�ƚŽ�ϯ�DĞs�ĨŽƌ�ŶŝŽďŝƵŵ�ĂŶĚ�ϯϬϬ�ŬĞs�ƚŽ�
ϯ�DĞs�ĨŽƌ�ƐŝůŝĐŽŶ͘�dŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ǀĂƌŝĞĚ�ĨƌŽŵ�ϭϱ�ʹ �ϰϬ�ŬĞs�ŝŶ�ƚŚĞ�ϳ�ʹ �ϲϬϬ�ŬĞs�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƵƉ�ƚŽ�ϭϱϬ�ʹ �ϯϬϬ�ŬĞs�
ŝŶ�ƚŚĞ�Ϭ͘ϯ�ʹ�ϯ͘Ϭ�DĞs�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ŵĂǆŝŵƵŵ�ƐĂŵƉůĞ�ƚŚŝĐŬŶĞƐƐ�ƌĞĂĐŚĞĚ�ϱϬ͘ϱ�Đŵ�ĨŽƌ�ŶŝŽďŝƵŵ�ĂŶĚ�ϯϱ͘ϴ�Đŵ�
ĚƵĞ�ƚŽ�ǁŚŝĐŚ�ŝƚ�ǁĂƐ�ƉŽƐƐŝďůĞ�ƚŽ�ŽďƚĂŝŶ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƐĞůĨͲƐŚŝĞůĚŝŶŐ�ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚŝůƵƟŽŶ�ǀĂƌŝ-
ĂƟŽŶ�ǁŝƚŚŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘�dŚĞ�ĐĂůĐƵůĂƟŽŶ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�D�EW�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�ĂŶĚ�ƌĞĐĞŶƚ�
ǀĞƌƐŝŽŶƐ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�;ZK^&KE�͕��E�&ͬ�Ͳϳ͘ϭ͕�:�&&Ͳϯ͘Ϯ͕�:�E�>Ͳϰ͘Ϭ͕�d�E�>ͲϮϬϭϰͿ͘
��ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƉĞŶĚĞŶĐŝĞƐ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ŶŝŽďŝƵŵ�ŵĂĚĞ�ŝƚ�ƉŽƐƐŝďůĞ�ƚŽ�ƉƌŽǀĞ�
ĂŶĚ�ũƵƐƟĨǇ�ƚŚĞ�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ƵƉ�ƚŽ�Ϭ͘ϲ�DĞs͘ ��ĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĐĂůĐƵ-
ůĂƚĞĚ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŝŶ�ƚŚĞ�ƚŽƚĂů�ŶĞƵƚƌŽŶ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĨƵŶĐƟŽŶƐ�ŽĨ�ƐŝůŝĐŽŶ͕�ƚŚŝƐ�ƐƚƵĚǇ�ŚĂƐ�ƌĞǀĞĂůĞĚ�ŝŶĂĐĐƵƌĂĐŝĞƐ�
ŝŶ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�ǁŝƚŚŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�Ϭ͘ϰ�ʹ�Ϭ͘ϳ�DĞs�ŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĞǀĂůƵ-
ĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘��ƵĞ�ƚŽ�ƚŚĞ�ŝĚĞŶƟĮĞĚ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͕�ŝƚ�ďĞĐĂŵĞ�ƉŽƐƐŝďůĞ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ZK^&KE��ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ĮůĞƐ͘
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S148 Integral cross section measurement of the 235U(n,n’)235mU reaction in a pulsed 
reactor 
�ĞůŝĞƌ�'͘�ϭ͕��ŽŶĚ��D͘�Ϯ͕�sŝĞŝƌĂ��:͘�Ϯ͕��ƵƚŚŝĞƌ�E͘�ϯ͕��ĞĐŬĞƌ�:�͘�ϰ͕�DĂĐƌŝ��Z͘ϰ͕��DĞŽƚ�s͘ �ϭ͕��ZŽŵĂŝŶ�W͘ �ϭ 
ϭ����ͬ��Dͬ�/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�ůĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�͖�ϯ����ͬsĂůĚƵĐ͕�/ƐͲƐƵƌͲdŝůůĞ͕�
&ƌĂŶĐĞ͖�ϰ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�

dŚĞ�ŝŶƚĞŐƌĂů�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůĞĂĚŝŶŐ�ƚŽ�ƚŚĞ�Ϯϲ�ŵŝŶƵƚĞƐ�Ϯϯϱŵh�ŝƐŽŵĞƌ�ŝŶ�Ă�ĮƐƐŝŽŶͲůŝŬĞ�ŶĞƵƚƌŽŶ�
ƐƉĞĐƚƌƵŵ�ŝƐ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�Ă�ƉƵůƐĞĚ�ƌĞĂĐƚŽƌ͕ �ǁŚĞƌĞ�ƚŚĞ�ŝŶƚĞƌŶĂů�ĐŽŶǀĞƌƐŝŽŶ�ĚĞĐĂǇ�ŽĨ�ƚŚĞ�
ŝƐŽŵĞƌ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�Ă�ĚĞĚŝĐĂƚĞĚ�ĞůĞĐƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ĂŌĞƌ�ĂĐƟǀĂƟŽŶ͘�dŚĞ�ƐĂŵƉůĞ�ƉƌĞƉĂƌĂƟŽŶ͕�ĞĸĐŝĞŶĐǇ�ŵĞĂƐƵƌĞŵĞŶƚ͕�
ŝƌƌĂĚŝĂƟŽŶ͕�ƌĂĚŝŽĐŚĞŵŝƐƚƌǇ�ƉƵƌŝĮĐĂƟŽŶ�ĂŶĚ�ŝƐŽŵĞƌ�ĚĞĐĂǇ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�tĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĞ�ŝŶƚĞŐƌĂů�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�Ϯϯϱh;Ŷ͕Ŷ͛ͿϮϯϱŵh�ƌĞĂĐƟŽŶ�ƚŽ�ďĞ�ϭ͘ϬϬцϬ͘ϭϯ�ď͘�dŚŝƐ�ƌĞƐƵůƚ�ƐƵƉƉŽƌƚƐ�ĂŶ�ĞǀĂůƵĂƟŽŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�d�>z^Ͳϭ͘ϰ�ĐŽĚĞ�ǁŝƚŚ�
ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ŝƐŽŵĞƌ�ĞǆĐŝƚĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƚŽƚĂů�ŶĞƵƚƌŽŶ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘

S149 Measurement and calculation of neutron leakage spectra from slab samples of  
beryllium, gallium and tungsten irradiated with 14.8 MeV neutrons 
EŝĞ�z�͘ϭ͕�ZƵĂŶ�y�͘ϭ͕��ŚĂŶŐ�^͘�Ϯ͕ϰ͕�,ĂŶ�Z͘Ϯ͕�ZĞŶ�:͘ϭ͕��ĂŽ�:͘ϭ͕�,ƵĂŶŐ�,y͘ϭ͕�>ŝ�y͘ϭ͕��ŝŶŐ�zz͘ �ϭ͕ϯ͕�tƵ�,�͘�ϭ͕�>ŝƵ�W͘ ϭ͕�
Zhou ZY. 1 
ϭ��ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�DŽĚĞƌŶ�
Physics, Chinese Academy of Science, Lanzhou, P.R. China; 3 School of nuclear science and technology Lanzhou 
hŶŝǀĞƌƐŝƚǇ�>ĂŶǌŚŽƵ͕�W͘ Z͘��ŚŝŶĂ͖�ϰ�/ŶŶĞƌ�DŽŶŐŽůŝĂ�hŶŝǀĞƌƐŝƚǇ�ĨŽƌ�ƚŚĞ�EĂƟŽŶĂůŝƟĞƐ͕�/ŶŶĞƌ�DŽŶŐŽůŝĂ͕�dŽŶŐůŝĂŽ͕�W͘ Z͘�
China

/Ŷ�ŽƌĚĞƌ�ƚŽ�ŵĂŬĞ�ďĞŶĐŚŵĂƌŬ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�'ĂůůŝƵŵ�;'ĂͿ͕�dƵŶŐƐƚĞŶ�;tͿ�ĂŶĚ��ĞƌǇůůŝƵŵ�;�ĞͿ�ŝŶ�ĞǆŝƐƟŶŐ�ŵŽĚĞƌŶ�
ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ͕�ŶĞƵƚƌŽŶ�ůĞĂŬĂŐĞ�ƐƉĞĐƚƌĂ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ͘ϴ�ƚŽ�ϭϱDĞs�ĨƌŽŵ�ƐůĂď�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�
ƟŵĞͲŽĨͲŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ�ǁŝƚŚ�Ă���ϱϬϭ�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌ͘ �dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�Ăƚ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ�
�ŶĞƌŐǇ�;�/��Ϳ�ƵƐŝŶŐ�Ă��Ͳd�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͘�dŚĞ�ƚŚŝĐŬŶĞƐƐĞƐ�ŽĨ�ƚŚĞ�ƐůĂďƐ�ǁĞƌĞ�Ϭ͘ϱ�ƚŽ�Ϯ͘ϱ�ŵĞĂŶ�ĨƌĞĞ�ƉĂƚŚ�ĨŽƌ�ϭϰ͘ϴ�DĞs�ŶĞƵƚƌŽŶƐ͕�
ĂŶĚ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĂŶŐůĞƐ�ǁĞƌĞ�ĐŚŽƐĞŶ�ƚŽ�ďĞ�ϲϬΣ�ĂŶĚ�ϭϮϬΣ͘�dŚĞ�ŵĞĂƐƵƌĞĚ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚŽƐĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ƚŚĞ�
ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�DŽŶƚĞͲ�ĂƌůŽ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�D�EWͲϰ�͕�ƵƐŝŶŐ�ƚŚĞ�ĚĂƚĂ�ŝŶ�ƚŚĞ���E�>Ͳϯ͘ϭ͕��E�&ͬ�Ͳs//͘ϭ�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ĮůĞƐ͕�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĐĂůĐƵůĂƟŽŶĂů�ƌĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ͗�ĨŽƌ�'Ă͕�ƚŚĞ�ƌĞƐƵůƚƐ�ĨƌŽŵ�Ăůů�ƚŚƌĞĞ�ůŝ-
ďƌĂƌŝĞƐ�ƐŝŐŶŝĮĐĂŶƚůǇ�ƵŶĚĞƌĞƐƟŵĂƚĞĚ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ϭϬͲϭϯDĞs͖�ĨŽƌ�t͕��E�&ͬ�Ͳs//͘ϭ�ŐĂǀĞ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚƐ�
ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ� ŝŶ� ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ�Ăƚ�ϲϬΣ͕� ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƐƉĞĐƚƌĂ�ƵƐŝŶŐ�ĚĂƚĂ� ĨƌŽŵ���E�>Ͳϯ͘ϭ�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�
ůŝďƌĂƌŝĞƐ�ƐŚŽǁĞĚ� ůĂƌŐĞƌ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ǁŝƚŚ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ŽŶĞƐ͕�ĞƐƉĞĐŝĂůůǇ�ĂƌŽƵŶĚ�ϴ͘ϱʹϭϯ͘ϱ�DĞs͕�ĂŶĚ�ĨŽƌ��Ğ͕� ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�
results based on CENDL-3.1 were larger than measurements in the energy range from 3 to 12 MeV at 60°, while at 120°, all the 
ůŝďƌĂƌŝĞƐ�ůĞĚ�ƚŽ�ƵŶĚĞƌĞƐƟŵĂƟŽŶ�ďĞůŽǁ�ϯ�DĞs͘ ��Ǉ�ĐŚĞĐŬŝŶŐ�ƚŚĞ�ĚĂƚĂ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ĞǀĂůƵĂƚĞĚ�ĮůĞƐ͕�ŝƚ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ƚŚĂƚ�ƚŚĞƐĞ�
ĚŝƐĂŐƌĞĞŵĞŶƚƐ�ǁĞƌĞ�ĐĂƵƐĞĚ�ďǇ�ŝŵƉƌŽƉĞƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǀĂůƵĞƐ͕�ĂŶĚͬŽƌ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ĂŶĚͬ
Žƌ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ŶĞƵƚƌŽŶƐ͘
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I150 Methodology and issues of integral experiments selection for nuclear data validation 
/ǀĂŶŽǀ��͘�ϭ͕�/ǀĂŶŽǀĂ�d͘ �Ϯ 
ϭ�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĞ�EƵĐůĠĂŝƌĞ͕�W^EͲ�yWͬ^E�ͬ>EZ͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞ͖�Ϯ�K���Ͳ
E��͕�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ��ŝǀŝƐŝŽŶ͕��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞ

EƵĐůĞĂƌ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�ŝŶǀŽůǀĞƐ�Ă�ůĂƌŐĞ�ƐƵŝƚĞ�ŽĨ�/ŶƚĞŐƌĂů��ǆƉĞƌŝŵĞŶƚƐ�;/�ƐͿ�ĨŽƌ�ĐƌŝƟĐĂůŝƚǇ͕ �ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ĂŶĚ�ĚŽƐŝŵĞƚƌǇ�ĂƉƉůŝĐĂ-
ƟŽŶƐ͘�΀ϭ΁�dŚĞ�ďĞŶĐŚŵĂƌŬƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ͕�ĨŽƌ�ŝŶƐƚĂŶĐĞ͕�ŝŶ�,ĂŶĚďŽŽŬƐ͘�΀Ϯ͕�ϯ΁�dŚĞ�/�Ɛ�ŚĂǀĞ�ĚŝīĞƌĞŶƚ�ŶĞƵƚƌŽŶŝĐ�ƐƚĂƚƵƐ�ĂŶĚ�ƵƐƵĂůůǇ�
ƚŚĞ�ƵƐĞ�ŽĨ�Ă�ƐŝŶŐůĞ�ďĞŶĐŚŵĂƌŬ�ŝŶ�ƚŚĞ�ǀĂůŝĚĂƟŽŶ�ŝƐ�ŶŽƚ�ĂĚǀŝƐĞĚ͘�/ŶĚĞĞĚ͕�ŝƚ�ŵĂǇ�ůĞĂĚ�ƚŽ�ĞƌƌŽŶĞŽƵƐ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ĂŶĚ�ƌĞƐƵůƚƐ͘�΀ϭ΁�
�ůƚŚŽƵŐŚ�/�Ɛ�ŚĂǀĞ�ĐŽƌƌĞůĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�΀ϰ΁�ŵĂŶǇ�ƉƌĂĐƟƟŽŶĞƌƐ�ŶĞŐůĞĐƚ�ƚŚĞŵ�΀ϱ΁�ĐŽŵƉƌŽŵŝƐŝŶŐ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵƉĂƌŝƐŽŶ͘�
KďũĞĐƟǀĞ�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǀĂůŝĚĂƟŽŶ͘�dŚĞ�ĂƉƉƌŽĂĐŚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ŶŽǀĞů�
ĂƉƉůŝĐĂƟŽŶ�ŽĨ�'ĞŶĞƌĂů�>ŝŶĞĂƌ�>ĞĂƐƚ�^ƋƵĂƌĞĚ�DĞƚŚŽĚ�;'>>^DͿ�ƵƐŝŶŐ�/Z^E�ŝŶͲŚŽƵƐĞ�ĚĞǀĞůŽƉĞĚ���Z/E'�ĐŽĚĞ�ƐǇƐƚĞŵ�΀ϲ΁͘�'ĞŶĞƌ-
ĂůůǇ�ƚŽŽůƐ�ůŝŬĞ���Z/E'�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĞƐƚĂďůŝƐŚ�ďŝĂƐĞƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨŽƌ�ĚĞƐŝŐŶ�Žƌ�ĐƌŝƟĐĂůŝƚǇ�ƉĂƌĂŵĞƚĞƌƐ͘�EŽǀĞů�ĂƉƉƌŽĂĐŚ�ŝŶ�ƚŚĞ�
��Z/E'�ĐŽĚĞ�ŝƐ�ƵƐĞĚ�ƚŽ�ĞƐƚĂďůŝƐŚ�ďŝĂƐĞƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨŽƌ�ŐŝǀĞŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;ǁŝƚŚŝŶ�ŐŝǀĞŶ�ĞŶĞƌŐǇ�ŝŶƚĞƌǀĂůͿ͘�dŚĞ�ƐƚĂƟƐƟĐĂů�
ƚƌĞĂƚŵĞŶƚƐ�ƌĞƐƵůƚ�ŝŶ�ǁĞŝŐŚƟŶŐ�ĨĂĐƚŽƌƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ďĞŶĐŚŵĂƌŬƐ͘�dŚĞƐĞ�ĨĂĐƚŽƌƐ�ĐŚĂƌĂĐƚĞƌŝǌĞ�ƚŚĞ�ǀĂůƵĞ�ĂĚĚĞĚ�ďǇ�Ă�ďĞŶĐŚŵĂƌŬ�
ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŝŶƚĞƌĞƐƚ͘�/ƚ�ƐŚŽƵůĚ�ďĞ�ŶŽƚĞĚ�ƚŚĂƚ�ƚŚĞ�ĂƉƉƌŽĂĐŚ�ŝƐ�Ă�ƐƚĂƟƐƟĐĂů�ŽŶĞ�ĂŶĚ�ŝƚ�ĐĂŶ�ƉƌŽǀŝĚĞ�
ĐƌĞĚŝďůĞ�ǀĂůƵĞƐ�ŝĨ�ƚŚĞ�ƐĞƚ�ŽĨ�ƚŚĞ�ďĞŶĐŚŵĂƌŬƐ�ŝƐ�ƌĞůŝĂďůĞ�ĂŶĚ�ƐƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ͘�
dŚĞ�ĨƵůů�ƉĂƉĞƌ�ǁŝůů�ĚĞƐĐƌŝďĞ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ƐƵďƐƚĂŶƟĂƟŽŶ�ŽĨ�ƚŚĞ�ŵĞƚŚŽĚŽůŽŐǇ�ĂŶĚ�ǁŝůů�ƉƌŽǀŝĚĞ�ŽŶĞ�ĞǆĂŵƉůĞ�ŽŶ�ƚŚĞ�ƐĞůĞĐƟŽŶ�ŽĨ�
ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ϮϯϵWƵ�ĮƐƐŝŽŶ�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�
dŚĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�^ƵďŐƌŽƵƉ�ϯϵ�;DĞƚŚŽĚƐ�ĂŶĚ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ĨĞĞĚďĂĐŬ�ĨƌŽŵ�ŶƵĐůĞĂƌ�ĂŶĚ�ĐŽ-
ǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĂĚũƵƐƚŵĞŶƚ�ĨŽƌ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐͿ�ĞƐƚĂďůŝƐŚĞĚ�Ăƚ�ƚŚĞ�tŽƌŬŝŶŐ�WĂƌƚǇ�ŽŶ�/ŶƚĞƌŶĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ�
�ǀĂůƵĂƟŽŶ��ŽŽƉĞƌĂƟŽŶ�;tW��Ϳ�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ��ŽŵŵŝƩĞĞ�ƵŶĚĞƌ�ƚŚĞ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�;E��ͬK���Ϳ͘

΀ϭ΁�D͘�^ĂůǀĂƚŽƌĞƐ͕�Ğƚ�Ăů͕͘�͞DĞƚŚŽĚƐ�ĂŶĚ�/ƐƐƵĞƐ�ĨŽƌ�ƚŚĞ��ŽŵďŝŶĞĚ�hƐĞ�ŽĨ�/ŶƚĞŐƌĂů��ǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ��ŽǀĂƌŝĂŶĐĞ��ĂƚĂ͗�ZĞƐƵůƚƐ�ŽĨ�Ă�E���/ŶƚĞƌŶĂƟŽŶĂů��ŽůůĂďŽƌĂƟǀĞ�
^ƚƵĚǇ͕͟ �EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ͕�ϭϭϴ͕�ƉƉ�ϯϴͲϳϭ͕�;ϮϬϭϰͿ͖͘�΀Ϯ΁�/ŶƚĞƌŶĂƟŽŶĂů�,ĂŶĚďŽŽŬ�ŽĨ��ǀĂůƵĂƚĞĚ��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ��ĞŶĐŚŵĂƌŬ��ǆƉĞƌŝŵĞŶƚƐ͕�E��ͬE^�ͬ�K�;ϵϱͿϬϯ͕�
K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �;ϮϬϭϰͿ͖͘�΀ϯ΁�/ŶƚĞƌŶĂƟŽŶĂů�,ĂŶĚďŽŽŬ�ŽĨ��ǀĂůƵĂƚĞĚ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ��ĞŶĐŚŵĂƌŬ��ǆƉĞƌŝŵĞŶƚƐ͕�KƌŐĂŶŝǌĂƟŽŶ�ĨŽƌ��ĐŽŶŽŵŝĐ��ŽŽƉĞƌĂ-
ƟŽŶ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ�Ͳ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �E��ͬE^�ͬ��K�;ϮϬϬϲͿϭ͕�;ϮϬϭϭ��ĚŝƟŽŶͿ͖͘�΀ϰ΁�d͘ �/ǀĂŶŽǀĂ͕��͘�/ǀĂŶŽǀ͕ �'͘��ŝĂŶĐŚŝ�͞�ƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ��ŽƌƌĞůĂƟŽŶƐ�ĨŽƌ�
^ŽŵĞ��ƌŝƟĐĂů�ĂŶĚ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ��ǆƉĞƌŝŵĞŶƚƐͬ͟�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�sŽůƵŵĞ�ϭϳϴ͕�EƵŵďĞƌ�ϯ͕�EŽǀĞŵďĞƌ�ϮϬϭϰ͖͘�΀ϱ΁�^͘�ǀĂŶ�ĚĞƌ�DĂƌĐŬ͕�͞�ĞŶĐŚ-
ŵĂƌŬŝŶŐ��E�&ͬ�Ͳs//͘ϭ͕�:�E�>Ͳϰ͘Ϭ�ĂŶĚ�:�&&Ͳϯ͘ϭ͘ϭ�ǁŝƚŚ�D�EWϲ͕͟ �EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ͕�ϭϭϯ͕�;ϮϬϭϮͿ�ϮϵϯϱʹϯϬϬϱ͘�͖�΀ϲ΁�d͘ �/ǀĂŶŽǀĂ͕��͘�/ǀĂŶŽǀ͕ �&͘ ��ĐƌĂďĞƚ͕�͞hŶĐĞƌ-
ƚĂŝŶƚǇ��ƐƐĞƐƐŵĞŶƚ�ĨŽƌ�&ĂƐƚ�ZĞĂĐƚŽƌƐ��ĂƐĞĚ�ŽŶ�EƵĐůĞĂƌ��ĂƚĂ��ĚũƵƐƚŵĞŶƚ͕͟ �EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ͕�sŽůƵŵĞ�ϭϭϴ͕�ƉƉ�ϱϵϮͲϱϵϱ͕�;ϮϬϭϰͿ͘�

R151 Americium-241 integral radiative capture cross section measurement in thermal  
domain using the oscillation technique in the minerve reactor 
'ĞƐůŽƚ��͘�ϭ͕��ĞĐĂƌĞƐ�s͘ �ϰ͕��ůĂŝƐĞ�W͘ �ϭ͕�'ƌƵĞů��͘�ϭ͕�<ŽƉĞĐŬǇ�^͘�ϱ͕�>ĞĐŽŶƚĞ�W͘ �Ϯ͕�DĂƚŚŝĞƵ�>͘�ϯ͕�EŽŐƵĞƌĞ�'͘�Ϯ͕�WůŽŵƉĞŶ�
�͘�ϱ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϱ͕�sŝůůĂŵĂƌŝŶ��͘�ϰ 
ϭ����͕���E͕���Zͬ^W�ǆ͕��ĂĚĂƌĂĐŚĞ͕�^ƚ�WĂƵů�>Ğǌ��ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�Ϯ����͕���E͕���Zͬ^WZ�͕��ĂĚĂƌĂĐŚĞ͕�^ƚ�WĂƵů�>Ğǌ�
�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�ϯ���E�'͕��EZ^ͬ/EϮWϯͲhŶŝǀĞƌƐŝƚяΞ�ĚĞ��ŽƌĚĞĂƵǆ͕��'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ͖�ϰ��/�D�d�Ͳ�EƵĐůĞĂƌ�
&ŝƐƐŝŽŶ��ŝǀŝƐŝŽŶ͕�DĂĚƌŝĚ͕�^ƉĂŝŶ͖�ϱ���Ͳ:Z�Ͳ/ZDD͕��'ĞĞů͕��ĞůŐŝƵŵ

&Žƌ�ŶĞĂƌůǇ�ϭϬ�ǇĞĂƌƐ͕�ƐĞǀĞƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ĂŵĞƌŝĐŝƵŵ�Ϯϰϭ�ƌĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�/ŶĚĞĞĚ͕�ĞǀĂůƵĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�ŵĂũŽƌ�ůŝďƌĂƌŝĞƐ�ĚŝīĞƌ�ĨƌŽŵ�ϭϬ�й�ƚŽ�ϭϱ�й͕�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ƚŚĞ�ƚŚĞƌŵĂů�ĚŽŵĂŝŶ�
΀ϭ΁΀Ϯ΁͘���ϵ�й�ĚŝƐĐƌĞƉĂŶĐǇ�ŝƐ�ĨŽƌ�ŝŶƐƚĂŶĐĞ�ŽďƐĞƌǀĞĚ�ŽŶ�ƚŚĞ�ƚŚĞƌŵĂů�ƉŽŝŶƚ�ďĞƚǁĞĞŶ�:�&&ϯ͘Ϯ�ĂŶĚ��E�&Ͳ�͘s//͘ϭ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘�
�Ŷ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟǀĞ�ǁŽƌŬŝŶŐ�ŐƌŽƵƉ�;tW��ͬ^'ͲϰϭͿ�ƐƚĂƌƚĞĚ�ŝŶ�ϮϬϭϱ�ǁŝƚŚ�ƚŚĞ�Ăŝŵ�ŽĨ�ĞǆƉůĂŝŶŝŶŐ�ƐƵĐŚ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�΀ϯ΁͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽŐƌĂŵ�;ĐĂůůĞĚ��D^dZ�D'Z�DͿ�ǁĂƐ�ƌĞĐĞŶƚůǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ�ƚŚĞ�����ŝŶ�ƚŚĞ�D/E�Zs��ƌĞĂĐƚŽƌ͘ �
/ƚƐ�ŽďũĞĐƟǀĞ�ŝƐ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ŝŶƚĞŐƌĂů�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ĂŵĞƌŝĐŝƵŵ�Ϯϰϭ�ŝŶ�Ă�ǀĞƌǇ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ͘���ŶĞǁ�ĐŽƌĞ�
ĐŽŶĮŐƵƌĂƟŽŶ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵĂǆŝŵŝǌĞ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŇƵǆ�ŝŶ�ŝƚƐ�ĐĞŶƚƌĞ͘�dŚĞ�ƚĂƌŐĞƚ�ĂĐĐƵƌĂĐǇ�ŽŶ�ƚŚĞ�ƚŚĞƌŵĂů�
ƉŽŝŶƚ�ŝƐ�ϯ�й�;ŬсϭͿ͘�
dŚĞ��D^dZ�D'Z�D�ƉƌŽŐƌĂŵ�ŵĂŬĞƐ�ƵƐĞ�ŽĨ�ϳ�ĂŵĞƌŝĐŝƵŵ�ƐĂŵƉůĞƐ�ŵĂŶƵĨĂĐƚƵƌĞĚ�ďǇ�/d��<ĂƌůƐƌƵŚĞ�ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�Ă�ƉƌĞ-
ǀŝŽƵƐ� ĐŽůůĂďŽƌĂƟŽŶ�ďĞƚǁĞĞŶ� /ZDD�ĂŶĚ����� ΀ϰ΁͘� dŚĞ�ĞǆƉĞƌŝŵĞŶƚ� ŝƐ� ďĂƐĞĚ�ŽŶ� ƚŚĞ� ƌĞĂĐƟǀŝƚǇ�ŽƐĐŝůůĂƚŽƌ� ƚĞĐŚŶŝƋƵĞ� ĐŽŵŵŽŶůǇ�
ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�D/E�Zs��΀ϱ΁͘�dŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ĂůůŽǁƐ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ƌĞĂĐƟǀŝƚǇ�ŽĨ�ƐŵĂůů�ǁŽƌƚŚ�ƐĂŵƉůĞƐ�;ƚǇƉŝĐĂůůǇ�ŽĨ�Ă�ĨĞǁ�ƉĐŵͿ�
ǁŝƚŚ�Ă�ǀĞƌǇ�ŐŽŽĚ�ĂĐĐƵƌĂĐǇ͘�,ŽǁĞǀĞƌ͕ �ŝƚ�ŝƐ�Ă�ƌĞůĂƟǀĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŚĂƚ�ƌĞƋƵŝƌĞƐ�ǁĞůů�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ƐĂŵƉůĞƐ�ƚĂŬĞŶ�ĂƐ�ƌĞĂĐƟǀŝƚǇ�
reference. Gold and lithium samples with the same geometry as the americium samples were used for that purpose.
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ƚŚĞ�ƌĞĂĐƚŽƌ�ĐŽŶĮŐƵƌĂƟŽŶ�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ƐĞƚƵƉ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘�&ŝƌƐƚ�ƌĞƐƵůƚƐ�ŽŶ�ƚŚĞ�ŝŶƚĞŐƌĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�
ĂŵĞƌŝĐŝƵŵ�Ϯϰϭ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ͘

΀ϭ΁��͘�>ĂŵƉŽƵĚŝƐ͕�Ğƚ�Ăů͘�͞EĞƵƚƌŽŶ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�Ϯϰϭ�ŵ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ͘͟ ��Ƶƌ͘ �WŚǇƐ͘�:͘�
WůƵƐ͕�ϭϮϴ͕�ϮϬϭϯ͖͘�΀Ϯ΁�'͘�EŽŐƵĞƌĞ͕�Ğƚ�Ăů͘�͞WĂƌƟĂůͲǁĂǀĞ�ĂŶĂůǇƐŝƐ�ŽĨ�Ŷн�ŵϮϰϭ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͕͟ �WŚǇƐ͘�ZĞǀ͘ ���ϵϮ͕�
ϬϭϰϲϬϳ�;ϮϬϭϱͿ͖͘�΀ϯ΁�ŚƩƉƐ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬƐĐŝĞŶĐĞͬǁƉĞĐͬƐŐϰϭ͖�΀ϰ΁��͘�^ĂŐĞ͕�Ğƚ�Ăů͘�ͨ�,ŝŐŚ�ƌĞƐŽůƵƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ��ŵϮϰϭ�;Ŷ͕�ϮŶͿ�
ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘͟ �WŚǇƐŝĐĂů�ZĞǀŝĞǁ��͕�ϴϭ;ϲͿ͖�΀ϱ΁��͘��ĞƌŶĂƌĚ͕�Ğƚ�Ăů͘�͞sĂůŝĚĂƟŽŶ�ŽĨ�ĂĐƟŶŝĚĞƐ�ŶƵĐůĞĂƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƵƐŝŶŐ�ƉŝůĞͲŽƐĐŝůůĂƟŽŶ�
ĞǆƉĞƌŝŵĞŶƚƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�D/E�Zs��ĨĂĐŝůŝƚǇ͘͟ �:͘�<ŽƌĞĂŶ�WŚǇƐ͘�^ŽĐ͕͘�ϱϵ;ϮͿ͕�ϮϬϭϭ͘
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Abstracts

R152 Neutron spectra measurement and calculations using data libraries CIELO and JEFF-3.2  
in Iron benchmark assemblies 
:ĂŶƐŬǇ��͘�ϭ͕�ZĞũĐŚƌƚ�:͘�ϭ͕�EŽǀĂŬ��͘�ϭ͕�>ŽƐĂ��͘�ϭ͕��ůŽŬŚŝŶ��͘�Ϯ͕�DŝƚĞŶŬŽǀĂ��͘�ϯ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ͕�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�ZĞǌ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ͖�Ϯ�>ƚ͛Ě��ŽŵƉĂŶǇ�͞dŚĞ�DĂƚĞƌŝĂů�
>ĂďŽƌĂƚŽƌǇ�ŽĨ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ͕͟ �KďŶŝŶƐŬ͕�ZƵƐƐŝĂ͖�ϯ�EƵĐůĞĂƌ�^ĂĨĞƚǇ��/ŶƐƟƚƵƚĞ��ŽĨ�ZƵƐƐŝĂŶ��
Academy of Sciences, Moscow, Russia 

dŚĞ�ůĞĂŬĂŐĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĚŽŶĞ�ŽŶ�ďĞŶĐŚŵĂƌŬ�ƐƉŚĞƌŝĐĂů�ĂƐƐĞŵďůŝĞƐ�Ͳ�ŝƌŽŶ�ƐƉŚĞƌĞƐ�ǁŝƚŚ�ĚŝĂŵĞƚĞƌ�
ŽĨ�ϱϬ�ĂŶĚ�ϭϬϬ�Đŵ͘�dŚĞ��ĨͲϮϱϮ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ǁĂƐ�ƉůĂĐĞĚ�ŝŶƚŽ�ƚŚĞ�ĐĞŶƚƌĞ�ŽĨ�ŝƌŽŶ�ƐƉŚĞƌĞ͘�dŚĞ�ƉƌŽƚŽŶ��ƌĞĐŽŝů�ŵĞƚŚŽĚ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�
ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚ�ƵƐŝŶŐ�ƐƉŚĞƌŝĐĂů�ŚǇĚƌŽŐĞŶ�ƉƌŽƉŽƌƟŽŶĂů�ĐŽƵŶƚĞƌƐ�ǁŝƚŚ�ƉƌĞƐƐƵƌĞ�ŽĨ�ϰϬϬ�ĂŶĚ�ϭϬϬϬ�ŬWĂ͘��ŝĂŵĞƚĞƌ�ŽĨ�
ĚĞƚĞĐƚŽƌƐ�ŝƐ�ϰ�Đŵ͘�dŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ŝƐ���ĨƌŽŵ�Ϭ͘ϭ�ƚŽ�ϭ͘ϯ�DĞs͘ �dŚŝƐ�ĞŶĞƌŐǇ�ŝŶƚĞƌǀĂů�ƌĞƉƌĞƐĞŶƚƐ�ĂďŽƵƚ�ϴϱ�
й�ŽĨ�Ăůů�ůĞĂŬĂŐĞ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�&Ğ�ƐƉŚĞƌĞ�ŽĨ�ĚŝĂŵĞƚĞƌ�ϱϬ�Đŵ�ĂŶĚ�ĂďŽƵƚ�ŽĨ�ϳϰй�ĨŽƌ�&Ğ�ƐƉŚĞƌĞ�ŽĨ�ĚŝĂŵĞƚĞƌ�ϭϬϬ�Đŵ͘�dŚĞ�ĂĚĞƋƵĂƚĞ�
D�EW�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĐĂůĐƵůĂƟŽŶƐ�ďĂƐĞĚ�ŽŶ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ��/�>K�ĂŶĚ��:�&&Ͳϯ͘Ϯ�ǁĞƌĞ�ĚŽŶĞ͘�dŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƐƚƌƵĐƚƵƌĞ�ƵƐĞĚ�
ĨŽƌ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĂƐ�ϰϬ�ŐƌŽƵƉƐ�ƉĞƌ�ĚĞĐĂĚĞ�;ŐƉĚͿ�ĂŶĚ�ϮϬϬ�ŐƉĚ͘�^ƚƌƵĐƚƵƌĞ�ϮϬϬ�ŐƉĚ�ƌĞƉƌĞƐĞŶƚƐ�ůĞƚŚĂƌŐǇ�ƐƚĞƉ�
ĂďŽƵƚ�ŽĨ�ϭй͘�dŚŝƐ�ƌĞůĂƟǀĞůǇ�ĮŶĞ�ĞŶĞƌŐǇ�ƐƚƌƵĐƚƵƌĞ�ĞŶĂďůĞƐ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�/ƌŽŶ�ƌĞƐŽŶĂŶĐĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƐƚƌƵĐƚƵƌĞ͘�dŚĞ�ĞǀĂůƵ-
ĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŽĨ�ŝƌŽŶ�ǁĞƌĞ�ǀĂůŝĚĂƚĞĚ�ŽŶ�ĐŽŵƉĂƌŝƐŽŶƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƉĞĐƚƌĂ͘

R153 Integral experiments on thorium assemblies with D-T neutron source 
Liu R., Yang YW., Feng S., Lai CF., Lu XX., Zheng L., Wang M., Jiang L. 
/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ŚĞŵŝƐƚƌǇ͕ ��ŚŝŶĂ��ĐĂĚĞŵǇ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ�WŚǇƐŝĐƐ͕�DŝĂŶǇĂŶŐ͕�Z͘W͘ ��ŚŝŶĂ

/Ŷ�dŚͲh�ĨƵĞů�ĐǇĐůĞ͕�ĂĐĐƵƌĂĐǇ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�dŚ�ŶƵĐůŝĚĞ�ŝƐ�ĐƌƵĐŝĂů�ƚŽ�ƚŚĞ�ƉŚǇƐŝĐĂů�ĚĞƐŝŐŶ�ŽĨ�Ă�ŚǇďƌŝĚ�ƌĞĂĐƚŽƌ�ǁŝƚŚ�ƚŚŽƌŝƵŵ͘�dŽ�
ǀĂůŝĚĂƚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ĐŽĚĞ�ŽĨ�ĐĂůĐƵůĂƟŽŶ�ĨŽƌ�ƚŚĞ�ŶĞƵƚƌŽŶŝĐƐ�ĚĞƐŝŐŶ͕�ŶĞƵƚƌŽŶŝĐƐ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ƚǁŽ�ŬŝŶĚƐ�ŽĨ�ďĞŶĐŚ-
ŵĂƌŬ�ƚŚŽƌŝƵŵ�ĂƐƐĞŵďůŝĞƐ�ŚĂǀĞ�ďĞŝŶŐ�ƉĞƌĨŽƌŵĞĚ͘�dŚĞ�ŽŶĞ�ŬŝŶĚ�ŽĨ�ϭ��ĂƐƐĞŵďůǇ�ĐŽŶƐŝƐƚƐ�ŽĨ�ĚĞƉůĞƚĞĚ�ƵƌĂŶŝƵŵ�ƐŚĞůůƐ͘�dŚĞ�ŽƚŚĞƌ�
ŬŝŶĚ�ŽĨ�Ϯ��ĂƐƐĞŵďůǇ�ŝƐ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ŽŶĞ�ĚĞƉůĞƚĞĚ�ƵƌĂŶŝƵŵ�ĐǇůŝŶĚĞƌ�ĂŶĚ�ƚŚƌĞĞ�ƚŚŽƌŝƵŵ�ŽǆŝĚĞ�ĐǇůŝŶĚĞƌƐ͘����Ͳd�ĨƵƐŝŽŶ�ŶĞƵƚƌŽŶ�
ƐŽƵƌĐĞ�ŝƐ�ůŽĐĂƚĞĚ�Ăƚ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ�ƚŚĞ�ϭ��ĂƐƐĞŵďůǇ͕ �ĂƐ�Ăƚ�ŽŶĞ�ƐŝĚĞ�ŽĨ�Ă�Ϯ��ĂƐƐĞŵďůǇ͘�KŶ�ƚŚĞ�ĂƐƐĞŵďůŝĞƐ͕�ƚŚĞ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�
ƌĂƚĞƐ͕�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ƌĂƟŽƐ�ŽĨ�ĐĂƉƚƵƌĞ�ƚŽ�ĮƐƐŝŽŶ�ĂŶĚ�;Ŷ͕�ϮŶͿ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ĨŽƌ�232dŚ�ĂƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�dŚK2 foils and an 
,W'Ğ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚĞƌ͘ �dŚĞ�ůĞĂŬĂŐĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�ƚŚĞ�ƚŚŽƌŝƵŵ�ŽǆŝĚĞ�ĐǇůŝŶĚĞƌƐ�ĂƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�Ă�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂ-
ƟŽŶ�ĚĞƚĞĐƚŽƌ͘ �dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ĂŵŽŶŐ�ĂƐƐĞŵďůŝĞƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�Ăůů�
ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ĂŶĂůǇǌĞĚ͘�dŚĞ�ŵĞĂƐƵƌĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ŽŶĞƐ�ǁŝƚŚ�D�EW�ĐŽĚĞ�ĂŶĚ��E�&ͬ�Ͳs//�ůŝďƌĂƌǇ�
data.
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R154 Validation of the U238 inelastic scattering cross section through the excalibur 
dedicated experiment 
>ĞĐŽŶƚĞ�W͘ ͕��ĞƌŶĂƌĚ��͘� 
CEA Cadarache, DER/SPRC/LEPh, Saint Paul Lez Durance, France

dŚŝƐ�ƉĂƉĞƌ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ĮƌƐƚ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ƚŚĞ��y��>/�hZ�ĞǆƉĞƌŝŵĞŶƚ�ǁŚŝĐŚ�ǁĂƐ�ƐƉĞĐŝĂůůǇ�ĚĞƐŝŐŶĞĚ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�ŝŶĞůĂƐƟĐ�
ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�238h�ŝŶ�ƚŚĞ�ϭͲϴ�DĞs�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ǁŚŝĐŚ�ŝƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ďŽƚŚ�ƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ĂƉƉůŝĐĂƟŽŶƐ͘
�y��>/�hZ�ŝƐ�ĂŶ�ŝŶƚĞŐƌĂů�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĞǆƉĞƌŝŵĞŶƚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ƉƌŽĚƵĐĞ�ďǇ�ƚŚĞ�ŚŝŐŚůǇ�ĞŶƌŝĐŚĞĚ�ĐƌŝƟĐĂů�ĨĂ-
ĐŝůŝƚǇ���>/��E͕�ůŽĐĂƚĞĚ�ŝŶ�sĂůĚƵĐ�;&ƌĂŶĐĞͿ͘�dǁŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐĂŵƉĂŝŐŶƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ͕�ŽŶĞ�ƵƐŝŶŐ�Ă�ƐƉŚĞƌĞ�ŽĨ�ĚŝĂŵĞƚĞƌ�
ϭϳĐŵ�ĂŶĚ�ŽŶĞ�ƵƐŝŶŐ�ƚǁŽ�ĐǇůŝŶĚĞƌƐ�ŽĨ�ϭϳĐŵ�ĚŝĂŵĞƚĞƌ�ϵĐŵ�ŚĞŝŐŚƚ͕�ďŽƚŚ�ŵĂĚĞ�ŽĨ�ƉƵƌĞ�hƌĂŶŝƵŵ�Ϯϯϴ͘���ƐĞƚ�ŽĨ�ϭϱ�ĚŝīĞƌĞŶƚ�ĚŽƐŝŵ-
ĞƚĞƌƐ�ǁŝƚŚ�ƐƉĞĐŝĮĐ�ƚŚƌĞƐŚŽůĚ�ĞŶĞƌŐŝĞƐ�ŚĂǀĞ�ďĞĞŶ�ĞŵƉůŽǇĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ĂƩĞŶƵĂƟŽŶ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�
ŽĨ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ͘�DĞĂƐƵƌĞŵĞŶƚƐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ƚǇƉŝĐĂůůǇ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�Ϭ͘ϱͲϯй�;ϭƐŝŐŵĂͿ͘
dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�dZ/WK>/ϰ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ͘���ĐĂůĐƵůĂƟŽŶ�ďĞŶĐŚ-
ŵĂƌŬ�ǁŝƚŚ�ǀĂůŝĚĂƚĞĚ�ƐŝŵƉůŝĮĐĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŐĞŽŵĞƚƌǇ�ŝƐ�ĚĞĮŶĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ĐŽŶǀĞƌŐĞŶĐĞ�ƵŶĚĞƌ�ϯй͘�sĂƌŝŽƵƐ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ƚĞƐƚĞĚ͕�Ğ͘Ő͘�:�&&Ͳϯ͘ϭ͘ϭ͕�:�&&Ͳϯ͘Ϯ͕��E�&ͬ�Ͳs//͘Ϭ�ĂŶĚ�ƚŚĞ�/�ϯϲ�ĞǀĂůƵĂƟŽŶ�ĨƌŽŵ��/��͘�^ĞŶƐŝƟǀŝƚǇ�ĐĂůĐƵůĂ-
ƟŽŶƐ�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞůĂƚĞĚ�ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƐĐĂƩĞƌŝŶŐ�ĂŶĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�
&ŝŶĂůůǇ͕ �ĂŶ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ĂƐƐŝŵŝůĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƌŝǀĞ�ƚƌĞŶĚƐ�ŽŶ�ƚŚĞ�ŵƵůƟŐƌŽƵƉ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽǀŝĚĞ�ƐĞůĞĐƚĞĚ�ĐŽŶƐƚƌĂŝŶƚƐ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ͘�dŚŝƐ�ĨĞĞĚďĂĐŬ�ŵĂǇ�ďĞ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ĞīŽƌƚ�
on U238, through the CIELO project.

I155 A theoretical study of deuteron-induced surrogate reactions
�ĂƌůƐŽŶ��͘�s͘ �ϭ͕��ĂƉŽƚĞ�Z͘�Ϯ͕�^ŝŶ�D͘�ϯ 
ϭ�/ŶƐƟƚƵƚŽ�dĞĐŶŽůſŐŝĐŽ�ĚĞ��ĞƌŽŶĄƵƟĐĂ͕�^ĆŽ�:ŽƐĠ�ĚŽƐ��ĂŵƉŽƐ�^W͕ ��ƌĂǌŝů͖�Ϯ�E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�
/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�
�ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ

�ĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŚĂǀĞ�ůŽŶŐ�ďĞĞŶ�ƐƚƵĚŝĞĚ�ĂƐ�ƐƵƌƌŽŐĂƚĞƐ�ĨŽƌ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�΀ϭͲϮ΁͘�dŚĞǇ�ŚĂǀĞ�ŐĂŝŶĞĚ�ŝŶƚĞƌ-
ĞƐƚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ĂƐ�Ă�ƉŽƐƐŝďůĞ�ŵĞĂŶƐ�ŽĨ�ŝŶĨĞƌƌŝŶŐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ƵŶƐƚĂďůĞ�ŶƵĐůĞŝ͘�/Ŷ�Ă�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�
ƌĞĂĐƟŽŶ͕�ĐŽŵƉĞƟƟŽŶ�ďĞƚǁĞĞŶ�ĞůĂƐƟĐ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ďƌĞĂŬƵƉ͕�ĂďƐŽƌƉƟŽŶ�ŽĨ�ŽŶůǇ�Ă�ŶĞƵƚƌŽŶ�Žƌ�Ă�ƉƌŽƚŽŶ�ĂŶĚ�ĂďƐŽƌƉƟŽŶ�ŽĨ�ƚŚĞ�
ĚĞƵƚĞƌŽŶ�ŵƵƐƚ�ďĞ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�Žƌ�ŶŽƚ�ŽĨ�Ă�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ͘�dŚĞ�ďƌĞĂŬƵƉͲĨƵƐŝŽŶ�ƌĞĂĐƟŽŶƐ�
ʹ�ƚŚŽƐĞ�ŝŶ�ǁŚŝĐŚ�ĞŝƚŚĞƌ�ŽŶůǇ�Ă�ŶĞƵƚƌŽŶ�Žƌ�Ă�ƉƌŽƚŽŶ�ŝƐ�ĂďƐŽƌďĞĚ�ʹ�ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�ĐŽŵƉůĞǆ͕�ĨŽƌŵŝŶŐ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞŝ�ǁŝƚŚ�Ă�ǁŝĚĞ�
ƌĂŶŐĞ�ŽĨ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚĂ͕�ďƵƚ�ĂƌĞ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĂƐ�ƐƵƌƌŽŐĂƚĞƐ͘�tĞ�ƉƌĞƐĞŶƚ�Ă�ƚŚĞŽƌĞƟĐĂů�
study of recently measured 238h;Ě͕ƉͿ�ďƌĞĂŬƵƉͲĨƵƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�΀ϯͲϱ΁͘�tĞ�ƵƐĞ�ƚŚĞ�ǌĞƌŽͲƌĂŶŐĞ�ƉŽƐƚͲĨŽƌŵ��t���ĂƉƉƌŽǆŝŵĂ-
ƟŽŶ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĞůĂƐƟĐ�ĂŶĚ�ŶŽŶĞůĂƐƟĐ�ďƌĞĂŬƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�΀ϲͲϴ΁�ĂŶĚ�ĞƐƟŵĂƚĞ�ƚŚĞ�ďƌĞĂŬƵƉͲĨƵƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�tĞ�ĐŽŵ-
ƉĂƌĞ�ƚŚĞ�ĞŶĞƌŐǇ�ĂŶĚ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�ďƌĞĂŬƵƉͲĨƵƐŝŽŶ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĨŽƌŵĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁŝƚŚ�
ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĚŝīĞƌĞŶƟĂů�238U(d,pg) and 238h;Ě͕ƉĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƵƐŝŶŐ�
ƚŚĞ��DW/Z�Ͳϯ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐŽĚĞ�΀ϵ΁͘
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tĞ�ŚĂǀĞ�ƵƐĞĚ�ƚŚĞ��ŽŶƟŶƵƵŵ��ŝƐĐƌĞƟǌĞĚ��ŽƵƉůĞĚ��ŚĂŶŶĞů�;����Ϳ�ĨŽƌŵĂůŝƐŵ�ƚŽ�ƐƚƵĚǇ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͘��ŽŵďŝŶĞĚ�
ǁŝƚŚ�Ă��ŝƐƚŽƌĚĞĚ�tĂǀĞ��ŽƌŶ��ƉƉƌŽǆŝŵĂƟŽŶ�;�t��Ϳ͕�ǁĞ�ŚĂǀĞ�ĐŽŵƉƵƚĞĚ�ƚŚĞ�;Ě͕ƉͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĨŽƌ�Ă�ůĂƌŐĞ�ƐĞƚ�ŽĨ�ŶƵĐůĞŝ͕�
ǁĞ�ŚĂǀĞ�ŽďƚĂŝŶĞĚ�Ă�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�ďŽƚŚ�ƚŚĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐ-
ƟŽŶƐ͘�tĞ�ŚĂǀĞ�ƚŚĞŶ�ĞǆƚƌĂĐƚĞĚ�Ă�ŐůŽďĂů�ƉĂƌĂŵĞƚĞƌŝǌĂƟŽŶ�ŽĨ�ŽƵƌ�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƚŚĞƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ǁĞ�ŚĂǀĞ�ŝŶĐůƵĚĞĚ�ƚŚŝƐ�
ŶĞǁ�ǁĂǇ�ŽĨ�ĐŽŵƉƵƟŶŐ�ƚŚĞ�;Ě͕ŶͿ�ĂŶĚ�;Ě͕ƉͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶƚŽ�ƚŚĞ�ƌĞĂĐƟŽŶ�ĐŽĚĞ�dĂůǇƐ�ǁŚŝĐŚ�ĂƌĞ�ƵƐƵĂůůǇ�ƵŶĚĞƌĞƐƟŵĂƚĞĚ͘�tĞ�ǁŝůů�
ƐŚŽǁ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ƚŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�;Ě͕ϮŶͿ͕�;Ě͕ϯŶͿ͘͘͘tĞ�ƉƌŽƉŽƐĞ�ƚŽ�ďƵŝůĚ�ƐŽŵĞ�
ŶĞǁ�ĞǀĂůƵĂƟŽŶƐ�ĨŽƌ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ďǇ�ƚŚŝƐ�ǁĂǇ͘�tĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƐŽŵĞ�ŽĨ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ͘

R157 The neutron and proton microscopic optical potentials based on the Skyrme 
interaction 
yƵ�z͘ �ϭ͕�'ƵŽ�,͘�Ϯ͕�,ĂŶ�z͘ �ϯ͕�^ŚĞŶ�Y͘�ϯ 
ϭ��ŽůůĞŐĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ůĞĐƚƌŽŶŝĐ�^ĐŝĞŶĐĞ͕�^ŚĂŶǆŝ��ĂƚŽŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĂƚŽŶŐ͕��ŚŝŶĂ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�
WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕��ŚŝŶĂ͖�ϯ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕��ŚŝŶĂ

dŚĞ�ŶĞƵƚƌŽŶ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�;DKWͿ�ĐĂŶ�ďĞ�ĞƋƵŝǀĂůĞŶƚ�ƚŽ�ƚŚĞ�ŵĂƐƐ�ŽƉĞƌĂƚŽƌ�ŽĨ�ƚŚĞ�ŽŶĞͲƉĂƌƟĐůĞ�'ƌĞĞŶ�ĨƵŶĐƟŽŶ͘�
dŚĞ�ƌĞĂů�ƉĂƌƚ�ŽĨ�ƚŚĞ�DKW�ŝƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƚŚĞ�ĮƌƐƚͲŽƌĚĞƌ�ŵĂƐƐ�ŽƉĞƌĂƚŽƌ͘ �dŚĞ�ŝŵĂŐŝŶĂƌǇ�ƉĂƌƚ�ŽĨ�ƚŚĞ�DKW�ŝƐ�ŐŝǀĞŶ�ďǇ�ƚŚĞ�ŝŵĂŐŝŶĂƌǇ�
part of second-order mass operator because the second order diagrams are the lowest order diagrams to contribute to the 
ŝŵĂŐŝŶĂƌǇ�ƉĂƌƚ�ŽĨ�ƚŚĞ�DKW͘ �dŚĞ�ŶĞƵƚƌŽŶ�DKW�ǁŝƚŚ�^ŬǇƌŵĞ�ŝŶƚĞƌĂĐƟŽŶ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ĂŶĚ�
ŐŝǀĞŶ�ĨŽƌ�ĮŶŝƚĞ�ŶƵĐůĞŝ�ďǇ�ƚŚĞ�ůŽĐĂů�ĚĞŶƐŝƚǇ�ĂƉƉƌŽǆŝŵĂƟŽŶ�;>��Ϳ͘�dŚĞ�ƐƉŝŶͲŽƌďŝƚ�ƉŽƚĞŶƟĂů�ŝƐ�ĨƵƌƚŚĞƌ�ĂŵĞŶĚĞĚ�ďǇ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�
ƌĞůĂƟǀŝƐƟĐ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů� ŝŶ�^ŬǇƌŵĞͲ,ĂƌƚƌĞĞͲ&ŽĐŬ�ĂƉƉƌŽĂĐŚ� ƚŽ�ĐŽŶƐŝĚĞƌ� ƚŚĞ�ĐŽƌƌĞůĂƟŽŶ�ǁŝƚŚ� ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ͘�
^ŝŵŝůĂƌůǇ͕ �ƚŚĞ�ƉƌŽƚŽŶ�DKW�ŝƐ�ĂůƐŽ�ĚĞƌŝǀĞĚ�ďǇ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ͘�hƉ�ƚŽ�ŶŽǁ͕�ƚŚĞƌĞ�ŚĂǀĞ�ďĞĞŶ�ŵĂŶǇ�ƐĞƚƐ�ŽĨ�^ŬǇƌŵĞ�ŝŶƚĞƌĂĐƟŽŶ�ƉĂƌĂŵ-
ĞƚĞƌƐ͘�DŽƐƚ�ŽĨ�ƚŚĞŵ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ĐŽŶƐŝĚĞƌŝŶŐ�ƐŽŵĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ�ĂŶĚ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ĨŽƌ�ĮŶŝƚĞ�ŶƵĐůĞŝ͕�ǁŚŝůĞ�
ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ǁĞƌĞ�ŶŽƚ�ĐŽŶƐŝĚĞƌĞĚ͘�tĞ�ŽďƚĂŝŶ�Ă�ƐĞƚ�ŽĨ�ĞīĞĐƟǀĞ�^ŬǇƌŵĞ�ŝŶƚĞƌĂĐƟŽŶ�ƉĂƌĂŵĞƚĞƌƐ�^Ŭ��ďǇ�
ĮƫŶŐ�ŶŽƚ�ŽŶůǇ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ�ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ƉƌŽƉĞƌƟĞƐ͕�ďƵƚ�ĂůƐŽ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĨŽƌ�;ŶĞĂƌͿ�
ƐƉŚĞƌŝĐĂů�ƚĂƌŐĞƚƐ�ŝŶ�ƚŚĞ�ŵĂƐƐ�ƌĂŶŐĞ�ŽĨ�Ϯϰч�чϮϬϵ�ďĞůŽǁ�ϭϬϬ�DĞs͘ �KŶ�ƚŚŝƐ�ďĂƐŝƐ͕�ǁĞ�ĂĚŽƉƚ�ƚŚĞ�^ŬǇƌŵĞ�ŝŶƚĞƌĂĐƟŽŶ�ƉĂƌĂŵĞƚĞƌƐ�
^Ŭ��ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�DKW�ĨŽƌ�ƚŚŽƐĞ�ĚĂƚĂ�ǁŝƚŚŽƵƚ�ŝŶǀŽůǀŝŶŐ�ŝŶ�ƚŚĞŝƌ�ĮƫŶŐƐ�ĂŶĚ�ƐŚŽǁ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ƉŽǁĞƌ͘ �dŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ͕�ŶŽŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĂŶĚ�ĂŶĂůǇǌŝŶŐ�ƉŽǁĞƌƐ�ĂƌĞ�ƉƌĞĚŝĐƚĞĚ�ďǇ�ƚŚĞ�ŽďƚĂŝŶĞĚ�
ŶĞƵƚƌŽŶ�DKW�ĨŽƌ�ƐŽŵĞ�ůŝŐŚƚ�ŶƵĐůĞŝ�ĂŶĚ�ĂĐƟŶŝĚĞ�ŶƵĐůĞŝ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚŽƐĞ�ƚĂƌŐĞƚƐ�ŝŶ�ƚŚĞ�ŵĂƐƐ�ƌĂŶŐĞ�ŽĨ�ϭϰϴч�чϭϵϰ�ǁŚŝĐŚ�ĂƌĞ�ƚŽŽ�
ĚĞĨŽƌŵĞĚ�ĂŶĚ�ŚĂǀĞ�ƌŝĐŚ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ƉƌŽƉĞƌƟĞƐ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ƉƌŽƚŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ƚĂƌŐĞƚƐ�ďĞůŽǁ�
ϭϬϬ�DĞs�ĂƌĞ�ĂůƐŽ�ƉƌĞĚŝĐƚĞĚ�ďǇ�ƚŚĞ�ƉƌŽƚŽŶ�DKW�ďĂƐĞĚ�ŽŶ�ƚŚĞ�^ŬǇƌŵĞ�ŝŶƚĞƌĂĐƟŽŶ�ƉĂƌĂŵĞƚĞƌƐ�^Ŭ�͘��ůů�ŽĨ�ƚŚĞ�ƉƌĞĚŝĐƚĞĚ�ƌĞƐƵůƚƐ�
ĂƌĞ�ƐĂƟƐĨĂĐƚŽƌǇ�ĂŐƌĞĞŵĞŶƚƐ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ŽďƚĂŝŶĞĚ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽƚŽŶ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂůƐ�
ŝŶ�ƚŚŝƐ�ƉƌĞƐĞŶƚ�ǁŽƌŬ�ŚĂƐ�Ă�ŐŽŽĚ�ƉƌĞĚŝĐƟŽŶ�ƉŽǁĞƌ�ĂŶĚ�ĐĂŶ�ƉƌŽǀŝĚĞ�Ă�ƌĞĂƐŽŶĂďůĞ�ƚŚĞŽƌĞƟĐĂů�ďĂƐŝƐ�ĨŽƌ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐĞĂƌĐŚ�
ŽĨ�ĨĂƌ�ĨƌŽŵ�ɴ�ƐƚĂďŝůŝƚǇ�ŶƵĐůŝĚĞ͘
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R158 Microscopic optical model potential based on Dirac-Brueckner-Hartree-Fock theory and 
the relevant covariance analysis 
yƵ�Z͘ϭ͕�DĂ��͘�ϭ͕�>ŝƵ�d͘ �ϭ͕��ŚĂŶŐ�z͘ �ϭ͕��ĂůĞŶ��E�͘�ǀĂŶ�Ϯ͕�DƵĞƚŚĞƌ�,͘�Ϯ 
ϭ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕��ŚŝŶĂ͖�Ϯ�/ŶƐƟƚƵƚ�Ĩƺƌ�dŚĞŽƌĞƟƐĐŚĞ�WŚǇƐŝŬ͕�hŶŝǀĞƌƐŝƚćƚ�dƺďŝŶŐĞŶ͕�
dƵĞďŝŶŐĞŶ͕�'ĞƌŵĂŶǇ

/ŶǀĞƐƟŐĂƟŽŶƐ�ŽĨ�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů�;KDWͿ�ďĂƐĞĚ�ŽŶ�Ă�ĨƵŶĚĂŵĞŶƚĂů�ŵŝĐƌŽƐĐŽƉŝĐ�ƚŚĞŽƌǇ�ƉƌŽǀŝĚĞ�Ă�ƌĞůŝĂďůĞ�ďĂƐŝƐ�ƚŽ�ĞǆƉůŽƌĞ�
ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ͘�/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕�ŵŝĐƌŽƐĐŽƉŝĐ�KDWƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�:>D��ŵŽĚĞů�ďĞĐŽŵĞ�ƉŽƉƵůĂƌ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ƐƚƵĚǇ�ŽĨ�ƵŶƐƚĂďůĞ�ŶƵĐůĞŝ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ƐƉŝŶͲŽƌďŝƚ�ƉŽƚĞŶƟĂů�ĐĂŶ�ďĞ�ŶĂƚƵƌĂůůǇ�ŝŶǀŽůǀĞĚ�ǁŝƚŚ�ŽƚŚĞƌ�ƉŽƚĞŶƟĂůƐ�ŝŶ�ƚŚĞ�ƌĞůĂƟǀŝƐ-
ƟĐ�ĨƌĂŵĞǁŽƌŬ͕�ǁĞ�ĚĞǀĞůŽƉ�ĂŶ�ŝƐŽƐƉŝŶͲĚĞƉĞŶĚĞŶƚ�ŵŝĐƌŽƐĐŽƉŝĐ�KDW�;DKWͿ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ůĂƚĞƐƚ��ŝƌĂĐͲ�ƌƵĞĐŬŶĞƌͲ,ĂƌƚƌĞĞͲ&ŽĐŬ�
;��,&Ϳ�ƚŚĞŽƌǇ�ĨŽƌ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽƚŽŶ�ŽŶ�12C-208Wď�Ăƚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�Ϭ͘ϭчEчϮϬϬDĞs͘
tĞ�ĮƌƐƚůǇ�ĐŽŶƐƚƌƵĐƚ�ƚŚĞ��ŝƌĂĐ�ƉŽƚĞŶƟĂůƐ�ƵƐŝŶŐ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƐĞůĨͲĞŶĞƌŐŝĞƐ�ĨƌŽŵ���,&�ƚŚĞŽƌǇ͕ �ĂŶĚ�ƚŚĞŶ�ƚŚĞ�ƉŽƚĞŶƟĂůƐ�ŽĨ�ĞƋƵŝǀĂ-
ůĞŶƚ�^ĐŚƌƂĚŝŶŐĞƌ�ĞƋƵĂƟŽŶ�ĨŽƌ�ĮŶŝƚĞ�ŶƵĐůĞŝ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐůǇ�ƚŚƌŽƵŐŚ�ĂŶ�ŝŵƉƌŽǀĞĚ�ůŽĐĂů�ĚĞŶƐŝƚǇ�ĂƉƉƌŽǆŝŵĂƟŽŶ�
;/>��Ϳ�ŵĞƚŚŽĚ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ďƵŝůĚ�ƚŚĞ�DKW�ŽŶ�ŵŽƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ďĂƐĞƐ͕�ǁĞ�ĂĚŽƉƚ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ�ĚĞŶƐŝƚǇ�ŽĨ�ĮŶŝƚĞ�ŶƵĐůĞŝ�
ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�,ĂƌƚƌĞĞ�&ŽĐŬ��ŽŐŽůŝƵďŽǀ�ĂƉƉƌŽĂĐŚ�ǁŝƚŚ�'ŽŐŶǇ��ϭ^�ĨŽƌĐĞ͘�dŚĞƌĞ�ĂƌĞ�ƚǁŽ�ƵŶĐĞƌƚĂŝŶ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�
ƚŚŝƐ�DKW�ĚĞǀĞůŽƉŵĞŶƚ͕�ŶĂŵĞůǇ�ƚŚĞ�ƉŽƚĞŶƟĂůƐ� ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĞŶƐŝƚǇ�ƌĞŐŝŽŶ�Ϭф௷фϬ͘Ϭϴ�Ĩŵ-3�ĂŶĚ�Ă�ĮŶŝƚĞ�ƌĂŶŐĞ�ĐŽƌƌĞĐƟŽŶ�ƉĂ-
ƌĂŵĞƚĞƌ�ŝŶ�/>���ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ďĞƩĞƌ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ƐĐĂƩĞƌŝŶŐ�ŽďƐĞƌǀĂďůĞƐ͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�Ă�௽2 assessment system based on the 
ŐůŽďĂů�ƐŝŵƵůĂƚĞĚ�ĂŶŶĞĂůŝŶŐ�ĂůŐŽƌŝƚŚŵ�ŝƐ�ƐƉĞĐŝĂůůǇ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ŽƉƟŵŝǌĞ�ƚŚĞƐĞ�ƚǁŽ�ĐŽŵƉŽŶĞŶƚƐ͘�dŚĞ�ƐĐĂƩĞƌŝŶŐƐ�ŽŶ�40Ca and 
208Wď�ĂƌĞ�ĂĚŽƉƚĞĚ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ŽƉƟŵŝǌĂƟŽŶ͕�ĂŶĚ�ƐĐĂƩĞƌŝŶŐƐ�ŽŶ�ŽƚŚĞƌ�ŶƵĐůĞŝ�ĂƌĞ�ƉƌĞĚŝĐƚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŽƉƟŵŝǌĞĚ�ƌĞƐƵůƚƐ͘�
dŚĞ�ƐĐĂƩĞƌŝŶŐ�ŽďƐĞƌǀĂďůĞƐ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƚŽƚĂů�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ŶŽŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ĚŝīĞƌĞŶƟĂů�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ĞƚĐ͘�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ĂƐ�ǁĞůů�ĂƐ�ǁŝƚŚ�ƌĞƐƵůƚƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ǁŝĚĞůǇ�
ƵƐĞĚ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�<ŽŶŝŶŐͲ�ĞůĂƌŽĐŚĞ�ŐůŽďĂů�ƉŽƚĞŶƟĂů͘�dŚĞ�ƐĂƟƐĨǇŝŶŐ�ĂŐƌĞĞŵĞŶƚƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ǁĞ�ĚĞǀĞůŽƉ�ĂŶ�
ĞǆĞĐƵƚĂďůĞ�ĮůĞ�ƚŽ�ĚĞƌŝǀĞ�ƚŚŝƐ�DKW�ĨŽƌ�ĂŶǇ�ŶƵĐůŝĚĞƐ͕�ǁŚŝĐŚ�ŵĂŬĞƐ�ƚŚŝƐ�DKW�ĂĐĐĞƐƐŝďůĞ�ƚŽ�ŵŽƌĞ�ƌĞƐĞĂƌĐŚĞƌƐ͘
/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�DKW͕ �ƚŚĞ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ƐŝŵƉůĞ�ůĞĂƐƚ�ƐƋƵĂƌĞ�;^>^Ϳ�ĂƉƉƌŽĂĐŚ�ŝƐ�Ğŵ-
ployed in a covariance analysis in this work. Some discussions on SLS are included, and a reasonable covariance of the calcu-
ůĂƚĞĚ�ƐĐĂƩĞƌŝŶŐ�ŽďƐĞƌǀĂďůĞƐ�ƵƐŝŶŐ�ƚŚŝƐ�DKW�ŝƐ�ŽďƚĂŝŶĞĚ͘

S159 The study of structure in 224-234 Thorium nuclei within the framework IBM 
Lee SY., Lee JH., Lee YJ. 
�ŽŶŐͲ�Ƶŝ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕��ƵƐĂŶ͕�^ŽƵƚŚ�<ŽƌĞĂ

dŚŝƐ�ǁŽƌŬ�ŵĂŬĞƐ�ĂŶ�ŝŶǀĞƐƟŐĂƟŽŶ�ŝŶƚŽ�ŚŽǁ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ďĞŚĂǀĞƐ�ƵŶĚĞƌ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ŶĞƵƚƌŽŶ�ŶƵŵďĞƌ�ǁŝƚŚ�ĐŽŶƐƟƚƵĞŶƚ�
parts of 224-234dŚ͘�dŚŽƌŝƵŵ�ŶƵĐůĞŝ�ǁŝƚŚ�ƚŚĞ�ŵĂƐƐ�ŶƵŵďĞƌ�ϮϯϮ�ŝƐ�Ă�ƚǇƉŝĐĂů�ƌŽƚŽƌ�ŶƵĐůĞƵƐ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĞǆƉůĂŝŶĞĚ�ďǇ�^h;ϯͿ�ůŝŵŝƚ�ŽĨ�
/�D�ŝŶ�ĂůŐĞďƌĂŝĐ�ŶƵĐůĞĂƌ�ŵŽĚĞů͘��ůƐŽ�224-230dŚ�ůŝĞƐ�ŽŶ�ƚŚĞ�ƉĂƚŚ�ŽĨ�ƐǇŵŵĞƚƌǇ�ďƌĞĂŬŝŶŐ�ƉŚĂƐĞ�ƚƌĂŶƐŝƟŽŶ͘��ŶĚ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�
224dŚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ĞǆƉůĂŝŶ�ƵƐŝŶŐ�ďǇ�y;ϱͿ�ƐǇŵŵĞƚƌǇ͘��Ƶƚ�226-230dŚ�ŶƵĐůĞŝ�ĂƌĞ�ŶŽƚ�ĨƵůůǇ�ƐǇŵŵĞƚƌǇ�ŶƵĐůĞŝ�ƐŽ�ƚŚĞƐĞ�ĐĂŶ�ďĞ�ƌĞƉƌĞƐĞŶƚĞĚ�
ďǇ�ĂĚĚŝŶŐ�ŽĨ�ƉĞƌƚƵƌďĞĚ�ƚĞƌŵ�ƚŽ�ĞǆƉƌĞƐƐ�ƐǇŵŵĞƚƌǇ�ďƌĞĂŬŝŶŐ͘
tĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ŶĞǆƚ�ƚŚƌĞĞ�ǁĂǇƐ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ƚĞŶĚĞŶĐǇ�ĂďŽƵƚ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĐŚĂŶŐĞ͘�&ŝƌƐƚůǇ͕ �ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�232dŚ�ŝƐ�ĚĞ-
ƐĐƌŝďĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ŵĂƚƌŝǆ�ĞůĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�,ĂŵŝůƚŽŶŝĂŶ�ĂŶĚ�ƚŚĞ�ĞůĞĐƚƌŝĐ�ƋƵĂĚƌƵƉŽůĞ�ŽƉĞƌĂƚŽƌ�ďĞƚǁĞĞŶ�ďĂƐŝƐ�ƐƚĂƚĞƐ�ŽĨ�^h;ϯͿ�
ůŝŵŝƚ�ŝŶ�/�D͘�^ĞĐŽŶĚůǇ͕ �ůŽǁͲůǇŝŶŐ�ĞŶĞƌŐǇ�ůĞǀĞů�ĂŶĚ��Ϯ�ƚƌĂŶƐŝƟŽŶ�ƌĂƟŽ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞ�ŽďƐĞƌǀĂďůĞ�ƉŚǇƐŝĐĂů�ǀĂůƵĞƐ�ĂƌĞ�ĐĂůĐƵ-
ůĂƚĞĚ�ďǇ�ĂĚĚŝŶŐ�ƉĞƌƚƵƌďĞĚ�ƚĞƌŵ�ǁŝƚŚ�ĮƌƐƚͲŽƌĚĞƌ��ĂƐŝŵŝƌ�ŽƉĞƌĂƚŽƌ�ŽĨ�h;ϱͿ�ůŝŵŝƚ�ƚŽ�^h;ϯͿ�,ĂŵŝůƚŽŶŝĂŶ�ŝŶ�/�D͘�tĞ�ĐŽŵƉĂƌĞĚ�ƚŚĞ�
ƌĞƐƵůƚƐ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�224-234dŚ͘�>ĂƐƚůǇ͕ �ƚŚĞ�ƉŽƚĞŶƟĂů�ŽĨ��ŽŚƌ�,ĂŵŝůƚŽŶŝĂŶ�ŝƐ�ƌĞƉƌĞƐĞŶƚĞĚ�ďǇ�ŚĂƌŵŽŶŝĐ�ŽƐĐŝůůĂƚŽƌ͕ �ĂŶĚ�
then the structure of 224-234dŚ�ĐĂŶ�ďĞ�ĞǆƉƌĞƐƐĞĚ�ďǇ�ĐůŽƐĞĚ�ĨŽƌŵ�ĨƌŽŵ�ĂŶ�ĂƉƉƌŽǆŝŵĂƚĞ�ƐĞƉĂƌĂƟŽŶ�ŽĨ�ǀĂƌŝĂďůĞƐ͘
dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞŽƌĞƟĐĂů�ƉƌĞĚŝĐƟŽŶ�ǁŝůů�ďĞ�ĂďůĞ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ƚĞŶĚĞŶĐǇ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĐŚĂŶŐĞƐ�ŝŶ�dŚŽƌŝƵŵ�ŶƵĐůĞŝ�ŽĨ�
relevant to the region of mass numbers.
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S160 Optical model with multiple band coupling using a soft rotator model and taking 
account of volume conservation 
DĂƌƚǇĂŶŽǀ��͘�ϭ͕�^ŽƵŬŚŽǀŝƚƐŬŝŝ��͘�ϭ͕��ĂƉŽƚĞ�Z͘�Ϯ͕�YƵĞƐĂĚĂ�:D͘�ϯ͕��ŚŝďĂ�^͘�ϰ 
ϭ�EƵĐůĞĂƌ��ǀĂůƵĂƟŽŶ�>Ăď͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ŶĞƌŐǇ�ĂŶĚ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�DŝŶƐŬ͕��ĞůĂƌƵƐ͖�Ϯ�E�W��Ͳ�EƵĐůĞĂƌ��ĂƚĂ�
^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ��ĞƉĂƌƚĂŵĞŶƚŽ�ĚĞ�&ŝƐŝĐĂ��ƚŽŵŝĐĂ͕�DŽůĞĐƵůĂƌ�Ǉ�
EƵĐůĞĂƌ͕ �hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĞǀŝůůĂ͕�^ĞǀŝůůĂ͕�^ƉĂŝŶ͖�ϰ�ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�
dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ

ZĞĐĞŶƚůǇ�ǁĞ�ŚĂǀĞ�ƉƌŽƉŽƐĞĚ�Ă�ŵŽĚĞů�΀ϭ΁�ǁŚŝĐŚ�ĂůůŽǁƐ�ŝŶƚĞƌďĂŶĚ�ĐŽƵƉůŝŶŐ�ŝŶ�ŽƉƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƐƚƌŽŶŐůǇ�ĚĞĨŽƌŵĞĚ�
ŶƵĐůĞŝ͕�ŽĨ�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ĂĐƟŶŝĚĞƐ͘��ŽƵƉůŝŶŐ�ƚŽ�ďĂŶĚƐ�ŽƚŚĞƌ�ƚŚĂŶ�'^�ďĂŶĚ�ĂƉƉĞĂƌƐ�ĚƵĞ�ƚŽ�ƐŵĂůů�ĚǇŶĂŵŝĐ�ĚĞƉĂƌƚƵƌĞƐ�ĨƌŽŵ�
ĂǆŝĂůŝƚǇ�ĂŶĚ�ƐǇŵŵĞƚƌŝĐ�ƋƵĂĚƌƵƉŽůĞ�ĂŶĚ�ŽĐƚƵƉŽůĞ�ĞƋƵŝůŝďƌŝƵŵ�ĚĞĨŽƌŵĂƟŽŶƐ͘�/Ŷ�ƐƵĐŚ�ĂƉƉƌŽĂĐŚ͕�ƚŚĞ�ĐĂŶŽŶŝĐĂů�ĂǆŝĂů�ƌŝŐŝĚ�ƌŽƚĂƚŽƌ�
ŵŽĚĞů�ƉƌŽƉŽƐĞĚ�ďǇ�dĂŵƵƌĂ�΀Ϯ΁�ĂƉƉĞĂƌƐ�ƚŽ�ďĞ�ŝƚƐ�ǌĞƌŽ�ĂƉƉƌŽǆŝŵĂƟŽŶ͘
/ŶƚĞƌďĂŶĚ�ĐŽƵƉůŝŶŐ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ĂƉƉƌŽƉƌŝĂƚĞ�͞ĞīĞĐƟǀĞ͟�ĚĞĨŽƌŵĂƟŽŶƐ͕�ǁŚŝůĞ�ŝŶƚƌĂďĂŶĚ�ĐŽƵƉůŝŶŐ�ƐƚƌĞŶŐƚŚ�ŝƐ�ƚŚĞ�ŽŶĞ�ĚĞƚĞƌ-
ŵŝŶĞĚ�ŝŶ�΀Ϯ΁͕�ǁŝƚŚ�ƐŵĂůů�ĐŽƌƌĞĐƟŽŶ�ƚĞƌŵƐ�ĂƌŝƐŝŶŐ�ĨƌŽŵ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐŽŌŶĞƐƐ͘
&Žƌ�ĞǀĞŶͲĞǀĞŶ�ŶƵĐůŝĚĞƐ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�͞ĞīĞĐƟǀĞ͟�ĚĞĨŽƌŵĂƟŽŶƐ�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ĚĞĨŽƌŵĂƟŽŶƐ�ƵƐŝŶŐ�Ă�
ƐŽŌ�ƌŽƚĂƚŽƌ�ŵŽĚĞů�΀ϯ΁͖�ŵŽĚĞů�ĂůƐŽ�ŝŶĐůƵĚĞƐ�ƚŚĞ�͞ĞīĞĐƟǀĞ͟�ǌĞƌŽ�ŽƌĚĞƌ�ŵƵůƟƉŽůĞ�ĚĞĨŽƌŵĂƟŽŶƐ͕�ŝŶƚƌŽĚƵĐĞĚ�ƚŽ�ĂĐĐŽƵŶƚ�ŽĨ�ŶƵĐůĞĂƌ�
ǀŽůƵŵĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ǁŚŝůĞ�ƐŚĂƉĞ�ŽƐĐŝůůĂƟŽŶƐ͘
tĞ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ƐƵĐŚ�ĂƉƉƌŽĂĐŚ�ŝŶ�KWdD�E�ŽƉƟĐĂů�ŵŽĚĞů�ĐŽĚĞ�ĂŶĚ�ŵĂŶĂŐĞĚ�ƚŽ�ŐĞƚ�Ă�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĂǀĂŝů-
ĂďůĞ�ŽƉƟĐĂů�ŽďƐĞƌǀĂďůĞƐ�ƵƉ�ƚŽ�ϮϬϬ�DĞs� ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ͕�ǁŚŝĐŚ� ŝŶĐůƵĚĞ� �^0 and  S1� ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ͕� ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�
ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ƐĐĂƩĞƌĞĚ�ŶƵĐůĞŽŶƐ͕�ŶĞƵƚƌŽŶƐ� ŝŶ�;Ɖ͕ŶͿ�ƌĞĂĐƟŽŶ�ǁŝƚŚ�ĞǆĐŝƚĂƟŽŶ�ŽĨ� ŝƐŽďĂƌ�ĂŶĂůŽŐ�ƐƚĂƚĞƐ�ĂŶĚ�ƚŚĞ�ĮŐƵƌĞ�
ŽĨ�ŵĞƌŝƚ�ʹ�ƚŚĞ�ƌĂƟŽ�ŽĨ�238U and 232dŚ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ĚĞǀĞůŽƉĞĚ�ƌĞŐŝŽŶĂů�>ĂŶĞͲĐŽŶƐŝƐƚĞŶƚ�ĚŝƐƉĞƌƐŝǀĞ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�
ĐŽƵƉůĞƐ�Ăůů�ƚŚĞ�ŽďƐĞƌǀĞĚ�ĐŽůůĞĐƟǀĞ�ůĞǀĞůƐ�ŽĨ�ĮǀĞ�ƌŽƚĂƟŽŶĂů�ďĂŶĚƐ͕�ŝŶĐůƵĚŝŶŐ�Ă�ŶĞŐĂƟǀĞ�ƉĂƌŝƚǇ�ŽŶĞ͕�ǁŝƚŚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ�ƵƉ�
to about 1 MeV.
/ƚ Ɛ͛�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ŵĞŶƟŽŶ͕�ƚŚĂƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĂĚũƵƐƚĞĚ�ƉĂƌĂŵĞƚĞƌƐ�ǁĂƐ�ƚŚĞ�ƐĂŵĞ�ĂƐ�ŝŶ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ĂǆŝĂů�ƌŝŐŝĚ�ƌŽƚĂƚŽƌ�ĐŽƵƉůĞĚ�
ĐŚĂŶŶĞůƐ�ĐĂůĐƵůĂƟŽŶƐ͕�ƐŝŶĐĞ�ƚŚĞ�ĂĚĚŝƟŽŶĂů�͞ĞīĞĐƟǀĞ͟�ĚĞĨŽƌŵĂƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ďƵŝůƚ�ŽǀĞƌ�ƌŝŐŝĚ�ƌŽƚĂƚŽƌ�;ĞƋƵŝůŝďƌŝƵŵͿ�ĂǆŝĂů�ĚĞ-
ĨŽƌŵĂƟŽŶƐ�ƵƐŝŶŐ�ĂƉƉƌŽƉƌŝĂƚĞ�ƐŽŌ�ƌŽƚĂƚŽƌ�ŶƵĐůĞĂƌ�,ĂŵŝůƚŽŶ�ƉĂƌĂŵĞƚĞƌƐ͕�ǁŚŝĐŚ� ŝŶ� ƚƵƌŶ�ŚĂĚ�ďĞĞŶ�ĂĚũƵƐƚĞĚ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽůůĞĐƟǀĞ�ůĞǀĞůƐ�ƐĐŚĞŵĞ͘�

΀ϭ΁�:͘�YƵĞƐĂĚĂ͕�Z͘��ĂƉŽƚĞ͕��͘^ŽƵŬŚŽǀŝƚƐŬŝŝ�ĂŶĚ�^͘��ŚŝďĂ͕���>ĂŶĞ�ĐŽŶƐŝƐƚĞŶƚ�KƉƟĐĂů�WŽƚĞŶƟĂů�ĨŽƌ�EƵĐůĞŽŶ�^ĐĂƩĞƌŝŶŐ�ŽŶ��ĐƟŶŝĚĞ�EƵĐůĞŝ�ǁŝƚŚ�
�ǆƚĞŶĚĞĚ��ŽƵƉůŝŶŐ͕�ϱth�/ŶƚĞƌŶĂƟŽŶĂů�tŽƌŬƐŚŽƉ�ŽŶ��ŽŵƉŽƵŶĚͲEƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ�ĂŶĚ�ZĞůĂƚĞĚ�dŽƉŝĐƐ͕�dŽŬǇŽ͕�:ĂƉĂŶ͘�KĐƚŽďĞƌ�ϭϵͲϮϯ͕�ϮϬϭϱ�͖�΀Ϯ΁�
d͘ �dĂŵƵƌĂ͕�ZĞǀ͘ �DŽĚ͘�WŚǇƐ͘�ϯϳ͕�Ɖ͘�ϲϳϵͲϳϬϴ�;ϭϵϲϱͿ͖�΀ϯ΁�zƵ͘s͘ �WŽƌŽĚǌŝŶƐŬŝŝ͕��͘^Ś͘�^ƵŬŚŽǀŝƚƐŬŝŝ͕�^ŽǀŝĞƚ�:ŽƵƌŶĂů�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�;�ŶŐůŝƐŚ�dƌĂŶƐůĂ-
ƟŽŶͿ͕�ǀ͘ �ϱϯ;ϭͿ͕�Ɖ͘�ϰϭͲϰϰ͕�ϭϵϵϭ

S161 Nuclear data evaluation by microscopic optical potential 
Minato F. 1, Iwamoto O. 1, Minomo K. 2, Ogata K., Iwamoto N. 1, Kunieda S. 1 
ϭ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶ͖�Ϯ�KƐĂŬĂ�hŶŝǀ͘ ͕�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ

WŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ŝƐ�ŬŶŽǁŶ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐĐĂƩĞƌŝŶŐ�ƉƌŽĐĞƐƐ�ǁĞůů͘�dŚĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�
ƉŽƚĞŶƟĂů�ŝƐ�ƚŚĂƚ�ŝƚ�ĐĂŶ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ƚŽƚĂů�ĂŶĚ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ŶƵĐůĞŝ͕�ĂŶĚ�ƚŚĞ�ĂŶĂůǇǌŝŶŐ�ƉŽǁĞƌ�ƐƵĐĐĞƐƐĨƵůůǇ�
ǁŝƚŚŽƵƚ�ĐŽŶƐŝĚĞƌŝŶŐ�ĐŽŵƉůŝĐĂƚĞĚ�ƉƌŽĐĞƐƐ�ŝŶƐŝĚĞ�ƚĂƌŐĞƚ�ŶƵĐůĞŝ͘�dŚĞƌĞĨŽƌĞ͕�ŝƚ�ŝƐ�ĂƉƉůŝĞĚ�ǁŝĚĞůǇ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ŽĨ�
ŵĞĚŝƵŵ�ƚŽ�ŚĞĂǀǇ�ŶƵĐůĞŝ͘�DĂŶǇ�ŬŝŶĚƐ�ŽĨ�ƚŚĞ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ƉĂƌĂŵĞƚĞƌŝǌĞĚ�ďŽƚŚ�ŝŶ�ůŽĐĂů�ĂŶĚ�ŐůŽďĂů�ĨŽƌŵƐ�ŚĂǀĞ�ďĞĞŶ�ƐƚƵĚŝĞĚ�
so far. 
,ŽǁĞǀĞƌ͕ �ƚŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ƚŚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŽƉƟĐĂů�ƉŽƚĞŶƟĂůƐ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ƐŽ�ĂƐ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶ-
ƚĂů�ĚĂƚĂ͕�ƐŽ�ƚŚĂƚ�ƵƐĞ�ŽĨ�ŝƚ�ĨŽƌ�ƵŶŵĞĂƐƵƌĞĚ�ŶƵĐůĞŝ�ƐƵĐŚ�ĂƐ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ�ŝŶĐůƵĚŝŶŐ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĂŶĚ�ƌͲƉƌŽĐĞƐƐ�ŶƵĐůĞŝ�ŝƐ�
ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�ƌĞůŝĂďůĞ͘�ZĞĐĞŶƚůǇ͕ �Ă�ŶĞǁ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ĞīĞĐƟǀĞ�ƌĞĂĐƟŽŶ�ƚŚĞŽƌǇ�;D�ZdͿ�ǁĂƐ�
ƉƌŽƉŽƐĞĚ�΀ϭ΁͘�/ƚ�ŚĂƐ�ďĞĞŶ�ƐŚŽǁŶ�ƚŚĂƚ�ŝƚ�ĐĂŶ�ƌĞƉƌŽĚƵĐĞ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�ůŝŐŚƚ�ƚŽ�ŚĞĂǀǇ�ŶƵĐůĞŝ�ƐƵĐĐĞƐƐĨƵůůǇ�ŝĨ�
ƚŚĞ�ĚĞŶƐŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶ�ŝƐ�ĐŽƌƌĞĐƚůǇ�ŐŝǀĞŶ͘�^ŝŶĐĞ�ƚŚĞ�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�D�Zd�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�EE�ĞīĞĐƟǀĞ�ŝŶƚĞƌĂĐƟŽŶ�;ŐͲŵĂƚƌŝǆͿ͕�ŶŽ�
ƉĂƌĂŵĞƚĞƌŝǌĂƟŽŶƐ�ŝŶ�ƚŚĞ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ĂƌĞ�ŶĞĞĚĞĚ͘�dŚĞƌĞĨŽƌĞ͕�ŝƚ�ŝƐ�ĂůƐŽ�ĐĂƉĂďůĞ�ŽĨ�ĐĂůĐƵůĂƟŶŐ�ŶƵĐůĞŝ�ǁŚŽƐĞ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ŝƐŶ͛ƚ�ŵĞĂƐƵƌĞĚ͘�
tĞ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ƚŚĞ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂůƐ�ŽĨ�D�Zd�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƐŝŵƵůĂƟŽŶ�ĐŽĚĞ���KE��΀Ϯ΁�ƌĞĐĞŶƚůǇ�ĂŶĚ�ƐƚĂƌƚ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƐĞǀĞƌĂů�ŶƵĐůĞŝ͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ƉƌĞƐĞŶƚ�ĂŶĚ�ĚŝƐĐƵƐƐ�ĚŝīĞƌĞŶĐĞ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĞǀĂůƵĂƚĞĚ�ďǇ�D�Zd Ɛ͛�ŽƉƟĐĂů�
ƉŽƚĞŶƟĂůƐ�ĂŶĚ�ĐŽŶǀĞŶƟŽŶĂů�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŽŶĞƐ͘

�ĐŬŶŽǁůĞĚŐŵĞŶƚ͗�dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ĨƵŶĚĞĚ�ďǇ�/ŵW��d�WƌŽŐƌĂŵ�ŽĨ��ŽƵŶĐŝů�ĨŽƌ�^ĐŝĞŶĐĞ͕�dĞĐŚŶŽůŽŐǇ�ĂŶĚ�/ŶŶŽǀĂƟŽŶ�;�ĂďŝŶĞƚ�KĸĐĞ͕�'ŽǀĞƌŶŵĞŶƚ�ŽĨ�:ĂƉĂŶͿ
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S162 Non-local microscopic potentials for calculation of scattering observables of nucleons 
on deformed nuclei 
EĂƐƌŝ��͕͘��ƵƉƵŝƐ�D͕͘��ůĂŶĐŚŽŶ�'͘ 
CEA DAM, Arpajon, France

ZĞĐĞŶƚ�ĚĞǀĞůŽƉŵĞŶƚƐ� ŝŶ�ǀĂƌŝŽƵƐ�ĂƌĞĂƐ� ůŝŬĞ�ϰƚŚ�ŐĞŶĞƌĂƟŽŶ�ƌĞĂĐƚŽƌƐ͕�ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ͕�ŶĞƵƚƌŽŶͲƚŚĞƌĂƉǇ�ĞƚĐ͘�ŚĂǀĞ�ƐƚƌĞƐƐĞĚ�
ƚŚĞ�ŶĞĞĚ�ĨŽƌ�ŵŽƌĞ�ĂĐĐƵƌĂƚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�Ă�ǁŝĚĞƌ�ƌĂŶŐĞ͘���ŐŽŽĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ĂŶĚ�ƉƌĞĚŝĐƟŽŶ�ĐĂƉĂĐŝƚǇ�ŽĨ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ŝƐ�ĐƌƵĐŝĂů�ƚŽ�Ăůů�ŬŝŶĚƐ�ŽĨ�ƌĞĂĐƚŽƌƐ�ďĂƐĞĚ�ŽŶ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�&Žƌ�ĚĞĨŽƌŵĞĚ�ŶƵĐůĞŝ͕�ƚŚĞ�ĚĞƚĞƌ-
ŵŝŶĂƟŽŶ�ŽĨ�ƐƵĐŚ�ŽďƐĞƌǀĂďůĞ�ĨŽƌ�ƚŚĞ�ĞůĂƐƟĐ�ĐŚĂŶŶĞů�ĂŶĚ�ƚŚĞ�ĮƌƐƚƐ͕�ůŽǁ�ĞŶĞƌŐǇ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ƌĞƋƵŝƌĞƐ�ĐŽƵƉůĞĚ�ĐŚĂŶŶĞů�ĐĂůĐƵůĂ-
ƟŽŶƐ͘�>ŽĐĂů͕�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŽƉƟĐĂů�ĂŶĚ�ƚƌĂŶƐŝƟŽŶ�ƉŽƚĞŶƟĂůƐ�ĂƌĞ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ŝŶ�ĐŽƵƉůĞĚ�ĐŚĂŶŶĞů�ĂŶĂůǇƐĞƐ͕�ĂŶĚ�
ĞǆƚƌĂƉŽůĂƟŶŐ�ƚŚĞŵ�ďƌŝŶŐƐ�ĨŽƌƚŚ�ƚŚĞ�ƋƵĞƐƟŽŶ�ŽĨ�ƚŚĞŝƌ�ĂĐĐƵƌĂĐǇ�ŽƵƚƐŝĚĞ�ŽĨ�ƚŚĞŝƌ�ĮƫŶŐ�ƌĂŶŐĞ͘�DŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĐŚĞƐ�ĂƌĞ�ďĞŝŶŐ�
ĚĞǀĞůŽƉƉĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ƉƌĞĚŝĐƟŽŶ�ƉŽǁĞƌ�ĂŶĚ�ƐŽůǀĞ�ƚŚĞ�ĞǆƚƌĂƉŽůĂƟŽŶ�ŝƐƐƵĞ΀ϭ΁͘�WŽƚĞŶƟĂůƐ�ŽďƚĂŝŶĞĚ�ŵŝĐƌŽƐĐŽƉŝĐĂůůǇ�ĂƌĞ�
ŶŽŶůŽĐĂů͕�ĂŶĚ�ƌĞĐĞŶƚ�ƐƚƵĚŝĞƐ�΀Ϯ͕ϯ͕ϰ΁�ŚĂǀĞ�ĞŵƉŚĂƐŝǌĞĚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚƌĞĂƟŶŐ�ĞǆƉůŝĐŝƚĞůǇ�ƚŚŝƐ�ŶŽŶůŽĐĂůŝƚǇ͘
KƵƌ�ƐƚƵĚǇ�ĂŝŵƐ�Ăƚ�ĚĞǀĞůŽƉƉŝŶŐ�Ă�ĐŽĚĞ�ƚŚĂƚ�ĐĂŶ�ƐŽůǀĞ�ĐŽƵƉůĞĚ�ĐŚĂŶŶĞů�ĞƋƵĂƟŽŶƐ�ǁŝƚŚ�ŶŽŶůŽĐĂů�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂůƐ͕�
ǁŚŝůĞ�ƚƌĞĂƟŶŐ�ĞǆƉůŝĐŝƚĞůǇ�ƚŚĞ�ŶŽŶůŽĐĂůŝƚǇ͘�tĞ�ůĞĂĚ�ŽƵƌ�ƐƚƵĚǇ�ŽŶ�208Wď͕�ǁŝƚŚ�ƉŽƚĞŶƟĂůƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�DĞůďŽƵƌŶĞ�'ͲŵĂƚƌŝǆ�ĂŶĚ�
ŐƌŽƵŶĚ�ƐƚĂƚĞ�ĂŶĚ�ƚƌĂŶƐŝƟŽŶ�ĚĞŶƐŝƟĞƐ�ƐƚĞŵŵŝŶŐ�ĨƌŽŵ�ƚŚĞ�ZĂŶĚŽŵ�WŚĂƐĞ��ƉƉƌŽǆŝŵĂƟŽŶ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŵŽĚĞů͕�ĐŽŶƐŝĚĞƌŝŶŐ�
ƚŚĞ�ĐŽƵƉůŝŶŐƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ĞůĂƐƟĐ�ĐŚĂŶŶĞů�ĂŶĚ�ƚŚĞ�ŝŶĞůĂƐƟĐ�ĐŚĂŶŶĞů�ĨŽƌ�ƚŚĞ�ϯ-�ĞǆĐŝƚĂƟŽŶ͘��ǆƚĞŶƐŝǀĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�ďŽƚŚ�
ĞůĂƐƟĐ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŽĨ�ŶĞƵƚƌŽŶƐ�ŝƐ�ĂǀĂŝůĂďůĞ�ŽŶ�208Wď͕�ĂŶĚ�ǁĞ�ƵƐĞ�ƚŚŝƐ�ƚĂƌŐĞƚ�ƚŽ�ǀĂůŝĚĂƚĞ�ŽƵƌ�ĐŽĚĞ�ĂŶĚ�ŝŶǀĞƐƟŐĂƚĞ�ĞĨ-
fetcs of nonlocality before focusing on deformed nuclei.

΀ϭ΁�'͘��ůĂŶĐŚŽŶ͕�D͘��ƵƉƵŝƐ͕�,͘�&͘ ��ƌĞůůĂŶŽ͕�ĂŶĚ�E͘�sŝŶŚ�DĂƵ͕�WŚǇƐ͘�ZĞǀ͘ ���ϵϭ͕�ϬϭϰϲϭϮ͖�΀Ϯ΁�E͘�<ĞĞůĞǇ�ĂŶĚ�Z͘�^͘�DĂĐŬŝŶƚŽƐŚ͕�WŚǇƐ͘�ZĞǀ͘ ���ϵϬ͕�
ϬϰϰϲϬϮ͖�΀ϯ΁�>͘�:͘�dŝƚƵƐ͕�&͘ �D͘�EƵŶĞƐ͕�ĂŶĚ�'͘�WŽƚĞů͕�WŚǇƐ͘�ZĞǀ͘ ���ϵϯ͕�ϬϭϰϲϬϰ͖�΀ϰ΁��͘�ZŽƐƐ͕�>͘�:͘�dŝƚƵƐ͕�&͘ �D͘�EƵŶĞƐ͕�D͘�,͘�DĂŚǌŽŽŶ͕�t͘�,͘��ŝĐŬŚŽī͕�
and R. J. Charity, Phys. Rev.C 92, 044607
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DŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞůƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĂƌĞ�ŬĞǇ�ŝŶŐƌĞĚŝĞŶƚƐ�ƚŽ�ŽďƚĂŝŶ�ƌĞůŝĂďůĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ŵĂƐƐ�ĂŶĚͬŽƌ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�
ĨŽƌ�ǁŚŝĐŚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ůĂĐŬŝŶŐ͘�dŽ�ĐŽƌƌĞĐƚůǇ�ƉƌĞĚŝĐƚ�ŽďƐĞƌǀĂďůĞƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ŽŶ�ĂĐƟŶŝĚĞƐ͕�ŽŶĞ�ŚĂƐ�ƚŽ�
ĐŽŶƐŝĚĞƌ� ĨŽƵƌ�ƌĞĂĐƟŽŶ�ƉƌŽĐĞƐƐĞƐ͗�ĚŝƌĞĐƚ�ĞůĂƐƟĐ�ĂŶĚ� ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ͕�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĨŽƌŵĂƟŽŶ�ĂŶĚ�ĞǀĂƉŽƌĂƟŽŶ͕�ƉƌĞͲ
ĞƋƵŝůŝďƌŝƵŵ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ĮƐƐŝŽŶ�ĨŽůůŽͲǁĞĚ�ďǇ�ĞǀĂƉŽƌĂƟŽŶ�ĨƌŽŵ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�tĞ�ĨŽĐƵƐ�ŚĞƌĞ�ŽŶ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ĚĞƐĐƌŝƉ-
ƟŽŶ�ŽĨ�ƚŚĞ�ĚŝƌĞĐƚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŵĞĐŚĂŶŝƐŵ͘�tĞ�ĚĞǀĞůŽƉĞĚ�Ă�ŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞů�ďĂƐĞĚ�ŽŶ�ĂŶ�ŝŶͲŵĞĚŝƵŵ�ƚǁŽͲďŽĚǇ�ŝŶƚĞƌ-
ĂĐƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŶƵĐůĞŽŶ�ĂŶĚ�ŽŶĞ�ƚĂƌŐĞƚ Ɛ͛�ŶƵĐůĞŽŶ͕�ĂŶĚ�ŽŶ�ƚŚĞ�ƋƵĂƐŝͲƉĂƌƟĐůĞ�ƌĂŶĚŽŵ�ƉŚĂƐĞ�ĂƉƉƌŽǆŝŵĂƟŽŶ�;YZW�Ϳ�
ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ƚĂƌŐĞƚ�ŐƌŽƵŶĚ�ĂŶĚ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ͘��ůů�ŽŶĞͲƉŚŽŶŽŶ�ĞǆĐŝƚĂƟŽŶƐ�ƉƌĞĚŝĐƚĞĚ�ďǇ�ƚŚĞ�YZW��ŵŽĚĞů͕�ŝŵƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�
ƚŚĞ�'ŽŐŶǇ��ϭ^� ŝŶƚĞƌĂĐƟŽŶ͕�ĂƌĞ� ĐŽŶƐŝĚĞƌĞĚ͘�KƵƌ�ĂƉƉƌŽĂĐŚ�ƉƌŽǀŝĚĞƐ�Ă� ĐŽŶƐŝƐƚĞŶƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĚŝƌĞĐƚ� ŝŶĞůĂƐƟĐ� ƐĐĂƩĞƌŝŶŐ� ƚŽ�
ĚŝƐĐƌĞƚĞ�ƐƚĂƚĞƐ͕�ƚŽ�ŐŝĂŶƚ�ƌĞƐŽŶĂŶĐĞƐ�ĂŶĚ�ƚŽ�ƚŚĞ�ĐŽŶƟŶƵƵŵ͘�KƵƌ�ŵŽĚĞů�ŚĂƐ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ƐŚŽǁĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�
ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ŽŶ�238h�΀ϭ΁͘�tĞ�ƉƌĞƐĞŶƚ�ĨƵƌƚŚĞƌ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�Žī�ďŽƚŚ�ĞǀĞŶ�ĂŶĚ�
ŽĚĚ�ĂĐƟŶŝĚĞƐ�ĨŽƌ�ĞŶĞƌŐŝĞƐ�ďĞůŽǁ�ϮϬ�DĞs͘ �/ŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ĐŽƵƉůŝŶŐ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ƌŽƚĂƟŽŶĂů�ďĂŶĚ�ƚŽ�ƚŚĞ�
ƌŽƚĂƟŽŶĂů�ďĂŶĚ�ďƵŝůƚ�ŽŶ�ĂŶ�ŝŶƚƌŝŶƐŝĐ�ĞǆĐŝͲƚĂƟŽŶ͘�dŚŝƐ�ĐĂůĐƵůĂƟŽŶ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ĞĂĐŚ�ŽŶĞͲƉŚŽŶŽŶ�ĞǆĐŝƚĂƟŽŶ�ƉƌĞĚŝĐƚĞĚ�ďǇ�ƚŚĞ�
YZW��ŵŽĚĞů�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĚŝƌĞĐƚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�/Ŷ�ƚŚŝƐ�ĐĂůĐƵůĂƟŽŶ͕�ǁĞ�ĂĐĐŽƵŶƚ�ĨŽƌ�ƚŚĞ�
ƌĞĂƌƌĂŶŐĞŵĞŶƚ�ĐŽƌƌĞĐƟŽŶ�ƚŚĂƚ�ĂƌŝƐĞƐ�ĨƌŽŵ�ƚŚĞ�ĚĞŶƐŝƚǇͲĚĞƉĞŶĚĞŶƚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞīĞĐƟǀĞ�ƚǁŽͲďŽĚǇ�ŝŶƚĞƌĂĐƟŽŶ�ƵƐĞĚ�ŝŶ�ƚŚĞ�:>D�
ĨŽůĚŝŶŐ�ŵŽĚĞů�ĂŶĚ�ƚŚĂƚ�ĐĂŶŶŽƚ�ďĞ�ŶĞŐůĞĐƚĞĚ�Ăƚ�ƚŚĞƐĞ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�΀Ϯ΁͘�tĞ�ǁŝůů�ĮƌƐƚ�ĚĞƉŝĐƚ�ŽƵƌ�ŵŽĚĞů Ɛ͛�ƉƌĞĚŝĐƟŽŶƐ�ĐŽŶƐŝĚĞƌ-
ŝŶŐ�ŝŶĐůƵƐŝǀĞ�;Ŷ͕ǆŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƐ�ǁĞůů�ĂƐ�;Ŷ͕Ŷ͛Ϳ͕�;Ŷ͕Ŷ͛ɶͿ�ĂŶĚ�;Ŷ͕ϮŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�Ŷн238h͕�Ŷн232dŚ�ĂŶĚ�Ŷн239Pu. We will then 
ĚĞƚĂŝůĞĚ�ŚŽǁ�ŽƵƌ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĚĞĚƵĐĞ�;Ŷ͕ϮŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�;Ŷ͕ϮŶɶͿ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ƉƌĞƐĞŶƚ�
preliminary results of this study.
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ĐĞĞĚŝŶŐ�ŽĨ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ǁŽƌŬƐŚŽƉ�ŽŶ��ŽŵƉŽƵŶĚ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ�ĂŶĚ�ZĞůĂƚĞĚ�dŽƉŝĐƐ͕�dŽŬǇŽ͕�KĐƚŽďĞƌ�ϮϬϭϱ͕�ƚŽ�ďĞ�ƉƵďůŝƐŚĞĚ�ŝŶ�ϮϬϭϲ͘
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ŶŽƚ�ďĞ�ŵĞĂƐƵƌĞĚ�ĚŝƌĞĐƚůǇ͘�^ĞǀĞƌĂů�ŝŶĚŝƌĞĐƚ�ŵĞƚŚŽĚƐ�ŚĂǀĞ�ƌĞĐĞŶƚůǇ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ĨŽƌ�ƵŶƐƚĂďůĞ�ŝƐŽƚŽƉĞƐ͘��dŚĞƐĞ�ŵĞƚŚŽĚƐ�Ăŝŵ�Ăƚ�ĐŽŶƐƚƌĂŝŶŝŶŐ�ƐƚĂƟƐƟĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�
ĨƌŽŵ�ƚŚĞ�ĚĞĐĂǇ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ƌĞůĞǀĂŶƚ�ƚŽ�ƚŚĞ�ĚĞƐŝƌĞĚ�ƌĞĂĐƟŽŶ͘���ĂĐŚ�ŵĞƚŚŽĚ�ƉƌŽĚƵĐĞƐ�ƚŚŝƐ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�
ŝŶ�Ă�ĚŝīĞƌĞŶƚ�ŵĂŶŶĞƌ�;ǀŝĂ�Ă�ůŝŐŚƚͲŝŽŶ�ƌĞĂĐƟŽŶ͕�Ă�ƉŚŽƚŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ͕�Žƌ�ďĞƚĂ�ĚĞĐĂǇͿ�ĂŶĚ�ƌĞƋƵŝƌĞƐ�ĂĚĚŝƟŽŶĂů�ŝŶŐƌĞĚŝĞŶƚƐ�
ƚŽ�ǇŝĞůĚ�ƚŚĞ�ƐŽƵŐŚƚͲĂŌĞƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘��dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ĨŽĐƵƐĞƐ�ŽŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ĚĞƚĞƌŵŝŶŝŶŐ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�
ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶĚ�ƚƌĂŶƐĨĞƌ�ĞǆƉĞƌŝŵĞŶƚƐ͘��^ƉĞĐŝĮĐĂůůǇ͕ �ƚŚĞŽƌĞƟĐĂů�ĚĞƐĐƌŝƉƟŽŶƐ�ŽĨ�ƚŚĞ�;Ɖ͕ĚͿ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶ�ŚĂǀĞ�ďĞĞŶ�
ĚĞǀĞůŽƉĞĚ�ƚŽ�ĐŽŵƉůĞŵĞŶƚ�ƌĞĐĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚŚĞ��ƌͲz�ƌĞŐŝŽŶ͘�dŚĞ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�ŽďƚĂŝŶŝŶŐ�ĐŽŶƐƚƌĂŝŶƚƐ�ĨŽƌ�ƵŶŬŶŽǁŶ�ĐĂƉ-
ƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝƐ�ŝůůƵƐƚƌĂƚĞĚ͘�dŚĞ�ŵĂŝŶ�ĂĚǀĂŶƚĂŐĞƐ�ĂŶĚ�ĐŚĂůůĞŶŐĞƐ�ŽĨ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚŽƐĞ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�
ĂůƚĞƌŶĂƟǀĞƐ͘

R165 State density formalism of the Iwamoto-Harada model: a suitable tool to treat  cluster 
emission from heavy-ion collisions with account for spin variables 
�ĢƚĄŬ��͘�ϭ͕��ƐĞŚ�:͘�Ϯ 
ϭ��ĞƉƚ͘�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�/ŶƐƚ͘�ŽĨ�WŚǇƐŝĐƐ�^�^͕��ƌĂƟƐůĂǀĂ͕�^ůŽǀĂŬŝĂ͖�Ϯ�Dd���dKD</͕��ĞďƌĞĐĞŶ͕�,ƵŶŐĂƌǇ

dŚĞ�/ǁĂŵŽƚŽͲ,ĂƌĂĚĂ;Ͳ�ŝƐƉůŝŶŐŚŽīͿ�ŵŽĚĞů�΀ϭͲϯ΁�ďĞĐĂŵĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ĂŶ�ƵŶŝǀĞƌƐĂů�ƌĞĐŝƉĞ�ƚŽ�ŚĂŶĚůĞ�ƐƚĂƟƐƟĐĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�
Ăƚ�ůŽǁ�ĞŶĞƌŐŝĞƐ�ǁŝƚŚ�ĐůƵƐƚĞƌ�ĞŵŝƐƐŝŽŶ͘�/ƚƐ�ůĞǀĞůͲĚĞŶƐŝƚǇ�;ƐƚĂƚĞͲĚĞŶƐŝƚǇ�ŝŶ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ǀĂƌŝĂďůĞƐͿ�ĨŽƌŵƵůĂƟŽŶ�
΀Ϯ΁�ŝƐ�ŽƉĞŶ�ƚŽ�ŐĞŶĞƌĂůŝǌĂƟŽŶ�ƚŽ�ŽƚŚĞƌ�ƚǇƉĞƐ�ŽĨ�ĞũĞĐƟůĞƐ�΀ϰ΁�ĂŶĚ�ʹ�ƵƐŝŶŐ�ƚŚĞ�ŐĞŶĞƌĂů�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�KďůŽǎŝŶƐŬǉ�Ğƚ�Ăů͘�΀ϱ΁�ʹ�ĂůƐŽ�ĨŽƌ�
ŝŶĐůƵƐŝŽŶ�ŽĨ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ǀĂƌŝĂďůĞƐ͘�dŚŝƐ�ǁĂƐ�ĚŽŶĞ�ƐŽŽŶ�ĨŽƌ�ɶ Ɛ͛�ĂŶĚ�ŶƵĐůĞŽŶƐ�΀ϲ΁͕�ďƵƚ�ƚŚĞ�ĐůƵƐƚĞƌ�ĞŵŝƐƐŝŽŶ�ŚĂĚ�ƚŽ�ǁĂŝƚ�ĨŽƌ�
ĂŶŽƚŚĞƌ��ƚǁŽ�ĚĞĐĂĚĞƐ͕�ĂŶĚ�ĞǀĞŶ�ƚŚĂƚ�ǁĂƐ�ŽŶůǇ�ĨŽƌ�ŶƵĐůĞŽŶͲ�ĂŶĚ�ɲͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚŽƵƚ�ƐƉŝŶ�ǀĂƌŝĂďůĞƐ�΀ϳ΁͘

DŽĚŝĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆĐŝƚŽŶ�ŵŽĚĞů�ƚŽ�ƌĞĂĐƟŽŶƐ�ŝŶĚƵĐĞĚ�ďǇ�ŚĞĂǀǇ�ŝŽŶƐ�ŵĞĂŶƐ�ƚŽ�ƐƚĂƌƚ�ǁŝƚŚ�ĐŽƌƌĞĐƚ�ŝŶŝƟĂů�ĞǆĐŝƚŽŶ�ĐŽŶĮŐƵƌĂƟŽŶ͘�dŽ�
ƚŚŝƐ�Ăŝŵ͕�ǁĞ�ƵƐĞ�ƚŚĞ�ĂƉƉƌŽĂĐŚ�ŽĨ��ŝŶĚƌŽ�Ğƚ�Ăů͘�΀ϴ΁͘�dŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ĐůƵƐƚĞƌƐ�ŚĂƐ�ďĞĞŶ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ŚĞĂǀǇ�ŝŽŶƐ͕�ĨŽƌ�ƚŚĞ�ŝŶŝƟĂů�
ƐƚĂŐĞ�ǇĞƚ�ǁŝƚŚŽƵƚ�ƐƉŝŶ�ǀĂƌŝĂďůĞƐ�΀ϵ΁͘�
ZĞĐĞŶƚ�ƉƌŽŐƌĞƐƐ�ŝŶ�ƚŚĞŽƌǇ�ŽĨ�ƐƵƉĞƌͲ�ĂŶĚ�ŚǇƉĞƌĚĞĨŽƌŵĞĚ�ŶƵĐůĞŝ�;ƐĞĞ͕�Ğ͘Ő͘�΀ϭϬ΁Ϳ��ŝŶĚŝĐĂƚĞĚ�ĂƐ�Ă�ƉŽƐƐŝďůǇ�ĨĞĂƐŝďůĞ�ǁĂǇ�ƚŽ�ƵƐĞ�ƚŚĞ�
ŚĞĂǀǇ�ŝŽŶ�ƌĞĂĐƟŽŶƐ�ƚŽ�ƉŽƉƵůĂƚĞ�ŶƵĐůĞŝ�ǁŝƚŚ�ƚĞŶĚĞŶĐǇ�ƚŽ�ĞǆƚƌĞŵĞůǇ�ŚŝŐŚ�ĚĞĨŽƌŵĂƟŽŶƐ͕�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ŝƚ�ƌĂŝƐĞĚ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ŝŶ�
ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŝŶǀŽůǀĞĚ�ƌĞĂĐƟŽŶƐ͘��ĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐ͕�ŚŽǁĞǀĞƌ͕ �ŶĞĞĚƐ�ƚŽ�ŚĂǀĞ�Ăůů�ƚŚƌĞĞ�ĐŽŵƉŽŶĞŶƚƐ͗�ŝͿ�
ŚĞĂǀǇͲŝŽŶ�ĐŽůůŝƐŝŽŶƐ�;Ăƚ�ŶŽƚ�ƚŽŽ�ŚŝŐŚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇͿ͕�ŝŝͿ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ǀĂƌŝĂďůĞƐ͕�ĂŶĚ�ŝŝŝͿ�ĐůƵƐƚĞƌŝǌĂƟŽŶ�ƉƌŽĐĞƐƐ͘�dŚĞ�ŝŶ-
ĐůƵƐŝŽŶ�ŽĨ�ƐƉŝŶ�ǀĂƌŝĂďůĞƐ�ĨŽƌ�ƌĞĂĐƟŽŶƐ�ŽĨ�ĐŽůůŝĚŝŶŐ�ŚĞĂǀǇ�ŝŽŶ�;ƵƐŝŶŐ�ƚŚĞ�ŝĚĞĂ�ŽĨ�:͘:͘�'ƌŝĸŶ�΀ϭϭ΁Ϳ�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�΀ϭϮ΁͘��
We present here some results of our approach.

ZĞĨĞƌĞŶĐĞƐ͗�ϭ͘��͘�/ǁĂŵŽƚŽ͕�<͘�,ĂƌĂĚĂ͗�WŚǇƐ͘�ZĞǀ͘ ��Ϯϲ�;ϭϵϴϮͿ͕�ϭϴϮϭ͖�Ϯ͘�:͘��ŽďĞƓ͕��͘��ĢƚĄŬ͗�ŝŶ�/Ŷƚ͘��ŽŶĨ͘ �ZĞĂĐƟŽŶ�DŽĚĞůƐ�͚ϳϳ͘���Ě͘�>͘W͘ ��ƐĞƌ-
ŶĂŝ�;�ƵĚĂƉĞƐƚ�ϭϵϳϳͿ͕�Ɖ͘�ϭϵϱ͖�ϯ͘�:͘��ŝƐƉůŝŶŐŚŽī͗�WŚǇƐ͘�ZĞǀ͘ ��ϱϬ�;ϭϵϵϰͿ͕�ϭϲϭϭ͖�ϰ͘���͘��ĢƚĄŬ͗��/W��ŽŶĨ͘ �WƌŽĐ͘��ϳϲϵ�;ϮϬϬϱͿ͕�ƉĂƌƚ�Ϯ͕�Ɖ͘�ϭϭϲϴ͖�ϱ͘��W͘ �
KďůŽǎŝŶƐŬǉ͗�WŚǇƐ͘�ZĞǀ͘ ��ϯϱ�;ϭϵϴϳͿ͕�ϰϭϳ͖��W͘ �KďůŽǎŝŶƐŬǉ͕ �D͘�͘��ŚĂĚǁŝĐŬ͗�ŝďŝĚ͘�;ϭϵϵϬͿ͕�ϭϲϱϮ͖�ϲ͘��͘��ĢƚĄŬ͕�W͘ �KďůŽǎŝŶƐŬǉ͗�ZĞƉŽƌƚ�/E��;^><ͿͲϬϬϭ�
;/����sŝĞŶŶĂ�ϭϵϵϯͿ͖�ϳ͘��͘��ĢƚĄŬ͗�EƵĐů͘��ĂƚĂ�^ŚĞĞƚƐ�ϭϭϴ�;ϮϬϭϰͿ͕�Ϯϴϰ͖��͘��ĢƚĄŬ͗��W:�tĞď��ŽŶĨ͘ �ϲϵ�;ϮϬϭϰͿ͕�ϬϬϬϭϵ͖�ϴ͘�E͘��ŝŶĚƌŽ�Ğƚ�Ăů͗͘�WŚǇƐ͘�
ZĞǀ͘ �>ĞƩƐ͘�ϲϲ�;ϭϵϵϭͿ͕�ϴϲϴ͖�ϵ͘���͘��ĢƚĄŬ͕�:͘��ƐĞŚ͗�ŝŶ�WƌŽĐ͘�ϭϰƚŚ�/Ŷƚ͘��ŽŶĨ͘ �EƵĐů͘�ZĞĂĐƚ͘DĞĐŚĂŶŝƐŵƐ͕�sĂƌĞŶŶĂ�ϮϬϭϱ͘��ĚƐ͘�&͘ ��ĞƌƵƫ�Ğƚ�Ăů͘͘���ZEͲ
WƌŽĐĞĞĚŝŶŐƐͲϮϬϭϱͲϬϬϭ�;'ĞŶĞǀĂ�ϮϬϭϱͿ͕�Ɖ͘�ϮϮϱ͖�ϭϬ͘�:͘��ƐĞŚ�Ğƚ�Ăů͗͘�WŚǇƐ͘�ZĞǀ͘ ��ϳϬ�;ϮϬϬϰͿ͕�Ϭϯϰϯϭϭ͖�ŝďŝĚ͘��ϴϬ�;ϮϬϬϵͿ͕�ϬϯϰϯϮϬ͖�ŝďŝĚ͘��ϴϰ�;ϮϬϭϭͿ͕�
ϬϮϰϯϬϮ͖�:͘��ƐĞŚ�Ğƚ�Ăů͗͘��W:�tĞď��ŽŶĨ͘ �ϯϴ�;ϮϬϭϮͿ͕�ϭϲϬϬϭ͖�ϭϭ͘�:͘:͘�'ƌŝĸŶ͗�ƉƌŝǀĂƚĞ�ĐŽŵŵƵŶŝĐĂƟŽŶ͖�ϭϮ͘���͘��ĢƚĄŬ͗�&ŝǌŝŬĂ��ϭϮ�;ϮϬϬϯͿ͕�ϭϭ
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R166 Role of different nuclear charge radii parameterizations on the thermal equilibrium  
in nuclear reactions 
Sangeeta A. 1, Varinderjit K. 2 
ϭ�^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�DĂƚĞƌŝĂůƐ�^ĐŝĞŶĐĞ͕�dŚĂƉĂƌ�hŶŝǀĞƌƐŝƚǇ͕ �WƵŶũĂď͕�/ŶĚŝĂ͖�Ϯ�W'��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�DĂƚĂ�
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dŚĞ�ĚŝīĞƌĞŶƚ�ƌĞĂĐƟŽŶ�ŽƵƚĐŽŵĞ�ŝŶ�ŵĂƐƐ�ƐǇŵŵĞƚƌŝĐ�ĂŶĚ�ĂƐǇŵŵĞƚƌŝĐ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ƉƌŽǀŝĚĞƐ�ƋƵĂůŝƚĂƟǀĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ƚŚĞ�ĚŝīĞƌĞŶƚ�ƉƌŽĐĞƐƐĞƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ĚǇŶĂŵŝĐƐ�ŝŶǀŽůǀĞĚ�΀ϭ΁͘���ƉŚĞŶŽŵĞŶŽůŽŐŝƐƚ�ƐƚƵĚǇ�ŽĨ�ƚŚĞƐĞ�ƌĞĂĐƟŽŶƐ�ĐĂŶ�ƉƌŽǀŝĚĞ�ƚŚĞ�ŝŶĨŽƌ-
ŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ĞŶĞƌŐǇ�ĚŝƐƐŝƉĂƟŽŶ�ĂŶĚ�ŶƵĐůĞĂƌ�ĞƋƵĂƟŽŶ�ŽĨ�ƐƚĂƚĞ�;E�K^Ϳ�ŽĨ�ĂƐǇŵŵĞƚƌŝĐ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ͘ ��ůƐŽ͕�ƚŚĞ�ƌĞĂĐƟŽŶ�
ĚǇŶĂŵŝĐƐ�ŝƐ�ƐĞŶƐŝƟǀĞ�ƚŽǁĂƌĚƐ�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�ĞīĞĐƚƐ�ǀŝĂ�ĚŝīĞƌĞŶƚ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�ƌĂĚŝŝ�ƉĂƌĂŵĞƚĞƌŝǌĂƟŽŶƐ�΀Ϯ΁͘�dŚĞƐĞ�ĚĞĐůĂƌĞĚ�
ĨĂĐƚƐ�ŚĂǀĞ�ŵŽƟǀĂƚĞĚ�ƵƐ�ƚŽ�ĞŵƉŚĂƐŝǌĞ�ƚŚĞ�ƌŽůĞ�ŽĨ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�ƌĂĚŝŝ�ƉĂƌĂŵĞƚĞƌŝǌĂƟŽŶƐ�ŽŶ�ƚŚĞ�ƚŚĞƌŵĂůŝǌĂƟŽŶ�ďǇ�ƐƚƵĚǇŝŶŐ�ƚŚĞ�
ĂǀĞƌĂŐĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ĂǀĞƌĂŐĞ�ĚĞŶƐŝƚǇ�ĂĐŚŝĞǀĞĚ�ŝŶ�ŚŝŐŚůǇ�ŝŶƚĞƌĂĐƟŶŐ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ�ĨŽƌ�ŵĂƐƐ�ƐǇŵŵĞƚƌŝĐ�ĂŶĚ�ĂƐǇŵŵĞƚƌŝĐ�
ƌĞĂĐƟŽŶƐ͘�dŚĞ�ƐŝŵƵůĂƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĨŽƌ�ƚŚĞ�ƌĞĂĐƟŽŶƐ�ŽĨ��  and      

�ŽǀĞƌ�ƚŚĞ�ĞŶƟƌĞ�ĐŽůůŝƐŝŽŶ�ŐĞŽŵĞƚƌǇ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ��ŝƐŽƐƉŝŶͲĚĞƉĞŶĚĞŶƚ�ƋƵĂŶƚƵŵ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�
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/ŶŝƟĂů�ŝŶǀĞƐƟŐĂƟŽŶƐ�ŽŶ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŚĂǀĞ�ƌĞĐĞŶƚůǇ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�>/�KZE��ĨĂĐŝůŝƚǇ�
Ăƚ�ƚŚĞ�/WE�KƌƐĂǇ�Ă�ŶĞǁ�ĂŶĚ�ƵŶŝƋƵĞ�ƚǇƉĞ�ŽĨ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ǁŚŝĐŚ�ĞǆƉůŽŝƚƐ�ƚŚĞ�Ɖ;7>ŝ͕ŶͿ�ƌĞĂĐƟŽŶ�ƚŽ�ƉƌŽĚƵĐĞ�ŶĂƚƵƌĂůůǇ�ĐŽůůŝŵĂƚĞĚ͕�
intense beams of fast neutrons. We report on recent results with LICORNE to measure both prompt gamma ray and prompt 
ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�238U and Ϯϯϱh�Ăƚ�ĚŝīĞƌĞŶƚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͘�dŚĞ�ƌĞĐĞŶƚ�ĞǆƚĞŶƐŝŽŶ�
of the LICORNE energy range from 4MeV to 7 MeV by using the p(11�͕ŶͿ�ŝŶǀĞƌƐĞ�ƌĞĂĐƟŽŶ�ǁŝůů�ĂůƐŽ�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�
ĐŽƵƉůŝŶŐ�ǁŝƚŚ�ƚŚĞ�DŝŶŝďĂůů�ŚŝŐŚ�ĞĸĐŝĞŶĐǇ�'Ğ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ŝŶĚŝǀŝĚƵĂů�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƚŽ�
ŽďƚĂŝŶ�ƉŽƐƚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ǇŝĞůĚ�ŝŶĨŽƌŵĂƟŽŶ͘

R169 Prompt fission gamma ray emission from the (d,p)-induced fission of 233U 
ZŽƐĞ�^:͘�ϭ͕�dǀĞƚĞŶ�'͘�ϭ͕��ĞŝƐĞƌ�&͘ �ϭ͕�KďĞƌƐƚĞĚƚ�^͘�Ϯ͕�KďĞƌƐƚĞĚƚ��͘�ϯ͕�tŝůƐŽŶ�:͘�ϰ͕�^ŝĞŵ�^͘�ϭ͕��ĞƌŶƐƚĞŝŶ�>͘�ϱ͕��ůĞƵĞů��͘�
ϲ͕�'ƵƩŽƌŵƐĞŶ�D͘�ϭ͕�>ĂƌƐĞŶ���͕͘�'ƂƌŐĞŶ��͘�ϭ͕�Ğƚ͘Ăů 
1 University of Oslo, department of physics, Oslo, Norway; 2 Joint Research Centre (JRC) - European 
�ŽŵŵŝƐƐŝŽŶ Ɛ͛�^ĐŝĞŶĐĞ�^ĞƌǀŝĐĞ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϯ��ŚĂůŵĞƌƐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �
&ƵŶĚĂŵĞŶƚĂů�&ǇƐŝŬ͕�'ƂƚĞďŽƌŐ͕�^ǁĞĚĞŶ͖�ϰ�/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ�Ě͛KƌƐĂǇ͕ �KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�ϱ�hŶŝǀĞƌƐŝƚǇ�
ŽĨ��ĂůŝĨŽƌŶŝĂ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ĞƌŬĞůĞǇ͕ �h^�͖�ϲ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �
Livermore, USA

WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ŝŶ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�Ăƚ�ƚŚĞ�KƐůŽ��ǇĐůŽƚƌŽŶ�>ĂďŽƌĂƚŽƌǇ�;K�>Ϳ͕�ƵƐŝŶŐ�Ă�ϭϮ͘ϱ�
DĞs�ĚĞƵƚĞƌŽŶ�ďĞĂŵ�ŽŶ�Ă�Ϯϯϯh�ƚĂƌŐĞƚ͘��ŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ĞũĞĐƟůĞƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ǁŝƚŚ�ƚŚĞ�^ŝZŝ�ƉĂƌƟĐůĞ�ƚĞůĞƐĐŽƉĞ͕�ŝŶ�ĐŽŝŶĐŝĚĞŶĐĞ�
ǁŝƚŚ�ɶͲƌĂĚŝĂƟŽŶ�ŝŶ�ƚŚĞ����dh^�ɶͲĚĞƚĞĐƚŽƌ�ƐǇƐƚĞŵ͕��ĂŶĚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ǁŝƚŚ�ƚŚĞ�E/&&�WW��ͲĚĞƚĞĐƚŽƌƐ͘�����dh^�
ĐŽŶƐŝƐƚƐ�ŽĨ�Ϯϴ�ϱ͟ϱ͟�EĂ/;důͿ�ĐƌǇƐƚĂůƐ͕��ŵŽƵŶƚĞĚ�ŽŶ�Ă�ƐƉŚĞƌŝĐĂů�ĨƌĂŵĞ͖��ǁŝƚŚ�Ă�ƚŽƚĂů�ĞĸĐŝĞŶĐǇ�ŽĨ�ϭϱй͘
dŚĞ�;Ě͕ƉĨͿ�ƌĞĂĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ĂƐ�Ă�͞ƐƵƌƌŽŐĂƚĞ͟�ƌĞĂĐƟŽŶ�ĨŽƌ�ƚŚĞ�;Ŷ͕ĨͿ�ƌĞĂĐƟŽŶ͕�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�
ŐĂŵŵĂ�ƌĂǇ�ƐƉĞĐƚƌĂ͕�ĂŶĚ�ƚŚĞ�ɶ�ŵƵůƟƉůŝĐŝƚǇ�ŚĂǀĞ�ďĞĞŶ�ƐƚƵĚŝĞĚ͘��ŽƚŚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŚĂǀĞ�ďĞĞŶ�ĞǆƚƌĂĐƚĞĚ�ĂƐ�ĨƵŶĐƟŽŶƐ�ŽĨ�ĞǆĐŝƚĂƟŽŶ�
ĞŶĞƌŐǇ͕ �ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ϱͲϭϬ�DĞs͕�ŝŶ�ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞƵƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�Ă�ƐŝŵŝůĂƌ�ĞǆƉĞƌŝŵĞŶƚ�ĨƌŽŵ�ƚŚĞ�K�>�
on the 239Pu isotope.
/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ƐĞƚƵƉ�ĞŶĂďůĞƐ�ƵƐ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂŶĚ�ƚŚĞ�ŐĂŵŵĂ�ƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ͕�ĂŶĚ�ƚŚĞƐĞ�ƉƌŽƉĞƌƟĞƐ�
ŚĂǀĞ�ďĞĞŶ�ĞǆƚƌĂĐƚĞĚ�ĨŽƌ�ƚŚĞ�Ϯϯϰh�ŝƐŽƚŽƉĞ͕�ĨƌŽŵ�ƚŚĞ�ƐĂŵĞ�ĞǆƉĞƌŝŵĞŶƚ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ǁŝůů�ĂůƐŽ�ďĞ�ƉƌĞƐĞŶƚĞĚ͘
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R170 Correlations in prompt neutrons and gamma-rays from Cf-252 spontaneous fission
DĂƌĐĂƚŚ�D:͕͘�^ŚŝŶ�d,͕͘��ŝ�&ƵůǀŝŽ��͕͘��ůĂƌŬĞ�^�͕͘�WŽǌǌŝ�^�͘ 
University of Michigan, Department of Nuclear Engineering and Radiological Sciences, Ann Arbor, Michigan, 
USA

EĞǁ�ĞǀĞŶƚͲďǇͲĞǀĞŶƚ�ĮƐƐŝŽŶ�ŵŽĚĞůƐ�ŚĂǀĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇƐ�ƚŚĂƚ�ĂƌĞ�ĐŽƌƌĞůĂƚĞĚ�ŝŶ�ƟŵĞ͕�ĞŶĞƌŐǇ͕ �ĂŶĚ�ŵƵůƟƉůŝĐŝƚǇ͕ �
ŚŽǁĞǀĞƌ�ƚŚĞƌĞ�ŝƐ�ůŝŵŝƚĞĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞƐĞ�ŵŽĚĞůƐ͘�DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŚŝŐŚͲŽƌĚĞƌ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĂŶĚ�
ŐĂŵŵĂͲƌĂǇ�ĐŽŝŶĐŝĚĞŶĐĞƐ�ŝƐ�ĚŝĸĐƵůƚ�ĂŶĚ�ƚŚĞƌĞ�ŚĂƐ�ƉƌĞǀŝŽƵƐůǇ�ďĞĞŶ�ůŝƩůĞ�ŵŽƟǀĂƟŽŶ�ƚŽ�ŵĞĂƐƵƌĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ďŽƚŚ�ƉĂƌƟĐůĞ�ƚǇƉĞƐ�
ƐŝŵƵůƚĂŶĞŽƵƐůǇ͘�,ŝŐŚͲŽƌĚĞƌ��ĨͲϮϱϮ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĐŽŝŶĐŝĚĞŶĐĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�Ă�ĐǇůŝŶĚƌŝĐĂů�
ĂƌƌĂǇ�ŽĨ�ϮϮ�ůŝƋƵŝĚ�ŽƌŐĂŶŝĐ�ĂŶĚ�ϴ�EĂ/;důͿ�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ͕�ϱϬ�Đŵ�ĨƌŽŵ�Ă�ĐĞŶƚƌĂů�ĂǆŝƐ͘�tĂǀĞĨŽƌŵƐ�ǁĞƌĞ�ĂĐƋƵŝƌĞĚ�ĂŶĚ�ƐĂǀĞĚ�
ĨŽƌ�ƉŽƐƚͲƉƌŽĐĞƐƐŝŶŐ�ƵƐŝŶŐ�ĨŽƵƌ�ƟŵĞͲƐǇŶĐŚƌŽŶŝǌĞĚ����E�sϭϳϮϬ�ĚŝŐŝƟǌĞƌƐ͘�>ŝƋƵŝĚ�ŽƌŐĂŶŝĐ�ƐĐŝŶƟůůĂƚŽƌ�ǁĂǀĞĨŽƌŵƐ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�
ǁŝƚŚ�ŽīͲůŝŶĞ�ƉƵůƐĞ�ƐŚĂƉĞ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ�ƚŽ�ĐĂƚĞŐŽƌŝǌĞ�ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĚĞƚĞĐƟŽŶƐ͘��ĞƚĞĐƚĞĚ�ŵƵůƟƉůŝĐŝƚǇ�ǁĂƐ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�D�EWyͲWŽůŝDŝ�ƐŝŵƵůĂƟŽŶ�ƌĞƐƵůƚƐ͕�ǁŚĞƌĞ�ďƵŝůƚͲŝŶ�ĮƐƐŝŽŶ�ŵŽĚĞůƐ�ĂŶĚ�ĞǀĞŶƚͲďǇͲĞǀĞŶƚ�ĮƐƐŝŽŶ�ŵŽĚĞůƐ͕��'D&�ĂŶĚ�
&Z�z�͕�ŚĂǀĞ�ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ͘���ĚĚŝƟŽŶĂůůǇ͕ �ŵĞĂƐƵƌĞĚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ďǇ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐǇ�ĐŽƌƌĞůĂƚĞĚ�ďǇ�
ĚĞƚĞĐƚĞĚ�ŵƵůƟƉůŝĐŝƚǇ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƐŝŵƵůĂƚĞĚ�ƌĞƐƵůƚƐ͘��

R171 Measurement of prompt fission gamma rays from Uranium-235 using spectrometer  
for exotic fission fragments at the neutron time of flight facility CERN 
ZǇĂŶ�:͘�ϭ͕�tƌŝŐŚƚ�d͘ �ϭ͕��ŝůůŽǁĞƐ�:͘�ϭ͕�^ŵŝƚŚ��'͘�ϭ͕�tĂƌƌĞŶ�^͘�ϭ͕�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�Ϯ͕ 
ϭ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĂŶĐŚĞƐƚĞƌ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�h͘<͖͘�Ϯ�dŚĞ�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ͕���ZE͕�^ǁŝƚǌĞƌůĂŶĚ

dŚĞ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�;E��Ϳ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ΀ϭ΁�ŝƐ�Ă�ĐŽŵƉŝůĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŵƉƌŽǀĞŵĞŶƚ�ƌĞƋƵĞƐƚƐ�ĚĞĞŵĞĚ�
most important to the nuclear energy community, designed to
ŚĞůƉ�ŐƵŝĚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞƐĞĂƌĐŚ͘�WƌĞƐĞŶƚ�ŽŶ�ƚŚŝƐ�ůŝƐƚ�ŝƐ�Ă�ƌĞƋƵĞƐƚ�ĨŽƌ�ŵŽƌĞ�ĂĐĐƵƌĂƚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ĂŶĚ�
ŵƵůƟƉůŝĐŝƚǇ�ŽĨ�ƉƌŽŵƉƚ�ɶͲƌĂǇƐ�ƉƌŽĚƵĐĞĚ�ĚƵƌŝŶŐ�Ϯϯϱ�h�ĮƐƐŝŽŶ͕�ĚƵĞ�ƚŽ�ƚŚĞ�ŚĞĂƟŶŐ
ĞīĞĐƚƐ� ƚŚĞƐĞ� ɶͲƌĂǇƐ� ŚĂǀĞ� ŽŶ� ƌĞĂĐƚŽƌƐ΀Ϯ΁͘� WƌĞǀŝŽƵƐ�ǁŽƌŬƐ� ŚĂǀĞ� ƐƚƵĚŝĞĚ� ƚŚŝƐ� ƉŚĞŶŽŵĞŶŽŶ� ĂŶĚ� ƚŚĞƐĞ� ŶƵĐůĞĂƌ� ĚĂƚĂ� ĂƌĞ� ďĞŝŶŐ�
ŝŵƉƌŽǀĞĚ͕�ŚŽǁĞǀĞƌ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ�ƚŽ�ŝŶĚƵĐĞ�ĮƐƐŝŽŶ͕�ǁŚŝůĞ�ƚŚĞ�ƐƵďŵŝƚ-
ƚĞĚ�ƌĞƋƵĞƐƚ�ŚĂƐ�ĞǆƉƌĞƐƐĞĚ�ĂŶ�ŝŶƚĞƌĞƐƚ�ŝŶ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ĚĂƚĂ�ŝŶ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĂĐƌŽƐƐ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ͘�
WƌĞǀŝŽƵƐ�ǁŽƌŬ�ĂůƐŽ�ĞǆͲ
ŚŝďŝƚƐ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ƵƉ�ƚŽ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϱй͕�ǁŚĞƌĞĂƐ�ƚŚĞ�ƚĂƌŐĞƚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĨŽƌ�ƚŚŝƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝƐ�ϳ͘ϱй͖�ĚĞŵŽŶƐƚƌĂƟŶŐ�ƚŚĞ�
need for a more accurate measurement.
/Ŷ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚŝƐ͕�ƚŚĞ�͛^ƉĞĐdƌŽŵĞƚĞƌ�ĨŽƌ��ǆŽƟĐ�&ŝƐƐŝŽŶ�&ƌĂŐŵĞŶƚƐ͛�;^d�&&Ϳ͕�Ă�ĚĞƚĞĐƚŽƌ�ĚĞƐŝŐŶĞĚ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĂŶĐŚĞƐ-
ƚĞƌ͕ �ŚĂƐ�ƉĞƌĨŽƌŵĞĚ�ĞǆƉĞƌŝŵĞŶƚƐ�Ăƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�dŝŵĞͲKĨͲ&ůŝŐŚƚ�;ŶͺdK&Ϳ�ĨĂĐŝůŝƚǇ�Ăƚ���ZE͘�dŚŝƐ�ĨĂĐŝůŝƚǇ�ƵƐĞƐ�Ă�ďĞĂŵ�ŽĨ�ϮϬ�'ĞsͬĐ�
ƉƌŽƚŽŶƐ�ŝŵƉŝŶŐŝŶŐ�ƵƉŽŶ�Ă�ůĞĂĚ�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�ƚŽ�ƉƌŽĚƵĐĞ�Ă�ǁŚŝƚĞ�ƐƉĞĐƚƌƵŵ�ŽĨ�ŶĞƵƚƌŽŶƐ͕�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ƚŚĞƌŵĂů�
to above 1 GeV.
dŚĞ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ĞŵŝƩĞĚ�ĂůŵŽƐƚ�ŝƐŽƚƌŽƉŝĐĂůůǇ�ĨƌŽŵ�ƚŚĞ�ƚĂƌŐĞƚ�ĂŶĚ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ŚĂƐ�ƚǁŽ�ďĞĂŵůŝŶĞƐ�ůĞĂĚŝŶŐ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ŚĂůůƐ͗�
ŽŶĞ�ŝƐ�ŚŽƌŝǌŽŶƚĂů�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϴϱ�ŵ�ŝŶ�ůĞŶŐƚŚ�;ŶͺdK&���ZϭͿ͕
ƚŚĞ�ŽƚŚĞƌ�ŝƐ�ǀĞƌƟĐĂů�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϮϬ�ŵ�;ŶͺdK&���ZϮͿ͘�^d�&&�ǁĂƐ�ƐŝƚƵĂƚĞĚ�ŝŶ���ZϮ�ĐŽŶƚĂŝŶŝŶŐ�Ă�ƚŚŝŶ�;ϭϬϬ�ʅŐ�Đŵ�оϮ�Ϳ�ƐĂŵƉůĞ�
ŽĨ�Ϯϯϱ�h͘�hƐŝŶŐ�Ă�ƐǇƐƚĞŵ�ŽĨ�ŐĂƐ�ŝŽŶ�ĐŚĂŵďĞƌƐ�ĂŶĚ�ĨĂƐƚ�ƟŵŝŶŐ
ŵƵůƟͲĐŚĂŶŶĞů�ƉůĂƚĞƐ͕� ŝŶ�ĐŽŶũƵŶĐƟŽŶ�ǁŝƚŚ�ĂŶ�ĂƌƌĂǇ�ŽĨ�EĂ/�ɶͲƌĂǇ�ƐĐŝŶƟůůĂƚŽƌƐ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϳ͘ϲй�ƚŽƚĂů�ĞĸĐŝĞŶĐǇ͕ �^d�&&�ĐĂŶ�
ŵĞĂƐƵƌĞ�ǀĞƌǇ�ĂĐĐƵƌĂƚĞůǇ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�ɶͲƌĂǇƐ�ƌĞůĞĂƐĞĚ�ŝŶ�;Ŷ͕ĨͿ�ƌĞĂĐƟŽŶƐ͘�hƐŝŶŐ�Ă�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ�ƚŽ�ĚĞƚĞƌ-
ŵŝŶĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͕�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ɶͲƌĂǇƐ�ŚĂǀĞ�ďĞĞŶ�ƌĞĐŽƌĚĞĚ�ĨƌŽŵ�ƚŚĞƌŵĂů�ĞŶĞƌŐŝĞƐ�ƵƉ�ŝŶƚŽ�ƚŚĞ�ŬĞs�ĞŶĞƌŐǇ�
ƌĞŐŝŽŶ͘�dŚĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ǁŽƌŬ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘

΀ϭ΁�E��͕�EƵĐůĞĂƌ��ĂƚĂ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ͘�фŚƩƉƐ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬĚďĚĂƚĂͬŚƉƌůͬх͖�΀Ϯ΁�ZŝŵƉĂƵůƚ͕�'͕͘��ŽƵƌĐĞůůĞ͕��͕͘�ĂŶĚ��ůĂŶĐŚĞƚ͕��͘�
͗�EĞĞĚƐ�ĨŽƌ�ĂĐĐƵƌĂƚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƐƉĞĐƚƌƵŵ�ĂŶĚ�ŵƵůƟƉůŝĐŝƚǇ�ŽĨ�ƉƌŽŵƉƚ�ɶ�ĞŵŝƩĞĚ�ŝŶ�&ŝƐƐŝŽŶ͕�E���,WZ>͕�ϮϬϬϲ͘
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Abstracts

S172 Neutron-neutron and neutron-photon correlations with FREYA 
Vogt R. 1,2, Randrup J. 3 
ϭ�EƵĐůĞĂƌ�ĂŶĚ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞƐ��ŝǀŝƐŝŽŶ͕�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕����h^�͖�Ϯ�
Physics Department, University of California at Davis, Davis, CA USA;  3  Nuclear Science Division, Lawrence 
�ĞƌŬĞůůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ĞƌŬĞůĞǇ͕ ���͕�h^��

&Žƌ�ŵĂŶǇ�ǇĞĂƌƐ͕�ƚŚĞ�ƐƚĂƚĞ�ŽĨ�ƚŚĞ�Ăƌƚ�ĨŽƌ�ŚĂŶĚůŝŶŐ�ĮƐƐŝŽŶ�ŝŶ�ƌĂĚŝĂƟŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ�ŚĂƐ�ŝŶǀŽůǀĞĚ�ƐĂŵƉůŝŶŐ�ĨƌŽŵ�ĂǀĞƌĂŐĞ�ĚŝƐ-
ƚƌŝďƵƟŽŶƐ͘�,ŽǁĞǀĞƌ͕ �ƐƵĐŚ�͞ĂǀĞƌĂŐĞ͟�ĮƐƐŝŽŶ�ŵŽĚĞůƐ�ŚĂǀĞ�ůŝŵŝƚĞĚ�ŝŶƚĞƌĂĐƟŽŶͲ�ďǇͲŝŶƚĞƌĂĐƟŽŶ�ĐĂƉĂďŝůŝƟĞƐ͘��ŶĞƌŐǇ�ŝƐ�ŶŽƚ�ĞǆƉůŝĐŝƚůǇ�
ĐŽŶƐĞƌǀĞĚ�ĂŶĚ�ŶŽ�ĐŽƌƌĞůĂƟŽŶƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ďĞĐĂƵƐĞ�Ăůů�ƉĂƌƟĐůĞƐ�ĂƌĞ�ĞŵŝƩĞĚ�ŝƐŽƚƌŽƉŝĐĂůůǇ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚůǇ͘�,ŽǁĞǀĞƌ͕ �ŝŶ�Ă�ƚƌƵĞ�
ĮƐƐŝŽŶ�ĞǀĞŶƚ͕�ƚŚĞ�ĞŶĞƌŐŝĞƐ͕�ŵŽŵĞŶƚĂ�ĂŶĚ�ŵƵůƟƉůŝĐŝƟĞƐ�ŽĨ�ĞŵŝƩĞĚ�ƉĂƌƟĐůĞƐ�ĂƌĞ�ĐŽƌƌĞůĂƚĞĚ͘�dŚĞ�&Z�z��;&ŝƐƐŝŽŶ�ZĞĂĐƟŽŶ��ǀĞŶƚ�
zŝĞůĚ��ůŐŽƌŝƚŚŵͿ�ĐŽĚĞ�ŐĞŶĞƌĂƚĞƐ�ĐŽŵƉůĞƚĞ�ĮƐƐŝŽŶ�ĞǀĞŶƚƐ͘��ǀĞŶƚͲďǇͲĞǀĞŶƚ�ƚĞĐŚŶŝƋƵĞƐ�ƐƵĐŚ�ĂƐ�ƚŚŽƐĞ�ŽĨ�&Z�z��ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�
ƵƐĞĨƵů�ďĞĐĂƵƐĞ�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ŽďƚĂŝŶ�ĐŽŵƉůĞƚĞ�ŬŝŶĞŵĂƟĐ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ƉŚŽƚŽŶƐ�ĞŵŝƩĞĚ�ĚƵƌŝŶŐ�
ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�/ƚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ƉŽƐƐŝďůĞ�ƚŽ�ĞǆƚƌĂĐƚ�ĂŶǇ�ĚĞƐŝƌĞĚ�ĐŽƌƌĞůĂƟŽŶ�ŽďƐĞƌǀĂďůĞƐ͘�tĞ�ĚĞƐĐƌŝďĞ�&Z�z��and compare our 
ƌĞƐƵůƚƐ�ǁŝƚŚ�ŶĞƵƚƌŽŶͲŶĞƵƚƌŽŶ͕�ŶĞƵƚƌŽŶͲůŝŐŚƚ�ĨƌĂŐŵĞŶƚ�ĂŶĚ�ŶĞƵƚƌŽŶͲƉŚŽƚŽŶ�ĐŽƌƌĞůĂƟŽŶ�ĚĂƚĂ͘�
dŚĞ�ǁŽƌŬ�ŽĨ�Z͘s͘ �ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ďǇ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ���Ͳ��ϱϮͲ
ϬϳE�Ϯϳϯϰϰ͘�dŚĞ�ǁŽƌŬ�ŽĨ�:͘Z͘�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ďǇ�>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ�
��Ͳ��ϬϮͲϬϱ�,ϭϭϮϯϭ͘�Z͘s͘ �ĂŶĚ�:͘Z͘�ĂůƐŽ�ŐƌĂƚĞĨƵůůǇ�ĂĐŬŶŽǁůĞĚŐĞ�ƐƵƉƉŽƌƚ�ŽĨ�ƚŚĞ�KĸĐĞ�ŽĨ��ĞĨĞŶƐĞ�EƵĐůĞĂƌ�EŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ZĞƐĞĂƌĐŚ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ�ŝŶ��K�ͬ
NNSA. 

S173 Theoretical investigation of fission fragment observables in the symmetric mass region 
for thermal neutron induced fissions of 233U and 241Pu
^ĞƌŽƚ�K͘�ϭ͕��ŚĞďďŽƵďŝ��͘�ϭ͕Ϯ͕�<ĞƐƐĞĚũŝĂŶ�'͘�Ϯ͕�^ĂŐĞ��Ś͘�Ϯ͕�:ƵůŝĞŶͲ>ĂĨĞƌƌŝĞƌĞ�^͘�ϭ͕Ϯ͕�DĠƉůĂŶ�K͘�Ϯ͕��ůĂŶĐ��͘�ϯ͕�&ĂƵƐƚ�
,͘�ϯ͕�<ƂƐƚĞƌ�h͘�ϯ͕�DƵƫ�W͘ �ϯ͕���ĞƌŶĂƌĚ��͘�ϭ͕�>ŝƚĂŝǌĞ�K͘�ϭ͕�>ĞƚŽƵƌŶĞĂƵ��͘�ϰ͕�DĂƚĞƌŶĂ�d͘ �ϰ͕�ZĂƉĂůĂ�D͘�ϰ 
1 CEA, DEN, DER, SPRC, LEPh, Cadarache center, Saint Paul lez Durance, France; 2 LPSC, Université Grenoble-
�ůƉĞƐ͕��EZ^ͬ/EϮWϯ͕��'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϯ�/ŶƐƟƚƵƚ�>ĂƵĞͲ>ĂŶŐĞǀŝŶ͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϰ����͕��^D͕�/Z&h͕�^WŚE͕�
>��ZE͕�^ĂĐůĂǇ�ĐĞŶƚĞƌ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ

&ŝƐƐŝŽŶ�ǇŝĞůĚƐ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ƐƚƵĚŝĞƐ�;ĚĞĐĂǇ�ŚĞĂƚ͕�ĨƵĞů�ŝŶǀĞŶƚŽƌǇ�ĐĂůĐƵůĂƟŽŶƐ͕͙Ϳ�ĂŶĚ�ĐŽŶƐƟƚƵƚĞ�ĂůƐŽ�ŽŶĞ�ŽĨ�ƚŚĞ�
ŵĂŝŶ�ŽďƐĞƌǀĂďůĞƐ�ŶĞĞĚĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ŽƵƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�dŚĞ�ƐǇŵŵĞƚƌŝĐ�ŵĂƐƐ�ƌĞŐŝŽŶ�ŝƐ�ŽĨ�ƉĂƌƟĐƵůĂƌ�ŝŶƚĞƌĞƐƚ�
ĚƵĞ�ƚŽ�ǀĂƌŝŽƵƐ�ŝŶƚƌŝŐƵŝŶŐ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�&ŝƐƐŝŽŶ�&ƌĂŐŵĞŶƚƐ�;&&Ϳ�ĂůƌĞĂĚǇ�ƌĞƉŽƌƚĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͗�ŝŶǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�
ƉŽůĂƌŝǌĂƟŽŶ͕�ůĂƌŐĞ�ǁŝĚƚŚ�ŽĨ�ƚŚĞ�&&�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĨŽƌ�ƐŽŵĞ�ŵĂƐƐĞƐ͕�ƐƚƌŽŶŐ�ĐŚĂŶŐĞ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐ-
ŝƚǇ͕ �ĞƚĐ͘�ZĞĐĞŶƚůǇ͕ �ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ŽƵƌ�ĐŽůůĂďŽƌĂƟŽŶ�ďĞƚǁĞĞŶ�ƐĞǀĞƌĂů�&ƌĞŶĐŚ�ůĂďŽƌĂƚŽƌŝĞƐ͕�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĂŶĚ�
ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ƚŚĞ�ƐǇŵŵĞƚƌŝĐ�ŵĂƐƐ�ƌĞŐŝŽŶ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚĞƌ�>K,�E'Z/E�ŽĨ�ƚŚĞ�/ŶƐƟƚƵƚ�
>ĂƵĞ�>ĂŶŐĞǀŝŶ�;'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞͿ͘�dǁŽ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ͗�233U(nth,f) and 241Pu(nth͕ĨͿ͘�dŚŝƐ�ĞǆƉĞƌŝ-
ŵĞŶƚĂů�ǁŽƌŬ�ŝƐ�ĐŚĂůůĞŶŐŝŶŐ�ĚƵĞ�ƚŽ�ƚŚĞ�ůŽǁ�ĐŽƵŶƟŶŐ�ƌĂƚĞ�ŝŶ�ƚŚŝƐ�ƌĞŐŝŽŶ͕�ďƵƚ�ĂůƐŽ�ĚƵĞ�ƚŽ�ƚŚĞ�ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�ĐŽŶƚĂŵŝŶĂŶƚ�ŵĂƐƐĞƐ͕�
ůĞĂĚŝŶŐ�ƚŽ�ƉƌŽŶŽƵŶĐĞĚ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ƚŚĞ�&&�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ƉƌŽƉĞƌůǇ�ƌĞŵŽǀĞ�ƚŚĞƐĞ�ƵŶĚĞƐŝƌĂďůĞ�ĐŽŶƚƌŝďƵ-
ƟŽŶƐ͕�Ă�ŶĞǁ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ƉƌŽĐĞĚƵƌĞ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ͘�&Žƌ�ƐŽŵĞ�ŵĂƐƐĞƐ�ŽĨ�ƚŚĞ�ƐǇŵŵĞƚƌǇ�ƌĞŐŝŽŶ͕�ƚŚĞ�ĐŽƌƌĞĐƚĞĚ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�
ĚŝƐƚƌŝďƵƟŽŶ�ƐƟůů�ƐŚŽǁƐ�ƚǁŽ�ĐŽŵƉŽŶĞŶƚƐ͕�ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ĐŽƵůĚ�ďĞ�ŵŽĚĂů͘�/ŶĚĞĞĚ͕�ƚŚĞƐĞ�ƐƚƌƵĐƚƵƌĞƐ�ĐĂŶ�ďĞ�ƐĞĞŶ�
ĂƐ�ƚŚĞ�ƌĞŵŝŶŝƐĐĞŶĐĞ͕�ĂŌĞƌ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ͕�ŽĨ�ƚŚĞ�ƚǁŽ�ĚŝƐƟŶĐƚ�ǀĂůůĞǇƐ�ĨŽůůŽǁĞĚ�ďǇ�ƚŚĞ�ŶƵĐůĞƵƐ�ĚƵƌŝŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�
�ƚ�ƚŚĞ�ƐĐŝƐƐŝŽŶ�ƉŽŝŶƚ͕�ďŽƚŚ�ǀĂůůĞǇƐ�ůĞĂĚ�ƚŽ�ƚŚĞ�ƐĂŵĞ�ŵĂƐƐ�ƐƉůŝƚ�ďƵƚ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƐŚĂƉĞ�ĞůŽŶŐĂƟŽŶƐ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ĚŝīĞƌĞŶƚ�ŬŝŶĞƟĐ�
ĞŶĞƌŐŝĞƐ͘�&Žƌ�Ă�ŐŝǀĞŶ�ŵĂƐƐ͕�ƚŚĞ�ůŽǁ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĐŽŵƉŽŶĞŶƚ�ĐŽƵůĚ�ĐŽƌƌĞƐƉŽŶĚ�ƚŽ�ƚŚĞ�ƐŽͲĐĂůůĞĚ�ƐǇŵŵĞƚƌŝĐ�͚^ƵƉĞƌͲ>ŽŶŐ͛�ĮƐƐŝŽŶ�
ŵŽĚĞ�;ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ��ƌŽƐĂ Ɛ͛�ƚĞƌŵŝŶŽůŽŐǇͿ͕�ǁŚŝůĞ�ƚŚĞ�ŚŝŐŚĞƌ�ĐŽŵƉŽŶĞŶƚ�ĐŽƵůĚ�ďĞ�ĂƩƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�ĂƐǇŵŵĞƚƌŝĐ�͚^ƚĂŶĚĂƌĚ͛�ĮƐ-
ƐŝŽŶ�ŵŽĚĞ͘���ĐŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�ŽƵƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�;&/&Z�>/E�ĐŽĚĞͿ�
ƐŝŵƵůĂƟŶŐ�ƚŚĞ�ĚĞĞǆĐŝƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ͘�
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S174 Total prompt gamma-ray emission in fission 
tƵ��z͘ �ϭ͕��ŚǇǌŚ��͘�ϭ͕Ϯ͕�<ǁĂŶ���ϭ͕ϯ͕�,ĞŶĚĞƌƐŽŶ�Z�͘�ϭ͕��ƌĞĚĞǁĞŐ�d�͘�ϰ͕�,ĂŝŐŚƚ�Z�͘�ϰ͕�,ĂǇĞƐͲ^ƚĞƌďĞŶǌ���͘�ϰ͕�>ĞĞ͕�
,z͘ �ϰ͕�K͛�ŽŶŶĞůů�:D͘�ϰ͕�hůůŵĂŶŶ�:>͘�ϰ 
ϭ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�͖�Ϯ�EŽƌƚŚ��ĂƌŽůŝŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �ZĂůĞŝŐŚ͕�
E�͕�h^�͖�ϯ�EĂƟŽŶĂů�^ƵƉĞƌĐŽŶĚƵĐƟŶŐ��ǇĐůŽƚƌŽŶ�>ĂďŽƌĂƚŽƌǇ͕ ��ĂƐƚ�>ĂŶƐŝŶŐ͕�D/͕�h^�͖�ϰ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�
Laboratory, Los Alamos, NM, USA

/Ŷ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞ�ŶĞĞĚĞĚ�ŽĨ�ƚŚĞ�ŝŵƉƌŽǀĞĚ�ĚĂƚĂ�ŽŶ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂ�ƌĂǇƐ�ĞŶĚŽƌƐĞĚ�ďǇ�K���ͬE��͕�ǁĞ�ŚĂǀĞ�ƵŶĚĞƌƚĂŬĞŶ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�Ϯϯϱh�ĂŶĚ�Ϯϯϵ͕ϮϰϭWƵ�ĨŽƌ�
ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�Ϭ͘ϬϮϱ�Ğs�ʹ�ϭϬϬ�ŬĞs�ĂŶĚ�ƚŚĞ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ�ϮϱϮ�Ĩ�ƵƐŝŶŐ�ƚŚĞ��ĞƚĞĐƚŽƌ�ĨŽƌ��ĚǀĂŶĐĞĚ�
EĞƵƚƌŽŶ��ĂƉƚƵƌĞ��ǆƉĞƌŝŵĞŶƚƐ� ;��E��Ϳ� ŝŶ�ĐŽŝŶĐŝĚĞŶĐĞ�ǁŝƚŚ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�ĮƐƐŝŽŶ� ĨƌĂŐŵĞŶƚƐ�ďǇ�Ă�ƉĂƌĂůůĞůͲƉůĂƚĞ�ĂǀĂůĂŶĐŚĞ�
ĐŽƵŶƚĞƌ͘ ���E���ŝƐ�Ă�ŚŝŐŚůǇ�ƐĞŐŵĞŶƚĞĚ͕�ŚŝŐŚůǇ�ĞĸĐŝĞŶƚ�ϰƉŝ�ŐĂŵŵĂͲƌĂǇ�ĐĂůŽƌŝŵĞƚĞƌ�ĂŶĚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ϭϲϬ�ĞƋƵĂůͲǀŽůƵŵĞ͕�ĞƋƵĂůͲ
ƐŽůŝĚͲĂŶŐůĞ��Ă&Ϯ�ĚĞƚĞĐƚŽƌƐ͘��ŽƌƌĞĐƟŽŶƐ�ǁĞƌĞ�ŵĂĚĞ�ƚŽ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĚŝƐƚƌŝďƵƟŽŶ�ďǇ�ƵŶĨŽůĚŝŶŐ�ƚŚĞ�ƚǁŽͲĚŝŵĞŶƐŝŽŶĂů�ƐƉĞĐƚƌƵŵ�
ŽĨ�ƚŽƚĂů�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐǇ�ǀƐ͘�ŵƵůƟƉůŝĐŝƚǇ�ƵƐŝŶŐ�Ă�ƐŝŵƵůĂƚĞĚ���E���ƌĞƐƉŽŶƐĞ�ŵĂƚƌŝǆ�ŐĞŶĞƌĂƚĞĚ�ǁŝƚŚ�Ă�ŐĞŽŵĞƚƌŝĐĂů�ŵŽĚĞů�ŽĨ�ƚŚĞ�
ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇƐ�ĂŶĚ�ǀĂůŝĚĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ĐĂůŝďƌĂƚĞĚ�ƐŽƵƌĐĞƐ͘�dŚĞ�ŵĞĂŶ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐǇ͕ �
ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƵŶĨŽůĚĞĚ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ŐŝǀĞŶ�ŝŶ�ƚŚĞ�ƚĂďůĞ�ďĞůŽǁ͕�ĂƌĞ�Ε�ϮϬй�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚŽƐĞ�ŽĨ�ĞĂƌůǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
ĨŽƌ�Ăůů�ƚŚĞ�ĮƐƐŝůĞ�ŶƵĐůĞŝ�ƐƚƵĚŝĞĚ͘�dŚĞ�ĐƵƌƌĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĞŶĂďůĞ�ŽŶĞ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ǀĂƌŝĂŶĐĞ�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ĂǀĞƌĂŐĞ�ǀĂůƵĞ�
ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĚĞƉŽƐŝƚ�ŝŶ�ŵĞĚŝƵŵ�ďǇ�ƚŚĞ�ƉƌŽŵƉƚ�ŐĂŵŵĂ�ƌĂǇƐ͘�dŚŝƐ�ǁŽƵůĚ�ŝŵƉƌŽǀĞ�ŽƵƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ŐĂŵŵĂ�ŚĞĂƟŶŐ�ŝŶ�
ŵĂŶǇ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶǀŽůǀŝŶŐ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͘��ĞƚĂŝůƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĂŶĂůǇƐĞƐ͕�ĂŶĚ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘

/ƐŽƚŽƉĞ� ϮͲ�� ZĞĨ͘ �ϭ�� �E�&ͬ�Ͳs//͘ϭ� ZĞĨ͘ �Ϯ�� ZĞĨƐ͘�ϯ͕�ϰ͕�ϱ

Ϯϯϱh� ϴ͘ϯϱ� � ϲ͘ϲϬ� ϲ͘ϱϯ;ϮϬͿ� ϲ͘ϵϮ;ϵͿ
239Pu 7.94 7.46 6.74 6.78(10) 
241Pu 8.01  7.26  6.41(6)
ϮϱϮ�Ĩ� ϴ͘ϱϮ� � � ϲ͘ϵϱ;ϯϬͿ� ϲ͘ϲϰ;ϴͿ

ϭ͘:͘>͘�hůůŵĂŶŶ�Ğƚ�Ăů͘�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ͕�ϬϰϰϲϬϳ�;ϮϬϭϯͿ͖͘�Ϯ d͘͘ �͘�sĂůĞŶƟŶĞ͕��ŶŶ͘�EƵĐů͘��ŶĞƌŐǇ�Ϯϴ͕�ϭϵϭ�;ϮϬϬϭͿ�ĂŶĚ�ƌĞĨĞƌĞŶĐĞƐ�ƚŚĞƌĞŝŶ͖͘�ϯ͘Z͘��ŝůůŶĞƌƚ͕�
&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�KďĞƌƐƚĞĚƚ͕�ĂŶĚ�^͘�KďĞƌƐƚĞĚƚ͕�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ͕�ϬϮϰϲϬϭ�;ϮϬϭϯͿ͖͘�ϰ͘�͘�KďĞƌƐƚĞĚƚ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ͕�ϬϱϭϲϬϮ;ZͿ�;ϮϬϭϯͿ͖͘�ϱ͘�͘�
Oberstedt et al., Phys. Rev. C 90, 024618 (2014).
dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�h^��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ďǇ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�^ĞĐƵƌŝƚǇ͕ �>>�͕�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϱϮͲ
ϬϳE�Ϯϳϯϰϰ�ĂŶĚ�ďǇ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�̂ ĞĐƵƌŝƚǇ͕ �>>�͕�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϱϮͲϬϲE�Ϯϱϯϵϲ͘�WĂƌƟĂů�ĨƵŶĚŝŶŐ�ŝƐ�ŐƌĞĂƚůǇ�ĂĐŬŶŽǁůĞĚŐĞĚ�ĨƌŽŵ�ƚŚĞ�h^��K�ͬEE^��
KĸĐĞ�ŽĨ��ĞĨĞŶƐĞ�EƵĐůĞĂƌ�EŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ZĞƐĞĂƌĐŚ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ͘

S175 Precision requirement of the photofission cross section for the nondestructive assay 
technique 
Kimura R., Sagara H., Chiba S.  
dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ

dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŽŵƉĂĐƚ�ĂŶĚ�ƋƵĂƐŝͲŵŽŶŽĐŚƌŽŵĂƟĐ�ƉŚŽƚŽŶ�;yͲƌĂǇͿ�ƐŽƵƌĐĞ�ŐĞŶĞƌĂƚŽƌ�ŚĂƐ�ƉƌŽĐĞĞĚĞĚ͕�ǁŚŝĐŚ�ŝƐ�ĞǆƉĞĐƚĞĚ�
ƚŽ�ďĞ�ƌĞĂůŝǌĞĚ�ĂƐ�ƉŽƌƚĂďůĞ�ƉŚŽƚŽŶ�ŐĞŶĞƌĂƚŽƌ�ĚĞǀŝĐĞ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĞŶĞƌŐǇ�ƚŚĂŶ�ƚŚĞ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƚŚƌĞƐŚŽůĚ�ĞŶĞƌŐǇ͘�/ƚƐ�ĂƉƉůŝĐĂƟŽŶ�
ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ŽŶĞ�ŽĨ�ƚŚĞ�ŶŽŶĚĞƐƚƌƵĐƟǀĞ�ĂƐƐĂǇ�;E��Ϳ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ�ŶŽŶͲƉƌŽůŝĨĞƌĂƟŽŶ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ͕ �ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�
Ă�ŶĞǁ�E���ƚĞĐŚŶŝƋƵĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ƌĞĂĐƟŽŶ�ƚŽ�ƉŚŽƚŽŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ϮϯϱU and 238h�ŚĂǀĞ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�
ƚŽ�ƉƌŝŽƌŝƟǌĞ�ƚŚĞŝƌ�ƉƌĞĐŝƐŝŽŶ�ƌĞƋƵŝƌĞŵĞŶƚ͘
dŚĞ�ŶĞǁ�E���ƚĞĐŚŶŝƋƵĞ�ŝƐ�ĂŝŵŝŶŐ�ĨŽƌ�ƵƌĂŶŝƵŵ�ĞŶƌŝĐŚŵĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ŵĂƚŚĞŵĂƟĐĂů�ƉƌŽĐĞƐƐ�ǁŚŝĐŚ�ƌĞƉƌĞ-
ƐĞŶƚƐ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶ�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚ�ĞŶƌŝĐŚŵĞŶƚ�ĂŶĚ�ƌĞůĂƟǀĞ�ŵĞĂƐƵƌĞĚ�ĐŽƵŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ�
of ϮϯϱU and 238h�Ăƚ�ĚŝīĞƌĞŶƚ�ƐƉĞĐŝĮĐ�ŝŶĐŝĚĞŶƚ�ƉŚŽƚŽŶ�ĞŶĞƌŐŝĞƐ�ŽĨ�ϲDĞs�ĂŶĚ�ϭϭ�DĞs͘ �WƌŝŶĐŝƉůĞ�ŽĨ�ƚŚĞ�ƚĞĐŚŶŽůŽŐǇ�ǁĂƐ�ĐŽŶĮƌŵĞĚ�
ďǇ�ƐŵĂůů�ƐĐĂůĞ�ŶƵŵĞƌŝĐĂů�ƐŝŵƵůĂƟŽŶ�ǁŝƚŚ�ŐŽŽĚ�ƌĞƉƌŽĚƵĐŝďŝůŝƚǇ�ŽĨ�ǁŝƚŚŝŶ�Ϯй�ĚŝīĞƌĞŶĐĞ�ŽĨ�ƉƌĞĚŝĐƚĞĚ�ƵƌĂŶŝƵŵ�ĞŶƌŝĐŚŵĞŶƚ�ĂŶĚ�
ƌĞƉŽƌƚĞĚ�ƚŽ�΀<ŝŵƵƌĂ͕�:E^d͕ �ϮϬϭϲ΁͘�dŚĞ�ƌĞƐƵůƚƐ͕�ŚŽǁĞǀĞƌ͕ �ĂůƐŽ�ƌĞǀĞĂůĞĚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƉƌĞĐŝƐŝŽŶ�
to evaluate the overall uncertainty.
dŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ƚŚĞ�E���ƚŽ�ƉŚŽƚŽŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ďǇ�D�EWϲ�ĂŶĚ��E�&ͬ�Ͳs//͘ϭ�ĂƐ�Ă�DŽŶƚĞ��ĂƌůŽ�
ĐŽĚĞ�ĂŶĚ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ůŝďƌĂƌǇ͘�^ŝŵƉůĞ�ŐĞŽŵĞƚƌǇ�ĂƐ�ƐĂŵĞ�ĂƐ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ�΀<ŝŵƵƌĂ͕�:E^d͕ �ϮϬϭϲ΁�ǁĂƐ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�
ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ϭŵŵ�ŵĞƚĂůůŝĐ�ĞŶƌŝĐŚĞĚ�ƵƌĂŶŝƵŵ�ƐůĂď�ƚĂƌŐĞƚ�ǁŝƚŚ�ϲͬϭϭ�DĞs�ƉŚŽƚŽŶ�ŝŶũĞĐƟŽŶ�ŽŶ�ƚŚĞ�ƚĂƌŐĞƚ͕�ĐĂƵƐŝŶŐ�
ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ƌĞĂĐƟŽŶ�ŝŶ�ƚŚĞ�ƚĂƌŐĞƚ͘�dŚĞ�ƚĂůůǇ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶ�ǁĂƐ�ĞǀĂůƵĂƚĞĚ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶ�
Ăƚ�ƚŚĞ�ƚĂƌŐĞƚ�ĐĂƵƐĞĚ�ďǇ�ďŽƚŚ�ƉŚŽƚŽĮƐƐŝŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶͲĮƐƐŝŽŶ͘
�ƐƐƵŵŝŶŐ�ϭϬй�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϮϯϱU and 238U in the range of 6 to 11 MeV, predicted uranium en-
ƌŝĐŚŵĞŶƚ�ŚĂĚ�Ă�ϭϲй�ƵŶĐĞƌƚĂŝŶƚǇ�ĂƐ�Ă�ƌĞƐƵůƚ͘�dŚĞ�ŵĂǆŝŵƵŵ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƵƌĂŶŝƵŵ�ĞŶƌŝĐŚŵĞŶƚ�ǁĞƌĞ�ŚŝŐŚůǇ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�
ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƚŽ�ďĞ�ƌĞĚƵĐĞĚ�ƚŽ�ůĞƐƐ�ƚŚĂŶ�ϱй�ďǇ�ƐĞůĞĐƟŶŐ�ϯй�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ͘�/ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƉƌĞĐŝƐŝŽŶ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁŽƵůĚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ŶĞǁ�E���ƚĞĐŚŶŝƋƵĞ͘
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I176 Prompt particle emission in fission - news on systematics and predictions for fission  
induced by fast neutrons 
Oberstedt A. 1, Oberstedt S. 2 
ϭ��ǆƚƌĞŵĞ�>ŝŐŚƚ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�Ͳ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�;�>/ͲEWͿ�ͬ�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�
EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�;/&/EͲ,,Ϳ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ�Ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚͲZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�
/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ

�ƵƌŝŶŐ�ƚŚĞ�ůĂƐƚ�ǇĞĂƌƐ�ƉƌŽŵƉƚͲĮƐƐŝŽŶ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ͕�ŵŽƟǀĂƚĞĚ�ďǇ�K���ͬE���ƌĞƋƵĞƐƚƐ�ĨŽƌ�ŶĞǁ�ǀĂůƵĞƐ�
ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�ŐĂŵŵĂͲƌĂǇ�ŵƵůƟƉůŝĐŝƟĞƐ�ĂŶĚ�ŵĞĂŶ�ƉŚŽƚŽŶ�ĞŶĞƌŐŝĞƐ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ĨŽƌ�ϮϯϱU and 239WƵ͘��ŽƚŚ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�
ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ŽŶĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ŵŽĚĞůůŝŶŐ�ŽĨ�ŝŶŶŽǀĂƟǀĞ�ĐŽƌĞƐ�ĨŽƌ�ĨĂƐƚ�'ĞŶĞƌĂƟŽŶͲ/s�ƌĞĂĐƚŽƌƐ͘�
dŚĞƐĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�Ă�ƌĞǀŝƐĞĚ�ǀĞƌƐŝŽŶ�ŽĨ�ƐǇƐƚĞŵĂƟĐƐ�ĨŽƌ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂ�;W&'^Ϳ�ĐŚĂƌĂĐ-
ƚĞƌŝƐƟĐƐ�ĂƐ�ĨƵŶĐƟŽŶ�ŽĨ�ďŽƚŚ�ĂƚŽŵŝĐ�ĂŶĚ�ŵĂƐƐ�ŶƵŵďĞƌ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ƐǇƐƚĞŵ�΀ϭ΁͕�ǁŚŝĐŚ�ĂůůŽǁƐ�ĞƐƟŵĂƟŶŐ�ĂǀĞƌĂŐĞ�ŐĂŵŵĂͲƌĂǇ�
ŵƵůƟƉůŝĐŝƚǇ͕ �ŵĞĂŶ�ĂŶĚ�ƚŽƚĂů�ƉŚŽƚŽŶ�ĞŶĞƌŐǇ� ŝŶ�ĐĂƐĞƐ͕�ǁŚĞƌĞ�ƚĂƌŐĞƚ�ŶƵĐůĞŝ�ĂƌĞ�ŶŽƚ�ĂǀĂŝůĂďůĞ�Žƌ�ŶŽƚ�ĂĐĐĞƐƐŝďůĞ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ͘�
tŚŝůĞ�ƚŚŝƐ�ƉƌĞǀŝŽƵƐůǇ�ŚĂĚ�ďĞĞŶ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞƌŵĂůͲŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĂŶĚ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽŶůǇ͕ �ǁĞ�ƐŚŽǁ�ŚŽǁ�W&'^�ĐŚĂƌĂĐ-
ƚĞƌŝƐƟĐƐ�ŵĂǇ�ďĞ�ƉƌĞĚŝĐƚĞĚ�ĨŽƌ�ĮƐƐŝŽŶ�ŝŶĚƵĐĞĚ�ĂůƐŽ�ďǇ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ͘�^Ž�ĨĂƌ͕ �ĐĂůĐƵůĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ƚŚĞ�ƚĂƌŐĞƚ�ŶƵĐůĞŝ�238U 
΀Ϯ΁͕�ϮϯϱU and 239WƵ͘�KƵƌ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�ǀĂůƵĞƐ͘�

΀ϭ΁d͘ �͘�sĂůĞŶƟŶĞ͕�Ann. Nucl. Energy Ϯϴ͕�ϭϵϭ�;ϮϬϬϭͿ͖�΀Ϯ΁�͘�KďĞƌƐƚĞĚƚ͕�Z͘��ŝůůŶĞƌƚ͕�^͘�KďĞƌƐƚĞĚƚ͕�Physics Procedia ϱϵ͕�Ϯϰ (2014)

R177 New prompt fission gamma-ray spectral data from 239Pu(nth,f) in response to a high 
priority request from OECD Nuclear Energy Agency 
'ĂƚĞƌĂ��͘�ϭ͕ϳ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�ϭ͕�KďĞƌƐƚĞĚƚ�^͘�ϭ͕�KďĞƌƐƚĞĚƚ��͘�Ϯ͕��ĞůŐǇĂ�d͘ �ϯ͕�͕�>ĞďŽŝƐ�D͘�ϰ͕�Yŝ�>͘�ϰ͕�WŽƐƚĞůƚ��&͘ �ϱ͕�
�ĞŝƐĞƌ�&͘ �ϲ͕�^ǌĞŶƚŵŝŬůſƐŝ�>͘�ϯ͕�DĂƌſƟ��͘�ϯ͕�sŝĚĂůŝ�D͘�ϭ 
ϭ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚͲZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�
'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ��ǆƚƌĞŵĞ�>ŝŐŚƚ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�Ͳ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�;�>/ͲEWͿ�ͬ�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�
ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�;/&/EͲ,,Ϳ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�ϯ��ĞŶƚƌĞ�ĨŽƌ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ͕�
,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��ƵĚĂƉĞƐƚ͕�,ƵŶŐĂƌǇ͖�ϰ�/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ�KƌƐĂǇ�;/WEͲKƌƐĂǇͿ͕�KƌƐĂǇ͕ �
&ƌĂŶĐĞ͖�ϱ�,ĂŵďƵƌŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�,ĂŵďƵƌŐ͕�'ĞƌŵĂŶǇ͖�ϲ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƐůŽ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
WŚǇƐŝĐƐ͕�KƐůŽ͕�EŽƌǁĂǇ͖�ϳ�'ŚĞŶƚ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�'ĞŶƚ͕��ĞůŐŝƵŵ

WƌĞƐĞŶƚ�ŬŶŽǁůĞĚŐĞ�ŽŶ�ƚŚĞ�ƌĞůĞĂƐĞĚ�ŚĞĂƚ�ĚƵƌŝŶŐ�ĮƐƐŝŽŶ�ƐƚĂƚĞƐ�ƚŚĂƚ�ĂƌŽƵŶĚ�ϭϬй�ŽĨ�Ăůů�ĞŶĞƌŐǇ�ƌĞůĞĂƐĞĚ�ĐŽŵĞƐ�ĨƌŽŵ�ŐĂŵŵĂͲƌĂǇƐ͕�
ĂŶĚ�ĂďŽƵƚ�ϰϬй�ŽĨ�ƚŚĞƐĞ�ĂƌĞ�ƉƌŽŵƉƚ͘�,ĞŶĐĞ�Ă�ŐŽŽĚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇƐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĨŽƌ�ŵĂũŽƌ�ŝƐŽƚŽƉĞƐ�
(ϮϯϱU,239WƵͿ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�ŵŽĚĞůůŝŶŐ�ŶĞǁ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͘�^ŝŶĐĞ�ĐƵƌƌĞŶƚůǇ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�ϭϵϳϬƐ�ƐŚŽǁ�Ă�ĚĞǀŝĂƟŽŶ�ĨƌŽŵ�
ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƵƉ�ƚŽ�Ϯϴй͕�ĂŶ�ƵƌŐĞŶƚ�ƌĞƋƵĞƐƚ�ĨŽƌ�ŶĞǁ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂ�ͲƌĂǇ�ƐƉĞĐƚƌĂ�;W&'^Ϳ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĂƐ�
ƉƵƚ�ŚŝŐŚ�ŽŶ�ƚŚĞ�K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�;K���ͬE��Ϳ�EƵĐůĞĂƌ��ĂƚĂ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ�ƚĂƌŐĞƟŶŐ�Ăƚ�ĂŶ�ƵŶĐĞƌƚĂŝŶƚǇ�
ŽĨ�ϳ͘ϱй͘��
/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ǁĞ�ĞǆĞĐƵƚĞĚ�Ă�ĚĞĚŝĐĂƚĞĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉƌŽŐƌĂŵ�ŽŶ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇƐ�ĞŵƉůŽǇŝŶŐ�ƐƚĂƚĞͲŽĨͲƚŚĞͲĂƌƚ�ůĂŶ-
ƚŚĂŶƵŵ�ďƌŽŵŝĚĞ�;>Ă�ƌ3Ϳ�ĚĞƚĞĐƚŽƌƐ�ǁŝƚŚ�ƐƵƉĞƌŝŽƌ�ƟŵŝŶŐ�ĂŶĚ�ŐŽŽĚ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ͘�KƵƌ�ŶĞǁ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ϮϱϮCf(SF), ϮϯϱU(nth,f) 
and 241Pu(nth͕ĨͿ�ƉƌŽǀŝĚĞ�W&'^�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�;ĂǀĞƌĂŐĞ�ŶƵŵďĞƌ�ŽĨ�ƉŚŽƚŽŶƐ�ƉĞƌ�ĮƐƐŝŽŶ͕�ĂǀĞƌĂŐĞ�ƚŽƚĂů�ĞŶĞƌŐǇ�ƉĞƌ�ĮƐƐŝŽŶ�ĂŶĚ�ŵĞĂŶ�
ƉŚŽƚŽŶ�ĞŶĞƌŐǇͿ�ǁŝƚŚŝŶ�Ϯй�ŽĨ�ƵŶĐĞƌƚĂŝŶƚǇ͘
tĞ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ůĂƚĞƐƚ�ƌĞƐƵůƚƐ�ŽŶ�239Pu(nth͕ĨͿ͕�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ��ƵĚĂƉĞƐƚ�EĞƵƚƌŽŶ��ĞŶƚƌĞ�ĂŶĚ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ��,�E���
ƉƌŽũĞĐƚ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞ�K���ͬE���,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ͕�ĂƐ�ǁĞůů�ĂƐ�ĚŝƐĐƵƐƐŝŶŐ�ŽƵƌ�ĚŝīĞƌĞŶƚ�ƉƵďůŝƐŚĞĚ�ƌĞƐƵůƚƐ�ŝŶ�ĐŽŵƉĂƌŝ-
ƐŽŶ�ƚŽ�ƚŚĞ�ŚŝƐƚŽƌŝĐĂů�ĚĂƚĂ�ĂŶĚ�ǁŚĂƚ�ŝƚ�ƚĞůůƐ�ƵƐ�ĂďŽƵƚ�ƚŚĞ�ĚŝƐĐƌĞƉĂŶĐǇ�ŽďƐĞƌǀĞĚ�ĨƌŽŵ�ƚŚĞ�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ͘



157

ND 2016 - PROGRAMME & ABSTRACT BOOK 

R178 First experimental prompt gamma-ray spectra in fast neutron-induced fission  
>ĂďŽƌŝĞ�: Ͳ͘D͘�ϭ͕��ŝůůŶĞƌƚ�Z͘�Ϯ͕ϯ͕��ĠůŝĞƌ�'͘�ϭ͕�KďĞƌƐƚĞĚƚ��͘�Ϯ͕�KďĞƌƐƚĞĚƚ�^͘ϯ͕�dĂŝĞď�:͘��ϭ 
1 CEA/DAM/DIF, Arpajon, France; 2 Fundamental Fysik, Chalmers University of technology, Göteborg, Sweden; 3 
�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ŚĂƐ�ďĞĞŶ�ŽĨ�ŵĂũŽƌ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ĨŽƌ�Ă�ĨĞǁ�ǇĞĂƌƐ͘�^ŝŶĐĞ�ŶŽ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ĞǀĞƌ�ƉƵďůŝƐŚĞĚ�ƵŶƟů�ŶŽǁ�ĨŽƌ�ĨĂƐƚ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ͕�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŽƵůĚ�ďĞ�ĂůƐŽ�ǀĂůƵĂďůĞ�
ƚŽ�ŝŵƉƌŽǀĞ�ŽƵƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘���ƐŝŵƉůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�
ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌƵŵ�ƵƉ�ƚŽ�ϭϬ�DĞs͘ �/Ŷ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ͕�ƚŚĞ�ŐĂŵŵĂͲƌĂǇƐ�ĂƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�Ă�ďŝƐŵƵƚŚ�ŐĞƌŵĂŶĂƚĞ�;�'KͿ�ĚĞƚĞĐƚŽƌ�
ǁŚŝĐŚ�ŽīĞƌƐ�ƚǁŽ�ƐŝŐŶŝĮĐĂŶƚ�ĂĚǀĂŶƚĂŐĞƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ŽƚŚĞƌ�ŐĂŵŵĂͲƌĂǇ�ĚĞƚĞĐƚŽƌƐ͗�Ă�ŚŝŐŚ�ƉĞĂŬͲƚŽͲƚŽƚĂů�ƌĂƟŽ�ĂŶĚ�Ă�ŚŝŐŚ�ĞĨ-
ĮĐŝĞŶĐǇ͘�dŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ƌĞũĞĐƚĞĚ�ďǇ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ�ďĞƚǁĞĞŶ�ƚŚĞ��'K�ĚĞƚĞĐƚŽƌ�ĂŶĚ�Ă�ĮƐƐŝŽŶ�ƚƌŝŐ-
ŐĞƌ�ŐŝǀĞŶ�ďǇ�Ă�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ͘ �WƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ϭ͘ϳ͕�ϱ͘Ϯ�ĂŶĚ�ϭϱ͘ϲ�DĞs�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
ĮƐƐŝŽŶ�ŽŶ�Ϯϯϴh�Ăƚ�ƚŚĞ����͕���D͕��/&�sĂŶ�ĚĞ�'ƌĂĂī�ĂĐĐĞůĞƌĂƚŽƌ͖�ĂǀĞƌĂŐĞ�ŵƵůƟƉůŝĐŝƚǇ�ĂŶĚ�ŵĞĂŶ�ƉŚŽƚŽŶ�ĞŶĞƌŐǇ�ƉĞƌ�ĮƐƐŝŽŶ�ǁĞƌĞ�
deduced from the spectra.

R179 Measurement of high-energy prompt gamma-rays from neutron induced fission of 
U-235
DĂŬŝŝ�,͘�ϭ͕�EŝƐŚŝŽ�<͘�ϭ͕�,ŝƌŽƐĞ�<͘�ϭ͕�KƌůĂŶĚŝ�Z͘�ϭ͕�KŐĂǁĂ�d͘ �ϭ͕�^ŽůĚŶĞƌ�d͘ �Ϯ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�ϯ͕�&ƌŽƐƚ�Z͘�ϰ͕��ƐƟĞƌ��͘�ϱ͕�
WĞƚƌĂĐŚĞ��͘�ϱ͕�dƐĞŬŚĂŶŽǀŝĐŚ�/͘�ϲ͕�DŽƵƌĂĚ��͘�ϲ
ϭ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ͕�dŽŬĂŝ͕�:ĂƉĂŶ͖�Ϯ�/ŶƐƟƚƵƚ�>ĂƵĞ�>ĂŶŐĞǀŝŶ�;/>>Ϳ͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϯ�/ŶƐƟƚƵƚĞ�
ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕���Ͳ:Z�͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϰ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĂŶĐŚĞƐƚĞƌ͕ �
DĂŶĐŚĞƐƚĞƌ͕ �h<͖�ϱ��ĞŶƚƌĞ�ĚĞ�^ĐŝĞŶĐĞƐ�EƵĐůĞĂŝƌĞƐ�Ğƚ�ĚĞ�^ĐŝĞŶĐĞƐ�ĚĞ�ůĂ�DĂƟĞƌĞ�;�^E^DͿ͕�hŶŝǀĞƌƐŝƚĞ�WĂƌŝƐͲ
^ƵĚ͕�KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�ϲ��ĞŶƚƌĞ�Ě͛�ƚƵĚĞƐ�EƵĐůĞĂŝƌĞƐ�ĚĞ��ŽƌĚĞĂƵǆ�'ƌĂĚŝŐŶĂŶ�;��E�'Ϳ͕�hŶŝǀĞƌƐŝƚĞ�ĚĞ��ŽƌĚĞĂƵǆ͕�
Gradignan, France

dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌƵŵ�;W&'^Ϳ�ŝƐ�ƋƵŝƚĞ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�
ŶĞƵƚƌŽŶͲƌŝĐŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŽ�ŐĞŶĞƌĂƚĞ�ĚĂƚĂ�ƌĞƋƵŝƌĞĚ�ƚŽ�ĚĞƐŝŐŶ�Ă�ŐĞŶĞƌĂƟŽŶͲ/s�ƌĞĂĐƚŽƌƐ͘�dŚĞ�W&'^�ŵĞĂƐƵƌĞĚ�
ĨŽƌ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ��ĨͲϮϱϮ�΀ϭ΁�ƐŚŽǁƐ�Ă�ďƌŽĂĚ�ďƵŵƉ�Ăƚ�ĞŶĞƌŐŝĞƐ�ŵŽƌĞ�ƚŚĂŶ�ϴ�DĞs͘ �dŚŝƐ�ŝƐ�ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�Ă�ŐŝĂŶƚ�ĚŝƉŽůĞ�
ƌĞƐŽŶĂŶĐĞ�;'�ZͿ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ĐĞŶƚĞƌĞĚ�ĂƌŽƵŶĚ�ϭϱ�DĞs͘ �/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�'�Z͕�ƚŚĞ�W&'^�ŝŶĐůƵĚĞ�ŝŶĨŽƌŵĂƟŽŶ�
ŽŶ�ƐŚĂƌŝŶŐ�ƚŚĞ�ƚŽƚĂů�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ďĞƚǁĞĞŶ�ƚǁŽ�ĨƌĂŐŵĞŶƚƐ͕�ĂŶĚ�ƋƵĂŶƟƟĞƐ�ƐƵĐŚ�ĂƐ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌƐ�ƚŽ�ĚĞƐĐƌŝďĞ�ĚĞͲ
ĞǆĐŝƚĂƟŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ͘�&Žƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ͕�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�W&'^�ŝƐ�ůŝŵŝƚĞĚ�ƵƉ�ƚŽ�ĂďŽƵƚ�ϳ�DĞs�ĞǀĞŶ�
ŝŶ�ƚŚĞ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚ�ĨŽƌ�hͲϮϯϱ�΀Ϯ΁͘�,ĞŶĐĞ�ǁĞ�ŚĂǀĞ�ĚĞƐŝŐŶĞĚ�ŶĞǁ�ƐĞƚƵƉ�ƚŽ�ƚĂŬĞ�ĚĂƚĂ�ƵƉ�ƚŽ�ĞŶĞƌŐŝĞƐ�ŚŝŐŚ�ĞŶŽƵŐŚ�ƚŽ�ŽďƐĞƌǀĞ�
'�Z�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�hͲϮϯϱ�ƵƐŝŶŐ�ŶĞǁůǇ�ĚĞǀĞůŽƉĞĚ�ůĂƌŐĞ�ǀŽůƵŵĞ�>Ă�ƌϯ;�ĞͿ�ƐĐŝŶƟůůĂƚŽƌƐ�ĂŶĚ�Ă�ĚŝŐŝƚĂů�ĚĂƚĂ�ĂĐƋƵŝƐŝ-
ƟŽŶ�ƐǇƐƚĞŵ͘�dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�W&ϭď�ďĞĂŵ�ůŝŶĞ�ŽĨ�ƚŚĞ�/ŶƐƟƚƵƚ�>ĂƵĞ�>ĂŶŐĞǀŝŶ͘��Ŷ�ĞŶƌŝĐŚĞĚ�hͲϮϯϱ�
ƚĂƌŐĞƚ�ŝƐ�ŵŽƵŶƚĞĚ�ŝŶ�ƚŚĞ�ǀĂĐƵƵŵ�ĐŚĂŵďĞƌ͘ �&ŝƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ǁĞƌĞ�ĚĞƚĞĐƚĞĚ�ǁŝƚŚ�ƚǁŽ�ŵƵůƟͲǁŝƌĞĚ�ƉƌŽƉŽƌƟŽŶĂů�ĐŽƵŶƚĞƌƐ�ĂŶĚ�
ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇƐ�ĨƌŽŵ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ďǇ�ƚǁŽ�ůĂƌŐĞ�ǀŽůƵŵĞ�>Ă�ƌϯ;�ĞͿ�ƐĐŝŶƟůůĂƚŽƌƐ�ƉůĂĐĞĚ�ŽŶ�ďŽƚŚ�ƐŝĚĞƐ�ŽĨ�ƚŚĞ�
ǀĂĐƵƵŵ�ĐŚĂŵďĞƌ͘ �dŚĞ�ŝŶƚĞŶƐĞ�ĐŽůĚ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĂǀĂŝůĂďůĞ�Ăƚ�ƚŚĞ�W&ϭď�ďĞĂŵ�ůŝŶĞ�ĂŶĚ�ƚŚĞ�ŚŝŐŚ�ĞĸĐŝĞŶĐǇ�>Ă�ƌϯ;�ĞͿ�ƐĐŝŶƟůůĂƚŽƌƐ�
ĞŶĂďůĞ�ƵƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ƐĞŶƐŝƟǀŝƚǇ�ĨŽƌ�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇƐ�ďǇ�ĂďŽƵƚ�ϱ�ŽƌĚĞƌ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƌĞĐĞŶƚ�
ŵĞĂƐƵƌĞŵĞŶƚ�΀Ϯ΁͕�ǁŚŝĐŚ�ŝƐ�ŚŝŐŚ�ĞŶŽƵŐŚ�ƚŽ�ƚĂŬĞ�ĚĂƚĂ�Ăƚ�ĞŶĞƌŐŝĞƐ�ŵŽƌĞ�ƚŚĂŶ�ϭϱ�DĞs͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�ǁĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�
ĚĞƚĂŝůƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚ�ĂŶĚ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ

΀ϭ΁�,͘�ǀĂŶ�ĚĞƌ�WůŽĞŐ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϱϮ�;ϭϵϵϱͿ�ϭϵϭϱ͖͘�΀Ϯ΁��͘�KďĞƌƐƚĞĚƚ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ�;ϮϬϭϯͿ�ϬϱϭϲϬϮ͘
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Abstracts

I180 Status of the JENDL Project 
Iwamoto O., Shibata K., Iwamoto N., Kunieda S., Minato F., Ichihara A., Nakayama S. 
EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝͲŵƵƌĂ͕�:ĂƉĂŶ

dŚĞ�ůĂƚĞƐƚ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶĞƌĂů�ƉƵƌƉŽƐĞ�ĮůĞ�:�E�>Ͳϰ͘Ϭ�ǁĂƐ�ƌĞůĞĂƐĞĚ�ŝŶ�ϮϬϭϬ�ďǇ�ŝŵƉƌŽǀŝŶŐ�ĮƐƐŝŽŶͲƉƌŽĚƵĐƚ�ĂŶĚ�ŵŝŶŽƌͲĂĐƟŶŝĚĞ�
ĚĂƚĂ�ĂƐ�ǁĞůů�ĂƐ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ƚŽ�ŵĞĞƚ�ŶĞĞĚƐ�ŽĨ�ŝŶŶŽǀĂƟǀĞ�ƌĞĂĐƚŽƌƐ͘��ŌĞƌ�ƚŚĂƚ͕�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�:�E�>Ͳϰ͘Ϭ�ǁĂƐ�
ĞǆƚĞŶĚĞĚ�ƵƉ�ƚŽ�ϮϬϬ�DĞs�ĨŽƌ�ϭϯϬ�ŶƵĐůŝĚĞƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ϭϯϯ�ŶƵĐůŝĚĞƐ�ǁĞƌĞ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�
ŵĞĞƚ�ŶĞĞĚƐ�ĨƌŽŵ�ǀĂƌŝŽƵƐ�ĂĐĐĞůĞƌĂƚŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ƐƵĐŚ�ĂƐ�ĂĐĐĞůĞƌĂƚŽƌ�ĚƌŝǀĞŶ�ƐǇƐƚĞŵ�;��^Ϳ͘�dŚĞǇ�ǁĞƌĞ�ĐŽŵƉŝůĞĚ�ĂƐ�:�E�>Ͳϰ͘Ϭͬ
,��ĂŶĚ�ƌĞůĞĂƐĞĚ�ŝŶ�ϮϬϭϱ͘
�Ŷ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĮůĞ�ĨŽƌ�ĚĞĐŽŵŵŝƐƐŝŽŶ�ŽĨ�ůŝŐŚƚͲǁĂƚĞƌ�ƌĞĂĐƚŽƌƐ�;>tZƐͿ�ŝƐ�ƵŶĚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ǁŝůů�ďĞ�ƌĞůĞĂƐĞĚ�ŝŶ�
&zϮϬϭϲ͘��/ƚ�ǁŝůů�ĐŽŶƚĂŝŶ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϯϬϬ�ŶƵĐůŝĚĞƐ�ŝŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ϭϬͲϱ�Ğs�ƚŽ�ϮϬ�DĞs�ŝŶĐůƵĚŝŶŐ�
ŝƐŽŵĞƌ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�:�E�>��ĞĐĂǇ��ĂƚĂ�&ŝůĞ�ϮϬϭϱ�ǁĂƐ�ƌĞůĞĂƐĞĚ� ŝŶ�ϮϬϭϱ͘� /ƚ�ǁŽƵůĚ�ďĞ�ƵƐĞĚ� ŝŶ�ĞƐƟŵĂƟŽŶ�ŽĨ�
ƌĂĚŝŽͲŝƐŽƚŽƉĞ�ƉƌŽĚƵĐƟŽŶ�ďǇ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ�ŝŶ�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ƚŚĞ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ͘��Ɛ�ƚŚĞ�ŶĞǆƚ�ƐƚĞƉ͕�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ĮůĞ�ǁŝůů�ďĞ�
ƵƉŐƌĂĚĞĚ�ďǇ�ŝŶĐůƵĚŝŶŐ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůŝĚĞƐ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ŽƚŚĞƌ�ƚŚĂŶ�ƚŚĞ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ŽĨ�>tZƐ͘
�ǀĂůƵĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ŶĞǆƚ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ŐĞŶĞƌĂů�ƉƵƌƉŽƐĞ�ĮůĞ�ŝƐ�ĂůƐŽ�ŝŶ�ƉƌŽŐƌĞƐƐ͘�/ƚ�ŝƐ�ƉůĂŶŶĞĚ�ƚŽ�ďĞ�ƌĞůĞĂƐĞĚ�ďǇ�
ϮϬϮϮ͘�^ĞǀĞƌĂů�ŶĞǁ�ĞǀĂůƵĂƟŽŶƐ�ŵĂŝŶůǇ�ĨŽƌ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ƚŚĂƚ�ŚĂĚ�ŶŽƚ�ďĞĞŶ�ƵƉĚĂƚĞĚ�ŝŶ�:�E�>Ͳϰ͘Ϭ�ǁĞƌĞ�ĂůƌĞĂĚǇ�ĚŽŶĞ͘��ĂƚĂ�ĨŽƌ�
ůŝŐŚƚ�ŶƵĐůĞŝ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ�ŵĂƚĞƌŝĂů�ǁŝůů�ďĞ�ƵƉĚĂƚĞĚ͘�DŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ĚĂƚĂ�ĂƌĞ�ƐƟůů�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ĚĞǀĞůŽƉ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƐǇƐƚĞŵ�ŽĨ�
nuclear waste, and so they will be updated using new measurements especially done in J-PARC.Status of the JENDL project in 
ĚĞǀĞůŽƉŝŶŐ�ƚŚĞ�ŐĞŶĞƌĂů�ĂŶĚ�ƐƉĞĐŝĂů�ƉƵƌƉŽƐĞ�ĮůĞƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘
dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĂƌƚůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�ĐŽŽƌĚŝŶĂƚĞĚ�ƌĞƐĞĂƌĐŚ�ŽŶ�͞dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ďĂƐĞ�ĨŽƌ�ƌĂĚŝŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝ-
ǌĂƟŽŶ�ĨŽƌ�ŶƵĐůĞĂƌ�ĨĂĐŝůŝƟĞƐ͟�ǁŝƚŚ�dŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ�WŽǁĞƌ��ŽŵƉĂŶǇ�ĂŶĚ�dŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ��ŶĞƌŐǇ͘

R181 A new evaluation of the neutron data standards 
�ĂƌůƐŽŶ���͘�ϭ͕�WƌŽŶǇĂĞǀ�s͘ �Ϯ͕�,ĂůĞ�'D͘�ϯ͕��ĂƉŽƚĞ�Z͘�ϰ͕��ƵƌĂŶ�/͘�ϱ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�ϲ͕�<ĂǁĂŶŽ�d͘ �ϯ͕�<ƵŶŝĞĚĂ�^͘�ϳ͕�
DĂŶŶŚĂƌƚ�t͘�ϴ͕�DĂƌĐŝŶŬĞǀŝĐŝƵƐ��͘�ϰ͕�EĞůƐŽŶ�ZK͘�ϯ͕�EĞƵĚĞĐŬĞƌ��͘�ϯ͕�EŽŐƵĞƌĞ�'͘�ϵ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϲ͕�^ŝŵĂŬŽǀ�^͘�
ϰ͕�^ŵŝƚŚ��>͘�ϭϬ͕�dĂůŽƵ�W͘ �ϯ͕�dĂŽ�y͘�ϭϭ͕�dƌŬŽǀ��͘�ϰ͕�tĂůůŶĞƌ��͘�ϭϮ͕�tĂŶŐ�t͘�ϭϭ͕� 
ϭ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�'ƌŽƵƉ͕�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�^ƚĂŶĚĂƌĚƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �'ĂŝƚŚĞƌƐďƵƌŐ͕�D�͕�h^�͖�Ϯ�
�ƚŽŵƐƌĂŶĚĂƌƚ͕�ZŽƐĂƚŽŵ�^ƚĂƚĞ��ŽƌƉŽƌĂƟŽŶ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ�ED͕�
h^�͖�ϰ�E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϱ�&ĂĐƵůƚĂĚ�ĚĞ�&ŝƐŝĐĂ͕�
hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ͖�ϲ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�hŶŝƚ͕���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϳ�EƵĐůĞĂƌ�
�ĂƚĂ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�ϴ�EĞƵƚƌŽŶ�DĞƚƌŽůŽŐǇ�'ƌŽƵƉ͕�WŚǇƐŝŬĂůŝƐĐŚͲdĞĐŚŶŝƐĐŚĞ�
�ƵŶĚĞƐĂŶƐƚĂůƚ͕��ƌĂƵŶƐĐŚǁĞŝŐ͕�'ĞƌŵĂŶǇ͖�ϵ�^WZ�ͬ>�WŚ͕������ĂĚĂƌĂĐŚĞ͕�&ƌĂŶĐĞ͖�ϭϬ��ŽƌŽŶĂĚŽ͕���͕�h^�͖�ϭϭ��ŚŝŶĂ�
EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ�;�E��Ϳ͕��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂ͖�ϭϮ�ZĞƐĞĂƌĐŚ�^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�
ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�dŚĞ��ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĂŶďĞƌƌĂ͕��ƵƐƚƌĂůŝĂ

��ŶƵŵďĞƌ�ŽĨ�ŶĂƟŽŶĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ƉůĂŶŶŝŶŐ�ŶĞǁ�ǀĞƌƐŝŽŶƐ�ŽĨ�ƚŚĞŝƌ�ůŝďƌĂƌŝĞƐ�ŝŶĐůƵĚŝŶŐ��E�&ͬ�͘�hƉĚĂƚĞĚ�ƐƚĂŶĚĂƌĚƐ�
ĞǀĂůƵĂƟŽŶƐ�ǁŝůů�ďĞ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚŽƐĞ�ůŝďƌĂƌŝĞƐ͘�/ŵƉƌŽǀĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ŵĂĚĞ�ŝŶ�ƚŚĞ�ĚĂƚĂďĂƐĞƐ�ĂŶĚ�ĞǀĂůƵĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ�
ƚŚĞ�ƐƚĂŶĚĂƌĚƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ŝŶĐůƵĚĞĚ�ŝŶ�Ă�ŶĞǁ�ƐƚĂŶĚĂƌĚƐ�ĞǀĂůƵĂƟŽŶ�ƚŚĂƚ�ǁĂƐ�ƌĞĐĞŶƚůǇ�ĐŽŵƉůĞƚĞĚ͘�dŚĞ�ĞǀĂůƵĂƟŽŶ�ƌĞƐƵůƚĞĚ�
ĨƌŽŵ�Ă�ĐŽůůĂďŽƌĂƟŽŶ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ĂŶ�/�����ĂƚĂ��ĞǀĞůŽƉŵĞŶƚ�WƌŽũĞĐƚ͘�
DĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ŵĂĚĞ�ĨŽƌ�Ăůů�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƐŝŶĐĞ�ƚŚĞ�ůĂƐƚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƚĂŶĚĂƌĚƐ͘�dŚĞ�ĚĂƚĂďĂƐĞ�
ŝŶĐůƵĚĞƐ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ��,;Ŷ͕ŶͿ͕�3He(n,p), 6Li(n,t), 10�;Ŷ͕ɲɶͿ͕�10�;Ŷ͕ɲͿ͕��;Ŷ͕ŶͿ͕��Ƶ;Ŷ͕ɶͿ͕�ϮϯϱU(n,f) and 238U(n,f) standard 
ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƌĂƟŽƐ�ĂŵŽŶŐ�ƚŚĞŵ͘�dŚĞ�ĚĂƚĂďĂƐĞ�ĂůƐŽ�ŝŶĐůƵĚĞƐ�ƚŚĞ�238h;Ŷ͕ɶͿ�ĂŶĚ�239WƵ;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�
ƐƚĂŶĚĂƌĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚŽƐĞ�ĚĂƚĂ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ƐŝŶĐĞ�ƚŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ƌĂƟŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚŽƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�
ƐƚĂŶĚĂƌĚƐ�ĂŶĚ�ĂďƐŽůƵƚĞ�ĚĂƚĂ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ŽŶ�ƚŚĞŵ͘��dŚƵƐ�ƚŚĞǇ�ǁŝůů�ŚĂǀĞ�ĂŶ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ƐƚĂŶĚĂƌĚƐ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ�
ƚŚĂƚ�ŝŶĐůƵĚĞƐ�ƌĂƟŽ�ĚĂƚĂ͘�tŽƌŬ�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ�ƌĞĐĞŶƚůǇ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�238h;Ŷ͕ɶͿ�ĂŶĚ�239WƵ;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�tŽƌŬ�ŚĂƐ�ĂůƐŽ�
been done on the thermal constants. 

�ǀĂůƵĂƟŽŶƐ�ĨŽƌ�ƌĞĂĐƟŽŶƐ�ƚŚĂƚ�ĂƌĞ�ŶŽƚ�ƚƌĂĚŝƟŽŶĂů�ƐƚĂŶĚĂƌĚƐ�ŚĂǀĞ�ĂůƐŽ�ďĞĞŶ�ŵĂĚĞ͘�tŽƌŬ�ǁĂƐ�ĚŽŶĞ�ŽŶ�ƚŚĞ�ŐŽůĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�Ăƚ�
ĞŶĞƌŐŝĞƐ�ďĞůŽǁ�ǁŚĞƌĞ�ŝƚ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ƐƚĂŶĚĂƌĚ͘�dŚŝƐ�ŚĂƐ�ƌĞƐƵůƚĞĚ�ŝŶ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶ�ƚŚŝƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƉĂƌƟĐƵůĂƌůǇ�ŝŶ�ƚŚĞ�
ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ǁŚĞƌĞ�ŝƚ�ŝƐ�ƵƐĞĚ�ĂƐ�Ă�ƌĞĨĞƌĞŶĐĞ�ŝŶ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂƉƉůŝĐĂƟŽŶƐ͘�ZĞĨĞƌĞŶĐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�
ƉƌŽĚƵĐƟŽŶ�ŝŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ƐƚƵĚŝĞĚ�ĂŶĚ�ƚŚĞ�ďĞƐƚ�ĐĂŶĚŝĚĂƚĞƐ�ŚĂǀĞ�ďĞĞŶ�ƐƵŐŐĞƐƚĞĚ͘��ůƐŽ�ƌĞĨĞƌĞŶĐĞ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ǀĞƌǇ�ŚŝŐŚ�ĞŶĞƌŐǇ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ͘
�Ŷ�ĞīŽƌƚ�ǁĂƐ�ĚŝƌĞĐƚĞĚ�Ăƚ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ϮϱϮ�Ĩ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĂŶĚ�ƚŚĞ�ϮϯϱU 
ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌƵŵ͘�
dŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ǁŽƌŬ�ŽŶ�ƚŚŝƐ�ƉƌŽũĞĐƚ�ǁŝůů�ďĞ�ŐŝǀĞŶ�Ăƚ�ƚŚŝƐ�ŵĞĞƟŶŐ͘�
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R182 On the search for a (n,f) cross-section reference at intermediate energies
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/����ŚĂƐ�ƌĞĐĞŶƚůǇ�ŝƐƐƵĞĚ�Ă�ĚŽĐƵŵĞŶƚ�΀DĂƌĐŝŶŬĞǀŝĐŝƵƐ�Ğƚ�Ăů͕͘�/����/E��;E�^ͿͲϬϲϴϭ͕��ϮϬϭϱ�΁�ŽŶ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ƌĞĨĞƌĞŶĐĞƐ�ƚŽ�
ďĞ�ƵƐĞĚ�ŝŶ�ŶƵĐůĞĂƌͲĮƐƐŝŽŶ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ƚŚĞ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘�dŚĞ�ĐĂƐĞ�ŽĨ�ϮϯϱU, 238U, 209�ŝ�ĂŶĚ�natPb are there studied 
ďĞŝŶŐ�ĐůĞĂƌůǇ�ƐƚĂƚĞĚ�ƚŚĞ�ůĂĐŬ�ŽĨ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞĨĞƌĞŶĐĞ�ƉŽŝŶƚ͕�ĂĐĐƵƌĂƚĞ�ĞŶŽƵŐŚ�ƚŽ�ĐĂůŝďƌĂƚĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƉƉĂƌĂƚƵƐĞƐ�
ƵƐĞĚ�Ăƚ�ĚŝīĞƌĞŶƚ�ůĂďŽƌĂƚŽƌŝĞƐ͘� /Ŷ�ƚŚŝƐ�ǁŽƌŬ�ǁĞ�ǁŝůů�ĚŝƐĐƵƐƐ�ŽŶ�ƚŚĞ�;Ŷ͕ĨͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƉƌŽƉŽƐĞĚ�ĂƐ�ƌĞĨĞƌĞŶĐĞƐ�ďǇ�ƚŚĞ�/����ĨŽƌ�
ϮϯϱU, 238U and 209�ŝ͕�ĐŽŵƉĂƌŝŶŐ�ŝƚ�ǁŝƚŚ�Ă�ŶĞǁ�ĂŶĂůǇƐŝƐ�ƚŚĂƚ�ĐŽŵďŝŶĞƐ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ���ZEͲŶdK&�ŽĨ�ƚŚĞŝƌ�ĐƌŽƐƐͲ
ƐĞĐƟŽŶ�ƌĂƟŽƐ�΀dĂƌƌşŽ�Ğƚ�Ăů͘�WZ��ϴϯ͕�ϮϬϭϭ΁΀WĂƌĂĚĞůĂ�Ğƚ�Ăů͘�WZ��ϵϭ͕�ϮϬϭϱ΁��ǁŝƚŚ�ŶĞǁ�ĐĂůĐƵůĂƟŽŶƐ�ĚŽŶĞ�ƵƐŝŶŐ�D��ĐŽĚĞƐ�ďĂƐĞĚ�ŽŶ�
ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŵŽĚĞůƐ��/E�>нн͕�'�D/E/нн͕�ĂŶĚ���>�Ϭϳ͘�dŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ĐƌŽƐƐͲĐŚĞĐŬĞĚ�ǁŝƚŚ�ƚŚŽƐĞ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�ƚŚĞ�
;Ɖ͕ĨͿ�ƌĞĂĐƟŽŶƐ͕�ǁŚĞƌĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůƵĞƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ͘
��tĞ�ŚĂǀĞ�ƐŽ�ĞǀĂůƵĂƚĞĚ�ƚŚĞ�;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ��238U, ϮϯϱU and 209�ŝ͕�ŝŶ�ƚŚĞ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŐŽŝŶŐ�ĨƌŽŵ�ϮϬϬ�DĞs�
ƚŽ�ϯ�'Ğs͘ �&Žƌ�ƚŚĞƐĞ�hƌĂŶŝƵŵ�ŝƐŽƚŽƉĞƐ͕�ŽƵƌ�ƌĞƐƵůƚƐ�ĚĞĮŶŝƟǀĞůǇ�ĚŝƐĐĂƌĚ�ƚŚĞ�:�E�>ͬ,��ĞǀĂůƵĂƟŽŶƐ�ĂďŽǀĞ�ϯϬϬ�DĞs͕�ĨĂůůŝŶŐ�ŝŶƐŝĚĞ�
ƚŚĞ�ĐŽŶĮĚĞŶĐĞ�ĐŽƌƌŝĚŽƌ�ƉƌŽƉŽƐĞĚ�ďǇ�/����ďƵƚ�ĨŽƌ�ƚŚĞ�ƉŽŝŶƚƐ�ĂƌŽƵŶĚ�ϯϬϬ�ʹ�ϰϬϬ�DĞs�ǁŚĞƌĞ�Ă�ĚŝƐĐƌĞƉĂŶĐǇ�ŝƐ�ƚŽ�ďĞ�ŶŽƟĐĞĚ͘�&Žƌ�
�ŝƐŵƵƚŚ͕�ŽƵƌ�ŶĞǁ�ƉĂƌĂŵĞƚƌŝǌĂƟŽŶ�ĨĂůůƐ�ŝŶƐŝĚĞ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƚŚĞ�/����ƌĞĐŽŵŵĞŶĚĞĚ�ǀĂůƵĞƐ͘�
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ƚƌŽŶ�ƌĞŐŝŽŶ�ǁŝƚŚ�ƚŚĞ�ZĞƐŽůǀĞĚ�ZĞƐŽŶĂŶĐĞ�ZĞŐŝŽŶ�;ZZZͿ͘�dŚĞ�hZZ�ŝƐ�ƉƌŽďůĞŵĂƟĐ�ƐŝŶĐĞ�ƌĞƐŽŶĂŶĐĞƐ�ĂƌĞ�ŶŽƚ�ƌĞƐŽůǀĂďůĞ�ĞǆƉĞƌŝŵĞŶ-
ƚĂůůǇ�ǇĞƚ�ƚŚĞ�ŇƵĐƚƵĂƟŽŶƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƉůĂǇ�ĂŶ�ĚŝƐĐĞƌŶŝďůĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂůůǇ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ͗�ƚŚĞ�hZZ�ŝŶ�Ă�ƚǇƉŝ-
ĐĂů�ŶƵĐůĞƵƐ�ŝƐ�ŝŶ�ƚŚĞ�ϭϬϬ�ŬĞs�ͲͲ�Ϯ�DĞs�ǁŝŶĚŽǁ�ǁŚĞƌĞ�ƚŚĞ�ƚǇƉŝĐĂů�ĮƐƐŝŽŶ�ƐƉĞĐƚƌƵŵ�ƉĞĂŬƐ͘�dŚĞ�hZZ�ĂůƐŽ�ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�
ďĞƚǁĞĞŶ�ZͲŵĂƚƌŝǆ�ƚŚĞŽƌǇ�ƵƐĞĚ�ƚŽ�ĚĞƐĐƌŝďĞĚ�ŝƐŽůĂƚĞĚ�ƌĞƐŽŶĂŶĐĞƐ�ĂŶĚ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƚŚĞŽƌǇ�ǁŚŝĐŚ�ĂĐĐƵƌĂƚĞůǇ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�
ĂǀĞƌĂŐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘��/Ŷ�ƉƌĂĐƟĐĞ͕�ŽŶůǇ�ĂǀĞƌĂŐĞ�Žƌ�ƐǇƐƚĞŵĂƟĐ�ĨĞĂƚƵƌĞƐ�ŽĨ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞƐ�ŝŶ�ƚŚĞ�hZZ�ĂƌĞ�ŬŶŽǁŶ�ĂŶĚ�ĂƌĞ�ƚĂďƵ-
ůĂƚĞĚ�ŝŶ�ĞǀĂůƵĂƟŽŶƐ�ŝŶ�Ă�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ƐƵĐŚ�ĂƐ��E�&ͬ�Ͳs//͘ϭ͘���ŽĚĞƐ�ƐƵĐŚ�ĂƐ��DWy�ĂŶĚ�E:Kz�ĐĂŶ�ĐŽŵƉƵƚĞ�ƚŚĞ�ƉƌŽďĂďŝůŝƚǇ�
ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ� ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ� ŝŶ� ƚŚĞ�hZZ�ƵŶĚĞƌ�ƐŽŵĞ�ĂƐƐƵŵƉƟŽŶƐ�ƵƐŝŶŐ�DŽŶƚĞ��ĂƌůŽ�ƌĞĂůŝǌĂƟŽŶƐ�ŽĨ�ƐĞƚƐ�ŽĨ� ƌĞƐŽŶĂŶĐĞƐ͘��
dŚĞƐĞ�ƉƌŽďĂďŝůŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂƌĞ�ƐƚŽƌĞĚ�ŝŶ�ƚŚĞ�ƐŽͲĐĂůůĞĚ�WhZZ�ƚĂďůĞƐ͘��/Ŷ�ŽƵƌ�ǁŽƌŬ͕�ǁĞ�ĚĞǀĞůŽƉ�Ă�ƐĐŚĞŵĞ�ĨŽƌ�ĐŽŵƉƵƟŶŐ�ƚŚĞ�
ĐŽǀĂƌŝĂŶĐĞ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƉƌŽďĂďŝůŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶ�ƵƐŝŶŐ�ƚŚĞ�'ĂƵƐƐŝĂŶ�KƌƚŚŽŐŽŶĂů��ŶƐĞŵďůĞ�ƚƌŝƉůĞ�ŝŶƚĞŐƌĂů͘��hŶĚĞƌ�ƚŚĞ�ĂƐ-
ƐƵŵƉƟŽŶ�ƚŚĂƚ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͛�ƉƌŽďĂďŝůŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂƌĞ�ŶŽƌŵĂů�Žƌ�ůŽŐͲŶŽƌŵĂů͕�ǁĞ�ĐĂŶ�ĐŽŵƉƵƚĞ�ƚŚĞ�WhZZ�ƚĂďůĞƐ�ĂŶĂůǇƟ-
ĐĂůůǇ͘��tĞ�ƚĞƐƚ�ŽƵƌ�ĂƉƉƌŽĂĐŚ�ǁŝƚŚ�ĂŶ�ŝŵƉƌŽǀĞŵĞŶƚ�ƚŽ�ƚŚĞ�'ĂƵƐƐŝĂŶ�KƌƚŚŽŐŽŶĂů��ŶƐĞŵďůĞ�ŝŶƐƉŝƌĞĚ�ĂƉƉƌŽĂĐŚ�ŽĨ�<ĂǁĂŶŽ͕�dĂůŽƵ�
ĂŶĚ�tĞŝĚĞŶŵƵĞůůĞƌ͘ ��KƵƌ�ĂƉƉƌŽĂĐŚ�ĚĞĮŶĞƐ�ƚŚĞ�ůŝŵŝƚƐ�ŽĨ�ĂƉƉůŝĐĂďŝůŝƚǇ�ŽĨ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƚŚĞŽƌǇ�ĂŶĚ�ƐƵŐŐĞƐƚƐ�Ă�ǁĂǇ�ƚŽ�ĐĂůĐƵůĂƚĞ�
WhZZ�ƚĂďůĞƐ�ĚŝƌĞĐƚůǇ�ĨƌŽŵ�ƐǇƐƚĞŵĂƟĐƐ�ĨŽƌ�ŶƵĐůĞŝ�ǁŚŽƐĞ�ZZZ�ŝƐ�ƵŶŬŶŽǁŶ͘
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S185 Evaluation of neutron total and capture cross sections on Tc-99 in the unresolved 
resonance region 
Iwamoto N.  
EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ

��ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽũĞĐƚ�ĞŶƟƚůĞĚ�ĂƐ�͞ZĞƐĞĂƌĐŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ��ĐĐƵƌĂĐǇ�/ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�DŝŶŽƌ�
��ƟŶŝĚĞƐ�;�/D��Ϳ͟�ŝƐ�ďĞŝŶŐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�:ĂƉĂŶ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĂŝŵƐ�Ăƚ�ŚŝŐŚ�ƋƵĂůŝƚǇ�ĞǀĂůƵĂƟŽŶ�ďĂƐĞĚ�ŽŶ�ŝƚĞƌĂƟǀĞ�ĐŽŵŵƵ-
ŶŝĐĂƟŽŶ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĞƌƐ͘�
dĞĐŚŶĞƟƵŵͲϵϵ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŝŶ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ͘�dŚĞ�ƌĞůŝ-
able nuclear data are indispensable for wide energy range up to a few MeV, in order to develop environmental load reducing 
ƚĞĐŚŶŽůŽŐǇ͘�EĞǀĞƌƚŚĞůĞƐƐ͕�ŝƚ�ŝƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ͕�:�E�>Ͳϰ͘Ϭ͕��E�&ͬ�Ͳs//͘ϭ͕�:�&&Ͳϯ͘Ϯ�ĂŶĚ�
��E�>Ͳϯ͘ϭ�ƐŚŽǁ�ůĂƌŐĞ�ĚŝīĞƌĞŶĐĞ�ŝŶ�ƚŚĞ�ĞŶĞƌŐŝĞƐ�ĂďŽǀĞ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƚŽ�ϭ�DĞs�ĚƵĞ�ƚŽ�ŶŽ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘
dŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�dĐͲϵϵ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ƚŚĞ�ĐŽƵƉůĞĚͲĐŚĂŶŶĞůƐ�ŽƉƟĐĂů�ŵŽĚĞů͘� /Ŷ�ŽƌĚĞƌ�ƚŽ�ĐŽŶƐƚƌĂŝŶ�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͕�ǁĞ�ĂĚŽƉƚĞĚ�ŶĞƵƚƌŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ĚĂƚĂ�
ŽĨ�:�E�>Ͳϰ͘Ϭ͕�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂďŽǀĞ�ϭ�DĞs͘ �dŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁĂƐ�ĚŽŶĞ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�
��KE��ĐŽĚĞ͘�dŚĞ�ƌĞƐŽŶĂŶĐĞ�ƐƉĂĐŝŶŐ�ǁĂƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĚĂƚĂ�ĂŶĚ�ƵƐĞĚ�ƚŽ�Įǆ�ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌ͘ �dŚĞ�ƉƌĞ-
ƐĞŶƚ�ĞǀĂůƵĂƟŽŶ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ĚŝīĞƌĞŶƚ�ĨƌŽŵ�ƚŚĂƚ�ŽĨ�:�E�>Ͳϰ͘Ϭ͘�/Ŷ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ͕�ƚŚĞ�ŽďƚĂŝŶĞĚ�ƚŽƚĂů�
ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝůů�ďĞ�ĐŽŵƉĂƌĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ�ǁŝƚŚ�ƚŚŽƐĞ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ͘
Present study includes the result of “Research and Development for accuracy improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�
ŽĨ�:ĂƉĂŶ�;D�ydͿ͘

S186 Improving activation cross section data with TALYS 
Dzysiuk N. 1, Koning A. 2 
ϭ�EZ'͕�WĞƩĞŶ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͖�Ϯ�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ��

EŽǁĂĚĂǇƐ�EƵĐůĞĂƌ��ĂƚĂ�ĂƌĞ�ĞǆƉĂŶĚŝŶŐ�ƚŚĞ�ĂƌĞĂ�ŽĨ�ƚŚĞŝƌ�ĂƉƉůŝĐĂƟŽŶ�ĂŶĚ�ĂƌĞ�ĂĐƋƵŝƌŝŶŐ�ŵŽƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ŝŵƉŽƌƚĂŶĐĞ�ĂƐ�ǁĞůů�
ĂƐ�ŵŽƌĞ�ƐƉĞĐŝĮĐ�ƉƌĞĐŝƐŝŽŶ�ŶĞĞĚƐ�ŝŶ�ǀĂƌŝŽƵƐ�ƐƚƵĚŝĞƐ͘�dŚĞ�ŵĂũŽƌ�ƉĂƌƚ�ŽĨ�ĂǀĂŝůĂďůĞ�ĚĂƚĂ�ŝƐ�ƐƚŽƌĞĚ�ŝŶ�ĐŽŵƉƵƚĞƌ�ƌĞĂĚĂďůĞ�ĨŽƌŵĂƚƐ�ŝŶ�
ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĂŶĚ�ŝŶĐůƵĚĞƐ�ŐĞŶĞƌĂů�ƉƵƌƉŽƐĞ�ĮůĞƐ�ƵƐĞĚ�ĨŽƌ�ŶĞƵƚƌŽŶŝĐ�ĐĂůĐƵůĂƟŽŶƐ͘�hŶĨŽƌƚƵŶĂƚĞůǇ�ƚŚĞ�ƉƌŽďůĞŵ�ǁŝƚŚ�ŝŶĐŽŶƐŝƐƚĞŶĐǇ�
ďĞƚǁĞĞŶ�ĚŝīĞƌĞŶƚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ƐƟůů�ƌĞŵĂŝŶƐ�ǁŚŝĐŚ�ĚĞŵĂŶĚƐ�ĂĚĚŝƟŽŶĂů�ĞīŽƌƚƐ�ĂŶĚ�ĂƉƉƌŽĂĐŚĞƐ͘�dŚĞ�ĐƵƌƌĞŶƚ�ǁŽƌŬ�ŝƐ�ĨŽĐƵƐĞĚ�
ŽŶ�ŝŵƉƌŽǀŝŶŐ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŝŶ�ƚŚĞ�d�E�>ͲϮϬϭϲ�ůŝďƌĂƌǇ͘�dŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ĨƵƐŝŽŶ�
ĂŶĚ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ŶĞĞĚƐ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ͘�dŚĞ�ĮƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�d�>z^Ͳϭ͘ϴ�ĐŽĚĞ�ďǇ�ŵĞĂŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ŵŽĚĞů�
ƉĂƌĂŵĞƚĞƌ�ǀĂƌŝĂƟŽŶ͘�DŽƐƚůǇ�ĨŽƌ�ƚŚĞ�ŽƉƟĐĂů�ŵŽĚĞů�ĂŶĚ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ͕�ĨŽůůŽǁĞĚ�ďǇ�ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�ƚŚĞ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�
ƚĂŬĞŶ�ĨƌŽŵ��y&KZ�ĂŶĚ�ŽƚŚĞƌ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂďĂƐĞƐ͘�dŚĞ�ƵƉĚĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ĂƌĞ�ŐŽŝŶŐ�ƚŽ�ďĞ�ĂĚŽƉƚĞĚ�ƚŽ�ƚŚĞ�ŶĞǁ�
ǀĞƌƐŝŽŶ�ŽĨ�d�E�>͘�dŚĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ďŽƚŚ�ĨŽƌ�ĚŝīĞƌĞŶƟĂů�ĂƐ�ǁĞůů�ĂƐ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ƐĞƚƐ͘�
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S187 Updated and revised neutron reaction data for n+236,238Np 
�ŚĞŶ�'͘�ϭ͕�tĂŶŐ�:͘�ϭ͕��ĂŽ�t͘�Ϯ͕�dĂŽ�y͘�ϭ͕�zƵ��͘��ϭ͕�dĂŶŐ�'͘�Ϯ 
ϭ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ͖�Ϯ�^ƚĂƚĞ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �
^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ͕�WĞŬŝŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶ͕�Z͘W͘�ŚŝŶĂ

dŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŝƚŚ�ŚŝŐŚ�ĂĐĐƵƌĂĐǇ�ĨŽƌ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ƉůĂǇ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ĂƉƉůŝĐĂƟŽŶƐ͕�ŝŶĐůƵĚŝŶŐ�
ƌĞĂĐƚŽƌ�ĚĞƐŝŐŶ�ĂŶĚ�ŽƉĞƌĂƟŽŶ͕�ĨƵĞů�ĐǇĐůĞ͕�ĞƐƟŵĂƟŽŶ�ŽĨ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ŝŶ�ŚŝŐŚ�ďƵƌŶͲƵƉ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ƚŚĞ�ŵŝŶŽƌ�
ĂĐƟŶŝĚĞƐ�ƚƌĂŶƐŵƵƚĂƟŽŶ͘��ĂƐĞ�ŽŶ�Ă�ŶĞǁ�ƐĞƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŽƉƟĐĂů�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌ�ĂŶĚ�ƚŚĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƐǇƐƚĞŵĂƟĐ�ŽĨ�EƉ�
ŝƐŽƚŽƉĞƐ�ƌĞĂĐƟŽŶ͕�Ă�ĨƵůů�ƐĞƚ�ŽĨ�236,238Np neutron nuclear data from 10Ͳϱ�Ε�ϮϬ�DĞs�ǁĞƌĞ�ƵƉĚĂƚĞĚ�ĂŶĚ�ŝŵƉƌŽǀĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞŽƌĞƟ-
ĐĂů�ĐĂůĐƵůĂƟŽŶ͘�dŚĞ�ŵĂŝŶůǇ�ƌĞǀŝƐĞĚ�ƋƵĂŶƟƟĞƐ�ŝŶĐůƵĚĞ�ƚŚĞ�ƚŽƚĂů͕�ĞůĂƐƟĐ͕�ŝŶĞůĂƐƟĐ͕�ĮƐƐŝŽŶ͕�;Ŷ͕�ϮŶͿ�ĂŶĚ�;Ŷ͕�ŐͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƐ�ǁĞůů�
ĂƐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĞƚĐ͘�dŚĞ�ƉƌŽŵŝƐŝŶŐ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ǁŚĞŶ�ƚŚĞ�ƌĞŶĞǁĂů�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ŽĨ�236,238Np will be used to 
instead of the evaluated data in CENDL-3.1 database.

S188 Comparison evaluation for neutron cross section of 250Cf 
Alrwashdeh M. 1, AbuSaleem  K. 1,2 
1 Jordan Atomic Energy Commission, Amman, Jordan; 2  Department of Physcs, the University of Jordan, 
Amman, Jordan

dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ĂŶĚ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶƐ͕�
ǁŚĞƌĞ� ƚŚĞ� ŝŶĐŝĚĞŶƚ�ƉĂƌƟĐůĞ� ŝƐ�ĞŝƚŚĞƌ�Ă�ŶĞƵƚƌŽŶ�Žƌ�Ă�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ� ;Ɖ͕�ĂůƉŚĂ͕�Ě͕� ͘͘͘Ϳ͘��ŶĞƌŐǇͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�
ĂŶŐƵůĂƌͲĚŝƐƚƌŝďƵƟŽŶ�ĚĂƚĂ�ĂƌĞ�ƚƌĞĂƚĞĚ͕�ĂƐ�ĂƌĞ�ĐĞƌƚĂŝŶ�ĨŽƌŵƐ�ŽĨ�ĞŶĞƌŐǇͲŝŶƚĞŐƌĂƚĞĚ�ĚĂƚĂ͘�/Ŷ�ƚŚĞ�ZĞƐŽůǀĞĚ�ZĞƐŽŶĂŶĐĞ�ZĞŐŝŽŶ�;ZZZͿ͕�
ƚŚĞŽƌĞƟĐĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŐĞŶĞƌĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ZĞŝĐŚͲDŽŽƌĞ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ƚŽ�ZͲŵĂƚƌŝǆ�ƚŚĞŽƌǇ�;ĂŶĚ�ĞǆƚĞŶƐŝŽŶƐ�ƚŚĞƌĞŽĨͿ͘�
^ŽƉŚŝƐƟĐĂƚĞĚ�ŵŽĚĞůƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŝƚƵĂƟŽŶ͗��ĂƚĂͲƌĞĚƵĐƟŽŶ�ƉĂƌĂŵĞƚĞƌƐ�;Ğ͘Ő͘�ŶŽƌŵĂůŝǌĂƟŽŶ͕�ďĂĐŬ-
ŐƌŽƵŶĚ͕�ƐĂŵƉůĞ�ƚŚŝĐŬŶĞƐƐͿ�ĂƌĞ�ŝŶĐůƵĚĞĚ͘�^ĞǀĞƌĂů�ŽƉƟŽŶƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ďŽƚŚ�ƌĞƐŽůƵƟŽŶ�ĂŶĚ��ŽƉƉůĞƌ�ďƌŽĂĚĞŶŝŶŐ͕�ŝŶĐůƵĚŝŶŐ�Ă�
ĐƌǇƐƚĂůͲůĂƫĐĞ�ŵŽĚĞů�ĨŽƌ��ŽƉƉůĞƌ�ďƌŽĂĚĞŶŝŶŐ͘�^ĞůĨͲƐŚŝĞůĚŝŶŐ�ĂŶĚ�ŵƵůƟƉůĞͲƐĐĂƩĞƌŝŶŐ�ĐŽƌƌĞĐƟŽŶ�ŽƉƟŽŶƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ĂŶĂůǇƐŝƐ�
ŽĨ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�DƵůƟƉůĞ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ŝŵƉƵƌŝƟĞƐ�ǁŝƚŚŝŶ�Ă�ƐĂŵƉůĞ�ĂƌĞ�ŚĂŶĚůĞĚ�ĂĐĐƵƌĂƚĞůǇ͘��ƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�hŶ-
ƌĞƐŽůǀĞĚ�ZĞƐŽŶĂŶĐĞ�ZĞŐŝŽŶ�;hZZͿ�ĐĂŶ�ĂůƐŽ�ďĞ�ĂŶĂůǇǌĞĚ�ƵƐŝŶŐ�^�DDz͘ �dŚĞ�ĐĂƉĂďŝůŝƚǇ�ǁĂƐ�ďŽƌƌŽǁĞĚ�ĨƌŽŵ�&ƌŽĞŚŶĞƌ Ɛ͛�&/d��^�
ĐŽĚĞ͖�^�DDz�ŵŽĚŝĮĐĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�hZZ�ŝŶĐůƵĚĞ�ŵŽƌĞ�ĞǆĂĐƚ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƉĂƌƟĂů�ĚĞƌŝǀĂƟǀĞƐ͕�ŶŽƌŵĂůŝǌĂƟŽŶ�ŽƉƟŽŶƐ�ĨŽƌ�ƚŚĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ŝŶĐƌĞĂƐĞĚ�ŇĞǆŝďŝůŝƚǇ�ĨŽƌ�ŝŶƉƵƚ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ƵƐĞƌͲĨƌŝĞŶĚůǇ�ŝŶƉƵƚ�ŽƉƟŽŶƐ͘�EƵĐůĞĂƌ�ĚĂƚĂ�
ŽĨ��ĨͲϮϱϬ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ͘ϬϬϬϬϭ�Ğs�ƚŽ�ϮϬ�DĞs͘ �dŚĞƌĞ�ĞǆŝƐƚ�ŽŶůǇ�Ă�ĨĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�
ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ďŽƚŚ�ƚŚĞ͕�ŝƐŽƚŽƉĞƐ͕�ǁŚŝĐŚ�ŝƐ͕�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞŐƌĂůƐ͘�
dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ƉƌĞƐĞŶƚ�ĞǀĂůƵĂƟŽŶ�ǁĂƐ�ďĂƐĞĚ�ŽŶ�ƐǇƐƚĞŵĂƟĐ�ƚƌĞŶĚƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĂŶĚ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ŽƉƟĐĂů͕�ƐƚĂƟƐƟĐĂů�
ĂŶĚ�ĞǀĂƉŽƌĂƟŽŶ�ŵŽĚĞůƐ͘�dŚĞ�ĞǀĂůƵƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚŝƐ�ǁŽƌŬ�ĂƌĞ�ƚŚĞ�ƚŽƚĂů͕�ĞůĂƐƟĐ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ͕�ĮƐƐŝŽŶ͕�ƌĂĚŝĂƟǀĞ�
ĐĂƉƚƵƌĞ͕�;Ŷ͕ϮŶͿ͕�;Ŷ͕ϯŶͿ�ĂŶĚ�;Ŷ͕ϰŶͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�/Ŷ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ďĞůŽǁ�ϭϱϬ�Ğs͕�ŚǇƉŽƚŚĞƟĐĂů�ƌĞƐŽŶĂŶĐĞ�ůĞǀĞůƐ�ǁĞƌĞ�
ŐĞŶĞƌĂƚĞĚ�ƐŽ�ĂƐ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ŵĞĂƐƵƌĞ͊�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞŐƌĂůƐ͘�KƚŚĞƌ�ĞǀĂůƵĂƚĞĚ�ƋƵĂŶƟƟĞƐ�ĂƌĞ�ƚŚĞ�
ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ĞůĂƐƟĐĂůůǇ�ĂŶĚ�ŝŶĞůĂƐƟĐĂůůǇ�ƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ƚŚŽƐĞ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ĨƌŽŵ�ƚŚĞ�;Ŷ͕ϮŶͿ͕�;Ŷ͕ϯŶͿ͕�
;Ŷ͕ϰŶͿ�ĂŶĚ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ͕�ƚŚĞŝƌ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĂŶĚ�ĂǀĞƌĂŐĞ�ŶƵŵďĞƌƐ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ƉĞƌ�ĮƐƐŝŽŶ͘
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Abstracts

I189 The TENDL library: hope, reality and future 
ZŽĐŚŵĂŶ��͘�ϭ͕�<ŽŶŝŶŐ��:͘�Ϯ͕�^ƵďůĞƚ�:�͘�ϯ͕�&ůĞŵŝŶŐ�D͘�ϯ͕��ĂƵŐĞ��͘�ϰ͕�,ŝůĂŝƌĞ�^͘�ϰ͕�ZŽŵĂŝŶ�W͘ �ϰ͕�DŽƌŝůůŽŶ��͘�ϰ͕�
�ƵĂƌƚĞ�,͘�ϰ͕�ǀĂŶ�ĚĞƌ�DĂƌĐŬ�^͘�ϱ͕�^ũŽƐƚƌĂŶĚ�,͘�ϲ͕�WŽŵƉ�^͘�ϲ͕�<ŽƉĞĐŬǇ�:͘�ϳ͕��ǌǇƐŝƵŬ�E͘�ϱ͕�&ĞƌƌŽƵŬŚŝ�,͘�ϭ͕�sĂƐƐŝůŝĞǀ��͘�
1 
ϭ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�^ǇƐƚĞŵƐ��ĞŚĂǀŝŽƵƌ�>ĂďŽƌĂƚŽƌǇ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�
/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ�hŶŝƚĞĚ�<ŝŶŐĚŽŵ��ƚŽŵŝĐ��ŶĞƌŐǇ��ƵƚŚŽƌŝƚǇ͕ ��ďŝŶŐĚŽŶ͕�h<͖�
ϰ�������D��/&͕ �^ĞƌǀŝĐĞ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĞĂŝƌĞ͕�&ƌĂŶĐĞ͖�ϱ�EZ'͕�WĞƩĞŶ͕�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͖�ϲ�hƉƉƐĂůĂ�hŶŝǀĞƌƐŝƚǇ͕ �
Uppsala, Sweden; 7 JUKO Research, the Netherlands

dŚĞ�d�>z^��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌǇ�;d�E�>Ϳ�ŚĂƐ�ŶŽǁ�ϴ�ƌĞůĞĂƐĞƐ�ƐŝŶĐĞ�ϮϬϬϴ͘��ŽŶƐŝĚĞƌĂďůĞ�ĞǆƉĞƌŝĞŶĐĞ�ŚĂƐ�ďĞĞŶ�ĂĐƋƵŝƌĞĚ�
ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƐƵĐŚ�ŐĞŶĞƌĂůͲƉƵƌƉŽƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĨĞĞĚďĂĐŬƐ�ĨƌŽŵ�ƵƐĞƌƐ͕�ĞǀĂůƵĂƚŽƌƐ�ĂŶĚ�ƉƌŽĐĞƐƐŝŶŐ�
ĞǆƉĞƌƚƐ͘�dŚĞ�ďĂĐŬďŽŶĞ�ŽĨ�ƚŚŝƐ�ĂĐŚŝĞǀĞŵĞŶƚ�ŝƐ�ƐŝŵƉůĞ�ĂŶĚ�ƌŽďƵƐƚ͗�ĐŽŵƉůĞƚĞŶĞƐƐ͕�ƋƵĂůŝƚǇ�ĂŶĚ�ƌĞƉƌŽĚƵĐŝďŝůŝƚǇ͘
/Ĩ�d�E�>�ŝƐ�ĞǆƚĞŶƐŝǀĞůǇ�ƵƐĞĚ�ŝŶ�ŵĂŶǇ�ĮĞůĚƐ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ŝƚƐ�ƐƚƌŽŶŐ�ƉŽŝŶƚƐ�ĂŶĚ�ƌĞŵĂŝŶŝŶŐ�ǁĞĂŬ-
ŶĞƐƐĞƐ͘��ůƚĞƌŶĂƟǀĞůǇ͕ �ƚŚĞ�ĞƐƐĞŶƟĂů�ŬŶŽǁůĞĚŐĞ�ŝƐ�ŶŽƚ�ƚŚĞ�d�E�>�ůŝďƌĂƌǇ�ŝƚƐĞůĨ͕ �ďƵƚ�ƌĂƚŚĞƌ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ŵĞƚŚŽĚ�ĂŶĚ�ƚŽŽůƐ͕�ŵĂŬŝŶŐ�
ƚŚĞ�ůŝďƌĂƌǇ�Ă�ƐŝĚĞ�ƉƌŽĚƵĐƚ�ĂŶĚ�ĨŽĐƵƐŝŶŐ�ƚŚĞ�ĞīŽƌƚƐ�ŽŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŬŶŽǁůĞĚŐĞ͘�dŚĞ�ĨƵƚƵƌĞ�ŽĨ�ƐƵĐŚ�ĂƉƉƌŽĂĐŚ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ�
with the hope of nearby greater success.

R190 TALYS/TENDL-2014 verification and validation processes: outcomes and 
recommendations
Fleming M., Gilbert MR., Sublet JCh. 
h<��ƚŽŵŝĐ��ŶĞƌŐǇ��ƵƚŚŽƌŝƚǇ͕ ��ďŝŶŐĚŽŶ͕�KǆŽŶ͕�h<

dŚĞ�d�>z^ͲŐĞŶĞƌĂƚĞĚ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌŝĞƐ�;d�E�>Ϳ�ƉƌŽǀŝĚĞ�ƚƌƵůǇ�ŐĞŶĞƌĂůͲƉƵƌƉŽƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�ĂƐƐĞŵďůĞĚ�ĨƌŽŵ�
ƚŚĞ�ŽƵƚƉƵƚƐ�ŽĨ�ƚŚĞ�dϲ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐŽĚĞƐ�ƐǇƐƚĞŵ�ĨŽƌ�ĚŝƌĞĐƚ�ƵƐĞ�ŝŶ�ďŽƚŚ�ďĂƐŝĐ�ƉŚǇƐŝĐƐ�ĂŶĚ�ĞŶŐŝŶĞĞƌŝŶŐ�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚĞ�ŵŽƐƚ�
ƌĞĐĞŶƚ�d�E�>ͲϮϬϭϰ�ǀĞƌƐŝŽŶ�ŝƐ�ďĂƐĞĚ�ŽŶ�ďŽƚŚ�ĚĞĨĂƵůƚ�ĂŶĚ�ĂĚũƵƐƚĞĚ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƌĞĐĞŶƚ�d�>z^͕�d�&/^͕�d�E�^͕�d�Z�^͕�
d�&�>͕�d�^D�E�ĐŽĚĞƐ�ǁƌĂƉƉĞĚ�ŝŶƚŽ�Ă�dŽƚĂů�DŽŶƚĞ��ĂƌůŽ�ůŽŽƉ�ĨŽƌ�ƵŶĐĞƌƚĂŝŶƚǇ�ƋƵĂŶƟĮĐĂƟŽŶ͘�d�E�>ͲϮϬϭϰ�ĐŽŶƚĂŝŶƐ�ĐŽŵƉůĞƚĞ�
ŶĞƵƚƌŽŶͲŝŶĐŝĚĞŶƚ�ĞǀĂůƵĂƟŽŶƐ�ĨŽƌ�Ăůů�ƚĂƌŐĞƚ�ŶƵĐůŝĚĞƐ�ǁŝƚŚ���ф�ϭϭϲ�ǁŝƚŚ�ŚĂůĨͲůŝĨĞ�ůŽŶŐĞƌ�ƚŚĂŶ�ϭ�ƐĞĐŽŶĚ�;ϮϲϯϮ�ŝƐŽƚŽƉĞƐͿ͕�ƵƉ�ƚŽ�ϮϬϬ�
DĞs͕�ǁŝƚŚ�ĐŽǀĂƌŝĂŶĐĞƐ�ĂŶĚ�Ăůů�ƌĞĂĐƟŽŶ�ĚĂƵŐŚƚĞƌ�ƉƌŽĚƵĐƚƐ�ŝŶĐůƵĚŝŶŐ�ŝƐŽŵĞƌƐ�ŽĨ�ŚĂůĨͲůŝĨĞ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�Ϭ͘ϭ�ƐĞĐŽŶĚ͘�tŝƚŚ�ƚŚĞ�ĂĚĚĞĚ�
,ŝŐŚ�&ŝĚĞůŝƚǇ�ZĞƐŽŶĂŶĐĞ�;,&ZͿ�ĂƉƉƌŽĂĐŚ͕�Ăůů�ƌĞƐŽŶĂŶĐĞƐ�ĂƌĞ�ƵŶŝƋƵĞ͕�ĨŽůůŽǁŝŶŐ�ƐƚĂƟƐƟĐĂů�ƌƵůĞƐ͘
dŚĞ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�d�E�>ͲϮϬϭϰ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ůŝďƌĂƌǇ�ĂŐĂŝŶƐƚ�ƐƚĂŶĚĂƌĚ͕�ĞǀĂůƵĂƚĞĚ͕�ŵŝĐƌŽƐĐŽƉŝĐ�ĂŶĚ�ŝŶƚĞŐƌĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ĂŐĂŝŶƐƚ�Ă�ŶĞǁůǇ�ĐŽŵƉŝůĞĚ�h<����ĚĂƚĂďĂƐĞ�ŽĨ�ƚŚĞƌŵĂů͕�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞŐƌĂů͕�DĂǆǁĞůůŝĂŶ�ĂǀĞƌĂŐĞƐ͕�ϭϰ�DĞs�
ĂŶĚ�ǀĂƌŝŽƵƐ�ĂĐĐĞůĞƌĂƚŽƌͲĚƌŝǀĞŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ƐƉĞĐƚƌĂ͘�dŚŝƐ�ŚĂƐ�ďĞĞŶ�ĂƐƐĞŵďůĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŵŽƐƚ�ƵƉͲƚŽͲĚĂƚĞ͕�ŝŶƚĞƌŶĂƟŽŶĂůůǇͲ
ƌĞĐŽŐŶŝƐĞĚ�ĚĂƚĂ�ƐŽƵƌĐĞƐ� ŝŶĐůƵĚŝŶŐ� ƚŚĞ��ƚůĂƐ�ŽĨ�ZĞƐŽŶĂŶĐĞƐ͕��Z�͕�ĞǀĂůƵĂƚĞĚ��y&KZ͕�ĂĐƟǀĂƟŽŶ�ĚĂƚĂďĂƐĞƐ͕� ĨƵƐŝŽŶ͕�ĮƐƐŝŽŶ�ĂŶĚ�
ĂƐƚƌŽƉŚǇƐŝĐƐ�ĞǆƉĞƌŝŵĞŶƚƐ͘��ǆĐĞůůĞŶƚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�d�E�>ͲϮϬϭϰ�ǀĂůƵĞƐ�ŝƐ�ĨŽƵŶĚ�ǁŝƚŚ�Ă�ƐŵĂůů�ƐĞƚ�ŽĨ�ĞƌƌŽƌƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ�
ĚĂƚĂďĂƐĞƐ�ĂŶĚd�E�>ͲϮϬϭϰ�ƉƌĞĚŝĐƟŽŶƐ͘
dŚŝƐ�ǁŽƌŬ�ƐƵƌǀĞǇƐ�ƚŚĞ�ƐĞƚ�ŽĨ�h<����ǀĂůŝĚĂƟŽŶ�ĞīŽƌƚƐ�΀ϭ͕Ϯ͕ϯ͕ϰ΁͕�ƐƵŵŵĂƌŝƐŝŶŐ�ƚŚĞ�ŽǀĞƌĂůů�ĮŶĚŝŶŐƐ�ĂŶĚ�ŝĚĞŶƟĨǇŝŶŐ�ĞƌƌŽƌƐ�ĂŶĚ�ĂƌĞĂƐ�
ĨŽƌ�ŵŽĚĞů�Žƌ�ŝŶƉƵƚ�ŝŵƉƌŽǀĞŵĞŶƚ͘�dŚĞƐĞ�ƐŚŽƵůĚ�ďĞ�ƌĞͲĞǆĂŵŝŶĞĚ�ĂŶĚ͕�ǁŚĞƌĞ�ĂƉƉƌŽƉƌŝĂƚĞ͕�ůĞĂĚ�ƚŽ�ƌĞͲĞǀĂůƵĂƟŽŶƐ�ĨŽƌ�ĨƵƚƵƌĞ�d�E�>�
ĚŝƐƚƌŝďƵƟŽŶƐ͘�dŚĞƐĞ�ĐĂŶ�ďĞ�ŐĞŶĞƌĂůůǇ�ďƌŽŬĞŶ�ĚŽǁŶ�ĂƐ͗�;ϭͿ�ƵƉĚĂƟŶŐ�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌ�ĚĂƚĂďĂƐĞƐ͕�;ϮͿ�ŵŽĚŝĮĐĂƟŽŶ�ŽĨ�ƌĞƐŽůǀĞĚ�ƌĞƐ-
ŽŶĂŶĐĞ�ĨŽƌŵĂůŝƐŵ͕�;ϯͿ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ĂƵƚŽŵĂƚĞĚ�ƵƐĞ�ŽĨ���>�E�&�ƚŽ�ŐĞŶĞƌĂƚĞ�ƐƚĂƟƐƟĐĂůůǇ�ƌĞƐŽůǀĞĚͬĞǆƚĞŶĚĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶƐ͕�
;ϰͿ� ƌĞͲĞǆĂŵŝŶĂƟŽŶ�ŽĨ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ŵĞĐŚĂŶŝƐŵƐ� ĨŽƌ� ƐƉĞĐŝĮĐ� ĐŚĂŶŶĞůƐͬĞŶĞƌŐŝĞƐ� ;ϱͿ� ĞǆƚĞŶƐŝŽŶ�ŽĨ�ŵĂŶͲŵĂĚĞ�ŵŽĚĞů� ůŝŵŝƚƐͬ
ƌĞƐƚƌŝĐƟŽŶƐ�ĂŶĚ�;ϲͿ�ŚĂƌŵŽŶŝƐĂƟŽŶ�ŽĨ�ĞƋƵŝǀĂůĞŶƚ�ǇŝĞůĚͬƉĂƌƟĂů�ĐŚĂŶŶĞůƐ�ƵƐŝŶŐ�ĮŶĞƌ�ĚĞƚĂŝů�ĂŶĚ�ŝŵƉƌŽǀĞĚ�ƉƌŽĐĞƐƐŝŶŐ͘
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R191 Development and application of hybrid evaluated nuclear data library HENDL for 
advanced nuclear energy systems 
�ŽƵ�:͘�ϭ͕�tĂŶŐ�&͘ �ϭ͕�^ŚĂŶŐ�>͘�ϭ͕�,ĂŽ�>͘�ϭ͕�^ŽŶŐ�:͕͘�zĂŶŐ�Y͘�ϭ͕�>ŝ��͘�ϭ͕�>ŽŶŐ�W͘ �ϭ͕�>ŝƋŝŶ�,͘�ϭ͕�tƵ�z͘ �ϭ͕�&�^�dĞĂŵ 
ϭ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶŝĐƐ�ĂŶĚ�ZĂĚŝĂƟŽŶ�^ĂĨĞƚǇ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�^ĂĨĞƚǇ�dĞĐŚŶŽůŽŐǇ͕ ��ŚŝŶĞƐĞ�
Academy of Sciences, Hefei, Anhui, P.R.China

dŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ĮƐƐŝŽŶ�ƌĞĂĐƚŽƌ�ŝƐ�ƌĞůĂƟǀĞůǇ�ƉĞƌĨĞĐƚ�ĂŶĚ�ŵĂƚƵƌĞ͘��Ƶƚ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ŵĂƚƵƌĞ�ĂƉƉůŝĞĚ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĨŽƌ�ƚŚĞ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƐǇƐƚĞŵƐ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƉŚĂƐĞ͕�ĨŽƌ�ĞǆĂŵƉůĞ��ĐĐĞůĞƌĂƚŽƌͲ�ƌŝǀĞŶ�^ƵďĐƌŝƟ-
ĐĂů�^ǇƐƚĞŵ͕�&ƵƐŝŽŶͲĚƌŝǀĞŶ�^ƵďĐƌŝƟĐĂů�^ǇƐƚĞŵ͕�Ğƚ�Ăů͘��&Žƌ���^�ŶƵĐůĞĂƌ�ĚĞƐŝŐŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ͕�ƚŚĞƌĞ�ŚĂǀĞ�ƐŽŵĞ�ƉƌĞůŝŵŝŶĂƌǇ�ĂƉƉůŝĞĚ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶĐůƵĚŝŶŐ���^͘ůŝď͕�>ĂϭϱϬ�ĂŶĚ�:�E�>ͬ,�͘��Ƶƚ�ƚŚĞƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ŚĂĚ�ƐŽŵĞ�ĚĞĨĞĐƚƐ͕�ƐƵĐŚ�ĂƐ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�
ĐĂŶ͛ƚ�ĐŽǀĞƌ���^�ƐƉĞĐƚƌĂů�ƌĂŶŐĞ͕�ƚŽŽ�ůŝƩůĞ�ŶƵĐůŝĚĞ�ĂŶĚ�ŝŶƐƵĸĐŝĞŶƚ�ƉŚǇƐŝĐĂů�ĞīĞĐƚ�ĐŽƌƌĞĐƟŽŶ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞƌĞ�ŝƐ�ůĂĐŬ�ŽĨ�ƐƉĞĐŝĂů-
ŝǌĞĚ�ĂƉƉůŝĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĨŽƌ�ĨƵƐŝŽŶͲĚƌŝǀĞŶ�ƐƵďĐƌŝƟĐĂů�ƐǇƐƚĞŵ͘
&�^�dĞĂŵ�ŚĂǀĞ�ĚĞǀĞůŽƉĞĚ�,ǇďƌŝĚ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌǇ�,�E�>΀ϭͲϱ΁ according the need of design and analysis for ad-
ǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƐǇƐƚĞŵƐ͘�,�E�>�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ůĂƚĞƐƚ�ŶƵĐůĞĂƌ�ĞǀĂůƵĂƟŽŶ�ĮůĞƐ�ŽƉƟŵŝǌĞĚ�ďǇ�ƐŝŵƵůĂ-
ƟŽŶ�ƌĞƐƵůƚƐ�ŽĨ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ŶĞƵƚƌŽŶ�ƐŚŝĞůĚŝŶŐ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͘�dŚĞ�,�E�>�ŚĂĚ�ϰϮϬ�ŬŝŶĚƐ�ŽĨ�ŶƵĐůŝĚĞ͕�
ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�,�E�>�ŚĂĚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϬͲϱĞs�ƚŽ�ϭϱϬ�DĞs͕�ǁŚŝĐŚ�ĐŽǀĞƌĞĚ�ƚŚĞ�ŵĂũŽƌ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨŽƌ�ƚŚĞ�
advanced nuclear energy system.
dŚĞ�ŐƌŽƵƉ�ƐƚƌƵĐƚƵƌĞ͕�ǁĞŝŐŚƟŶŐ�ĨƵŶĐƟŽŶ�ĚĞƐŝŐŶ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĐŽƌƌĞĐƟŽŶ�ĨŽƌ�ƉŚǇƐŝĐĂů�ĞīĞĐƚ�ŚĂƐ�ďĞĞŶ�ĚĞĞƉůǇ�ƐƚƵĚŝĞĚ�ŝŶ�ƚŚĞ�ĚĞ-
ƐŝŐŶ�ĨŽƌ�,�E�>͘�&Žƌ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŽĨ�ĞŶĞƌŐǇ�ƐƚƌƵĐƚƵƌĞ͕�ĮƌƐƚ͕�ƚŚĞ�ŚŝŐŚͲĞŶĞƌŐǇ�ŶĞǁ�ƌĞĂĐƟŽŶ�ĐŚĂŶŶĞů�ĞŶĞƌŐǇ�ƉŽŝŶƚƐ�ŽĨ�ŬĞǇ�ŶƵĐůŝĚĞƐ͕�
ŚŝŐŚ�ĞŶĞƌŐǇ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƚŚƌĞƐŚŽůĚ�ĂŶĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐŚĂŶŐĞ�ĞŶĞƌŐǇ�ƉŽŝŶƚƐ�ǁĞƌĞ�ŐŽƩĞŶ͘�^ĞĐŽŶĚ͕�ƚŚĞ�ŽƉƟŵŝǌĞĚ�ŐƌŽƵƉ�ƐƚƌƵĐ-
ƚƵƌĞ�ǁĂƐ�ĚĞƐŝŐŶ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂŶĂůǇƐŝƐ�ĂďŽǀĞ͘��ŶĚ�ĂƉƉƌŽƉƌŝĂƚĞ�ǁĞŝŐŚƟŶŐ�ĨƵŶĐƟŽŶ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ĂĚǀĂŶĐĞĚ�
ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƐǇƐƚĞŵ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ůĞĂƐƚ�ƐƋƵĂƌĞ�ŵĞƚŚŽĚ�ƚŽ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ĂŶĂůǇƐŝƐ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĨŽƌ�ƚǇƉŝ-
ĐĂů�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƐǇƐƚĞŵƐ͘���ŽƉƟŵŝǌŝŶŐ�ďĂĐŬŐƌŽƵŶĚ�ƐĞĐƟŽŶ�ŵĞƚŚŽĚ΀ϱ΁�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ƚŚĞ�ĐŽƌƌĞĐƟŽŶ�ŽĨ�ƐƚƌŽŶŐ�
ƌĞƐŽŶĂŶĐĞ�ƐĞůĨͲƐŚŝĞůĚŝŶŐ�ĞīĞĐƚ�ĂŶĚ�ƚŚŝƐ�ŵĞƚŚŽĚ�ŽǀĞƌĐĂŵĞ�ĞīĞĐƚ�ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞƌĨĞƌĞŶĐĞ͘
dŽ�ǀĂůŝĚĂƚĞ�ĂŶĚ�ƋƵĂůŝĨǇ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�,�E�>͕�ŵŽƌĞ�ƚŚĂŶ�ϮϬϬϬ�ďĞŶĐŚŵĂƌŬ�ŵŽĚĞůƐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ƐƵĐŚ�ĂƐ�/�^��W͕ �^/E���͕�
/ZWŚ�W͕ ����sZ͕�/d�Z��ͲůŝƚĞ�ĞƚĐ͕�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ͘��ŶĚ�ƚŚĞ�ƚĞƐƟŶŐ�ƌĞƐƵůƚƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵ�ŚĂĚ�ĂĐĐƵƌĂĐǇ�
ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ͘�EŽǁ�,�E�>�ŚĂƐ�ďĞĞŶ�ƐƵĐĐĞƐƐĨƵůůǇ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĞƐŝŐŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ƚŚĞƌŵŽŶƵĐůĞĂƌ�
ĞǆƉĞƌŝŵĞŶƚĂů� ƌĞĂĐƚŽƌ͕ ��ǆƉĞƌŝŵĞŶƚĂů��ĚǀĂŶĐĞĚ�^ƵƉĞƌĐŽŶĚƵĐƟŶŐ�dŽŬĂŵĂŬ���^d͕ �&�^� ƐĞƌŝĞƐ� ƌĞĂĐƚŽƌ�ĂŶĚ� ƚŚĞ��ŚŝŶĂ�>ĞĂĚͲ�ůůŽǇ�
Cooled Reactor CLEAR.
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Monte Carlo transport codes.
&h�'��;&Žƌ�hƉĚĂƟŶŐ��ĂƚĂ�ĂŶĚ�'ĞŶĞƌĂƟŶŐ��ǀĂůƵĂƟŽŶƐͿ�ŝƐ�Ă�ƐĞƚ�ŽĨ�ƉǇƚŚŽŶ�ŵŽĚƵůĞƐ�ƚŚĂƚ͗�ϭͿ�ĐŽŶǀĞƌƚ��E�&Ͳϲ�ĮůĞƐ�ƚŽ�ĂŶĚ�ĨƌŽŵ�
'E�͕�ϮͿ�ƌĞĂĚͬǁƌŝƚĞ�'E��ĨŽƌŵĂƩĞĚ�ĚĂƚĂ͕�ϯͿ�ƌĞĐŽŶƐƚƌƵĐƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĚĂƚĂ�ĨƌŽŵ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵ-
ĞƚĞƌƐ͕�ϰͿ�ŚĞĂƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ϱͿ�ƐƵƉƉŽƌƚ�ŵŽĚŝĮĐĂƟŽŶ�ŽĨ�ĚĂƚĂ͕�ϲͿ�ǀŝƐƵĂůŝǌĞ�'E��ĚĂƚĂ͕�ϳͿ�ƉĞƌĨŽƌŵ�ƉŚǇƐŝĐƐ�ĐŚĞĐŬŝŶŐ͕�ĂŶĚ�ϴͿ�ƐƵƉƉŽƌƚ�
ĚĞƚĞƌŵŝŶŝƐƟĐ�ĂŶĚ�DŽŶƚĞ��ĂƌůŽ�ƉƌŽĐĞƐƐŝŶŐ�;Ğ͘Ő͕͘�ĐƌĞĂƟŶŐ�ŵƵůƟͲŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚƌĂŶƐĨĞƌ�ŵĂƚƌŝĐĞƐͿ͘
'/�/�;'ĞŶĞƌĂů�/ŶƚĞƌĂĐƟŽŶ��ĂƚĂ�/ŶƚĞƌĨĂĐĞͿ�ŝƐ�Ă��нн��W/�ƚŚĂƚ�ƌĞĂĚƐ�'E��ĨŽƌŵĂƩĞĚ�ĚĂƚĂ�ĨŽƌ�ƵƐĞ�ŝŶ�DŽŶƚĞ��ĂƌůŽ�ĂŶĚ�ĚĞƚĞƌŵŝŶŝƐƟĐ�
transport codes. It also samples data for Monte Carlo transport codes.
/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ǁĞ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�&h�'��ǁŝƚŚ�Ă�ĨŽĐƵƐ�ŽŶ�ƉƌŽĐĞƐƐŝŶŐ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ĂŶĚ�
DŽŶƚĞ��ĂƌůŽ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ͘�tĞ�ĂůƐŽ�ĚĞƐĐƌŝďĞ�'/�/�ĂŶĚ�ĚĞŵŽŶƐƚƌĂƚĞ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ŝŶƚĞŐƌĂƟŶŐ�'/�/� ŝŶƚŽ�>>E>͛ Ɛ�DŽŶƚĞ��ĂƌůŽ�
ƐŝŵƵůĂƟŽŶ�ĐŽĚĞ�ĐĂůůĞĚ�DĞƌĐƵƌǇ͘
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Abstracts

I193 Activation and AMS for studying neutron-induced reactions on 232Th and 235,238U in 
the keV to MeV energy range 
tĂůůŶĞƌ��͘�ϭ͕��ĂƉŽƚĞ�Z͘�Ϯ͕�&ŝĮĞůĚ�><͘�ϭ͕�&ƌŽĞŚůŝĐŚ�D͘�ϭ͕�<ƌĂƐĂ��͘�ϯ͕�WůŽŵƉĞŶ��:D͘�ϯ͕�^ƚĞŝĞƌ�W͘ �ϰ͕�tŝŶŬůĞƌ�^͘�ϰ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕��ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĂŶďĞƌƌĂ͕��ƵƐƚƌĂůŝĂ͖�Ϯ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ�
�ŶĞƌŐǇ��ŐĞŶĐǇ͕ �E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�
/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϰ�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕�s�Z�͕�/ƐŽƚŽƉĞ�
ZĞƐĞĂƌĐŚ�Θ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�sŝĞŶŶĂ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

Major nuclear data libraries show discrepancies at keV and MeV energies for  Ϯϯϱ͕Ϯϯϴh;Ŷ͕ɶͿ͕�232dŚ;Ŷ͕ɶͿ�ďƵƚ�ĂůƐŽ�ĨŽƌ�;Ŷ͕ǆŶͿ�ƌĞĂĐƟŽŶƐ͘�
^ŝŵŝůĂƌůǇ͕ �ĚŝīĞƌĞŶĐĞƐ�ǁĞƌĞ�ĨŽƵŶĚ�ĨŽƌ�ƚŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƌĂƟŽ� 238h;Ŷ͕ɶͿͬ197�Ƶ;Ŷ͕ɶͿ�Ăƚ�ŬĞs�ĞŶĞƌŐŝĞƐ�ďĞƚǁĞĞŶ�ĚĂƚĂ�ďĂƐĞĚ�ŽŶ�dK&�
ĂŶĚ�ƉƌŽŵƉƚ�ɶͲĚĞƚĞĐƟŽŶ�ĂŶĚ�ĂĐĐĞůĞƌĂƚŽƌ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�;�D^Ϳ͘���ŵĂũŽƌ�ĚŝĸĐƵůƚǇ�ŝŶ�ƐƵĐŚ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝƐ�ƚŚĞ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�
ĂŐĂŝŶƐƚ�Ă�ƐƚƌŽŶŐ�ɶͲďĂĐŬŐƌŽƵŶĚ�;Ğ͘Ő͘�ĨƌŽŵ�ƚŚĞ�ĐŽŵƉĞƟŶŐ�ĮƐƐŝŽŶ�ĐŚĂŶŶĞůͿ�Žƌ�ƵŶĨĂǀŽƵƌĂďůĞ�ĚĞĐĂǇ�ƐĐŚĞŵĞƐ͘�KŶůǇ�ƌĞĐĞŶƚůǇ�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ƐƵĐŚ�ƌĞĂĐƟŽŶƐ�ĂƉƉůǇŝŶŐ��D^͘�dŚŝƐ�ŵĞƚŚŽĚ͕�ďĂƐĞĚ�ŽŶ�ĚŝƌĞĐƚ�ĂƚŽŵͲĐŽƵŶƟŶŐ�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ�
ƉƌŽĚƵĐƚƐ͕�ŚĂƐ�ƚŚĞ�ĂĚǀĂŶƚĂŐĞ�ƚŚĂƚ�ƚŚĞ�ŝŶǀŽůǀĞĚ�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ŝŶ�ŶŽ�ǁĂǇ�ĐŽƌƌĞůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶŚĞƌĞŶƚ�
Ğ͘Ő͘�ƚŽ�ƚŚĞ�dK&�ƚĞĐŚŶŝƋƵĞ͘�dŚĞƌĞĨŽƌĞ͕�ƐƵĐŚ�ĚĂƚĂ�ƉƌŽǀŝĚĞ�ŝŵƉŽƌƚĂŶƚ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�ŬĞǇ�ƌĞĂĐƟŽŶƐ�ŽĨ�ƌĞĂĐƚŽƌ�
physics. 
tĞ�ŚĂǀĞ�ĞǆƚĞŶĚĞĚ�ŽƵƌ�ƉƌĞǀŝŽƵƐ�;Ŷ͕ɶͿ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�Ϯϯϱ͕Ϯϯϴh�ƵƐŝŶŐ��D^�ƚŽ�ŚŝŐŚĞƌ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ƚŽ�ĂĚĚŝƟŽŶĂů�ƌĞĂĐƟŽŶ�
ĐŚĂŶŶĞůƐ͘�tŝƚŚŝŶ�ƚŚĞ��h&Z�d�ƉƌŽŐƌĂŵŵĞ�ŶĂƚƵƌĂů�ƵƌĂŶŝƵŵ�ĂŶĚ�ƚŚŽƌŝƵŵ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĞǆƉŽƐĞĚ�ƚŽ�ŶĞƵƚƌŽŶƐ�ŽĨ�ĞŶĞƌŐŝĞƐ�ďĞƚǁĞĞŶ�
Ϭ͘ϱ�ĂŶĚ�Ϯϯ�DĞs�Ăƚ�/ZDD͘��ŌĞƌ�ƚŚĞ�ĂĐƟǀĂƟŽŶ͕�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ůŽŶŐĞƌͲůŝǀĞĚ�ŶƵĐůŝĚĞƐ�ǁĂƐ�ƋƵĂŶƟĮĞĚ�ďǇ��D^͘�dŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�
ĐŽƵŶƚĞĚ�ǀŝĂ��D^�ǁĞƌĞ�ĞŝƚŚĞƌ�ƚŚĞ�ĚŝƌĞĐƚ�ƉƌŽĚƵĐƚ�ŽĨ�Ă�ƌĞĂĐƟŽŶ�Žƌ�Ă�ĚĞĐĂǇͲƉƌŽĚƵĐƚ�ŽĨ�Ă�ĚŝƌĞĐƚůǇ�ƉƌŽĚƵĐĞĚ�ƐŚŽƌƚͲůŝǀĞĚ�ŶƵĐůŝĚĞ͘���
ƉĂƌƟĐƵůĂƌ�ĨĞĂƚƵƌĞ�ŽĨ�ƚŚĞ�h�ĂŶĚ�dŚ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ƚŚĞŝƌ�ůŽǁ�;Ŷ͕ϮŶͿ�ĂŶĚ�;Ŷ͕ϯŶͿ�ƚŚƌĞƐŚŽůĚƐ͖�ĞǀĞŶ�ƚŚĞ�232dŚ;Ŷ͕ϰŶͿ�ƌĞĂĐƟŽŶ�ĐŽƵůĚ�ďĞ�
studied. 
We will present new data for 232dŚ;Ŷ͕ɶͿ͕�232dŚ;Ŷ͕ϮŶͿ͕�232dŚ;Ŷ͕ϰŶͿ�ĂŶĚ�232dŚ;Ŷ͕ɲͿ͕�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�238h;Ŷ͕ɶͿ�ĂŶĚ�Ϯϯϱ͕ϮϯϴU(n,3n).

R194 Measurement of the 89Y(n,2n)88Y reaction cross section at AWE’s ASP neutron source 
�ƵŶĐĞ�D͕͘�tŽŽůŚĞĂĚ�s͘ ͕�ZŝĐĞ�^͕͘�^ŝŵŽŶƐ��͘� 
ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ�'ƌŽƵƉ͕�WŚǇƐŝĐƐ͕��t�͕��ůĚĞƌŵĂƐƚŽŶ͕�h<

dŚĞ��^W�ĂĐĐĞůĞƌĂƚŽƌ�;�d�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌͿ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�89Y(n,2n)88z�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�Ăƚ�ƚŚĞ��t�͘�
Foils of 89z�ǁĞƌĞ�ŝƌƌĂĚŝĂƚĞĚ�ĨŽƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�Ϯϱ�ŚŽƵƌƐ�ĂŶĚ�ŵĞĂƐƵƌĞĚ�ŽǀĞƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ϰ�ŵŽŶƚŚƐ͘�dŚĞ�ĂĐƟǀĂƟŽŶ�
ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĨŽŝůƐ�ǁĞƌĞ�ĞǆƚƌĂƉŽůĂƚĞĚ�ƚŽ�ƟŵĞ�ƚсϬ�ĂŶĚ�ĨƌŽŵ�ƚŚŝƐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĂĐƟǀĂƚĞĚ�ŶƵĐůĞŝ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ͘�dŚĞ�
ŶƵŵďĞƌ�ŽĨ�ĂĐƟǀĂƚĞĚ�ŶƵĐůĞŝ�ǁĂƐ�ƵƐĞĚ�ŝŶ�ĐŽŶũƵŶĐƟŽŶ�ǁŝƚŚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĚĂƚĂ͕�ƉƵďůŝƐŚĞĚ�ĞǀĂůƵĂƟŽŶƐ�ĂŶĚ�Ă�ƐŝŵƵůĂƚĞĚ�ŶĞƵƚƌŽŶ�
ƐƉĞĐƚƌƵŵ�ƚŽ�ĐĂůĐƵůĂƚĞ�Ă�ƐĐĂůŝŶŐ�ĨĂĐƚŽƌ�ĨŽƌ�ĞĂĐŚ�ĞǀĂůƵĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐƵƌǀĞ͘�dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƉƵďůŝƐŚĞĚ�ĚĂƚĂ�
ǁŝƚŚ�ƐĐĂůŝŶŐ�ĨĂĐƚŽƌƐ�ĐůŽƐĞ�ƚŽ�ƵŶŝƚǇ͘�dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ĂůƐŽ�ƐŚŽǁŶ�ĂƐ�Ă�ƐŝŶŐůĞ�ƉŽŝŶƚ�ďǇ�ĂǀĞƌĂŐŝŶŐ�ƚŚĞ�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�
dŚĞ�ŚĂůĨ�ůŝĨĞ�ŽĨ�88Y was also assessed as part of this work and all of these results shows good self-consistent agreement with 
published data.
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R195 Preliminary determination of cross sections of 39K(n,p)39Ar induced by D-neutrons
�ŚĂŶŐůŝŶ�>͘�ϭ͕ϯ͕�DĞŶŐ�W͘ �ϭ͕�,ƵĂŝǇƵ�,͘�Ϯ͕��ĂŽůŝŶ�y͘�ϭ͕�&Ğŝ�^͘�Ϯ͕�zŽƵũƵĂŶ�>͘�Ϯ͕�EŝŶŐ��>͘�ϭ͕�zŝ���͘�ϭ 
ϭ�^ĐŚŽŽů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �>ĂŶǌŚŽƵ�hŶŝǀĞƌƐŝƚǇ͕ �>ĂŶǌŚŽƵ�͕�Z͘W͘�ŚŝŶĂ͖�Ϯ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�ƚŚĞ�
�ĂƌƚŚ Ɛ͛��ĞĞƉ�/ŶƚĞƌŝŽƌ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�'ĞŽůŽŐǇ�ĂŶĚ�'ĞŽƉŚǇƐŝĐƐ͕��ŚŝŶĞƐĞ���ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��ĞŝũŝŶŐ͕�Z͘W͘�ŚŝŶĂ͖�ϯ�
<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�^ƉĞĐŝĂů�&ƵŶĐƟŽŶ�DĂƚĞƌŝĂůƐ�ĂŶĚ�^ƚƌƵĐƚƵƌĞ��ĞƐŝŐŶ͕�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕�Z͘W͘�ŚŝŶĂ

dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�39K(n,p)39�ƌ�ŝŶĚƵĐĞĚ�ďǇ�ŶĞƵƚƌŽŶ�ǁŝƚŚ�ĞŶĞƌŐǇ�ĂƌŽƵŶĚ�Ϯ͘ϱ�DĞs�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�40Ar/39Ar geochronology. 
&ƌŽŵ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞƐ͕�Ăůů�ƚŚĞ�ƉƵďůŝƐŚĞĚ�ǀĂůƵĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďĞĨŽƌĞ�ϭϵϲϳƐ�ĂŶĚ�ǁŝƚŚ�ďŝŐ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�DĞĂŶǁŚŝůĞ͕�ƚŚĞƌĞ�ĂƌĞ�
ůĂƌŐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ĞǀĂůƵĂƟŽŶ�ƌĞƐƵůƚƐ͘��Ǉ�ƚĂŬŝŶŐ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�ŚŝŐŚ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ŚŝŐŚ�ƌĞƐŽůƵ-
ƟŽŶ�ƌĂƌĞ�ŐĂƐ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�Ăƚ�/ŶƐƟƚƵƚĞ�ŽĨ�'ĞŽůŽŐǇ�ĂŶĚ�'ĞŽƉŚǇƐŝĐƐ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͘
Natural Nickel foil and standard potassium samples were irradiated by neutrons produce by a 2H(d,n)3He neutron generator 
Ăƚ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ�;�/��Ϳ͘�dŚĞ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŵŽŶŝƚŽƌ�ƌĞĂĐƟŽŶƐ�ϱϴNi(n,p)ϱϴCo via 
ŵĞĂƐƵƌĞĚ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ĂĐƟǀŝƟĞƐ�ƵƐŝŶŐ�Ă�ůŽǁ�ďĂĐŬŐƌŽƵŶĚ�ŐĂŵŵĂ�ƌĂǇ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�Ă�ĐŽĂǆŝĂů�,W'Ğ�ɶͲƌĂǇ�ĚĞƚĞĐ-
ƚŽƌ͘ �dŚĞŶ�ƚŚĞ�ĂƌŐŽŶ�ŝƐŽƚŽƉĞƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘��Ɛ�Ă�ƌĞƐƵůƚ͕�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�39K(n,p)39Ar for the 
ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ŽĨ�Ϯ͘ϱϬ�ц�Ϭ͘ϰϬ�DĞs�ĂŶĚ�ϯ͘ϭϬ�ц�Ϭ͘ϰϬ�DĞs�ǁĞƌĞ�ŽďƚĂŝŶĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐůǇ�
ƌĞƉŽƌƚĞĚ�ŵĞĂƐƵƌĞĚ�ĐŽƌƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞǀĂůƵĂƟŽŶ�ĚĂƚĂ͘
KƵƌ�ƌĞƐƵůƚƐ�ĂƌĞ�ƵƐĞĨƵů�ĨŽƌ�ǀĞƌŝĨǇŝŶŐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ĞǀĂůƵĂƟŽŶƐ͕�ĞƐƉĞĐŝĂůůǇ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĚĂƚĂ�ĂĐĐƵƌĂĐǇ�ŝŶ�40Ar/39Ar geochronology.

R196 The cross section functions for neutron reactions with Rhenium in the energy range 
13.0 -19.5 MeV 
:ŽǀĂŶĐĞǀŝĐ�E͘�ϭ͕��ĂƌĂďĂŶ�>͘�Ϯ͕�^ƚƌŽŚ�,͘�Ϯ͕�KďĞƌƐƚĞĚƚ�^͘�Ϯ͕�,Ƶůƚ�D͘�Ϯ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�Ϯ͕�>ƵƩĞƌ�'͘�Ϯ͕�DĂƌŝƐƐĞŶƐ�'͘�Ϯ 
1 Department of Physics, Faculty of Sciences, University of Novi Sad,Novi Sad, Serbia; 2 European Commission, 
:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�ƚĞĐŚŶŝƋƵĞ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ŶĞƵƚƌŽŶ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ƵƐŝŶŐ�ǁŝĚĞ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�;E�y^hEͿ�ǁĂƐ�ƌĞĐĞŶƚůǇ�ĚĞ-
ǀĞůŽƉĞĚ�Ăƚ�/ZDD�΀ϭͲϯ΁͘�dŚŝƐ�ŵĞƚŚŽĚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�ƚŚĞ�ŐĂŵŵĂ�ĂĐƟǀŝƚǇ�ŝŶĚƵĐĞĚ�ďǇ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ�
ŝŶ�ĚŝīĞƌĞŶƚ�ďƵƚ�ŽǀĞƌůĂƉƉŝŶŐ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ�ĂŶĚ�ĨŽůůŽǁŝŶŐ�ĂŶ�ƵŶĨŽůĚŝŶŐ�ƉƌŽĐĞĚƵƌĞ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�
ĐƌŽƐƐͲƐĞĐƟŽŶ�ĨƵŶĐƟŽŶƐ�ďǇ�ƚŚĞ�E�y^hE�ƚĞĐŚŶŝƋƵĞ�ĨŽƌ�ƚŚĞ�;Ŷ͕ĂͿ͕�;Ŷ͕ϮŶͿ͕�;Ŷ͕ƉͿ�ĂŶĚ�;Ŷ͕ϯŶͿ�ƌĞĂĐƟŽŶƐ�ŽŶ�ƌŚĞŶŝƵŵ�ŝƐƚŽƉĞƐ�ϭϴϱRe and 
187ZĞ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ƚŚĞ�ĮƌƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ŵĞŶƟŽŶĞĚ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�
ϭϯ͘ϬͲϭϵ͘ϱ�DĞs͘ �dŚĞ�ŽďƚĂŝŶĞĚ�ĚĂƚĂ�ĂƌĞ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƉŽƐƐŝďůĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ZĞ�ŝŶ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ŵĞĚŝĐŝŶĞ͘

΀ϭ΁�'͘�>ƂǀĞƐƚĂŵ͕�D͘�,Ƶůƚ͕��͘�&ĞƐƐůĞƌ͕ �d͘ �'ĂŵďŽŶŝ͕�:͘�'ĂƐƉĂƌƌŽ͕�t͘�'ĞĞƌƚƐ͕�Z͘�:ĂŝŵĞ͕�W͘ �>ŝŶĚĂŚů͕�^͘�KďĞƌƐƚĞĚƚ͕�,͘�dĂŐǌŝƌŝĂ͕�EƵĐů͘�/ŶƐƚƌ͘ ��ŶĚ�DĞƚŚ͘�
��ϱϴϬ͕�ϭϰϬϬͲϭϰϬϵ͕�;ϮϬϬϳͿ͖͘�΀Ϯ΁�E͘�:ŽǀĂŶĐĞǀŝĐ͕�>͘��ĂƌĂďĂŶ͕�^͘�KďĞƌƐƚĞĚƚ͕�EƵĐůĞĂƌ�/ŶƐƚƌƵŵĞŶƚƐ�ĂŶĚ�DĞƚŚŽĚƐ�ŝŶ�WŚǇƐŝĐƐ�ZĞƐĞĂƌĐŚ�^ĞĐƟŽŶ��͕�sŽů-
ƵŵĞ�ϳϯϵ͕�ϲϴʹϳϰ͕�;ϮϬϭϰͿ͘�͖�΀ϯ΁�>͘��ĂƌĂďĂŶ͕�E͘�:ŽǀĂŶĐĞǀŝĐ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕�D͘�,Ƶůƚ͕�^͘�KďĞƌƐƚĞĚƚ͕�WŚǇƐŝĐƐ�WƌŽĐĞĚŝĂ͕�sŽůƵŵĞ�ϱϵ͕�ϭϯϴͲϭϰϯ͕�;ϮϬϭϰͿ͘
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S197 Measurements of the 6Li(n,_)t standard cross-section at the GELINA facility 
:ĂŶƐƐŽŶ�<͘�ϭ͕��ůͲ�Ěŝůŝ��͘�ϭ͕��ĞǀŝůĂĐƋƵĂ�Z͘�Ϯ͕�'ƵƐƚĂǀƐƐŽŶ��͘�ϭ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�ϯ͕�WŽŵƉ�^͘�ϭ͕�sŝĚĂůŝ�D͘�ϯ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ƐƚƌŽŶŽŵǇ͕ �hƉƉƐĂůĂ�hŶŝǀĞƌƐŝƚǇ͕ �hƉƉƐĂůĂ͕�^ǁĞĚĞŶ͖�Ϯ��ƵƌŽƉĞĂŶ�^ƉĂůůĂƟŽŶ�^ŽƵƌĐĞ�
�Z/�͕�>ƵŶĚ͕�^ǁĞĚĞŶ͖�ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ŽĨ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�
DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�6>ŝ;Ŷ͕ɲͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝƐ�ĂŶ�ĞƐƚĂďůŝƐŚĞĚ�ƐƚĂŶĚĂƌĚ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ƌĞůĂƟǀĞůǇ�ŚŝŐŚ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ŝƚƐ�ŚŝŐŚ�YͲ
ǀĂůƵĞ͘�,ŽǁĞǀĞƌ͕ �ŝƚ�ŝƐ�ŽŶůǇ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ŶĞƵƚƌŽŶ�ƐƚĂŶĚĂƌĚ�ƵƉ�ƚŽ�ϭ�DĞs͘ �/Ŷ�ŽƌĚĞƌ�ƚŽ�ĞǆƚĞŶĚ�ĂŶĚ�ĞƐƚĂďůŝƐŚ�6>ŝ;Ŷ͕ɲͿ�ĂƐ�Ă�ŶĞƵƚƌŽŶ�
ƐƚĂŶĚĂƌĚ�ĂďŽǀĞ�ϭ�DĞs�ƐŽŵĞ�ŝƐƐƵĞƐ�ŵƵƐƚ�ďĞ�ƌĞƐŽůǀĞĚ͘�/Ŷ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ϭʹϯ�DĞs�ƚŚĞƌĞ�ĂƌĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŽĨ�ƐĞǀĞƌĂů�
ƉĞƌ�ĐĞŶƚƐ�ďĞƚǁĞĞŶ�ƌĞĐĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�΀ϭ͕�Ϯ΁�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĮůĞƐ�΀ϯ΁͘�
/ƚ�ŚĂƐ�ďĞĞŶ�ƐƉĞĐƵůĂƚĞĚ�΀ϰ΁�ƚŚĂƚ�ŶĞŐůŝŐĞŶĐĞ�ŽĨ�ƚŚĞ�ƉĂƌƟĐůĞ�ůĞĂŬŝŶŐ�ĞīĞĐƚ�ŵŝŐŚƚ�ďĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞǆƉůĂŶĂƟŽŶ�ǁŚǇ�ƚŚĞƌĞ�ŝƐ�Ă�ĚŝƐĂŐƌĞĞ-
ŵĞŶƚ�ŝŶ�ƚŚŝƐ�ƌĞŐŝŽŶ͘�/Ŷ�ƚŚĞ�ƌĞŐŝŽŶ�ĂƌŽƵŶĚ�Ϯ�DĞs�ŽŶĞ�ĂůƐŽ�ĞǆƉĞĐƚƐ͕�ďĂƐĞĚ�ŽŶ�ZͲŵĂƚƌŝǆ�ĐĂůĐƵůĂƟŽŶƐ͕�ƚŚƌĞĞ�ĞǆĐŝƚĂƟŽŶ�ůĞǀĞůƐ�ŽĨ�7Li 
ƚŽ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŝŶŇƵĞŶĐĞ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�dŚĞƐĞ�ůĞǀĞůƐ�ĂƌĞ�ŵƵĐŚ�ďƌŽĂĚĞƌ�ƚŚĂŶ�ƚŚĞ�ůĞǀĞů�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ůĂƌŐĞ�ƌĞƐŽŶĂŶĐĞ�
ŽďƐĞƌǀĞĚ�Ăƚ�ϮϰϬ�ŬĞs͕�ƚŚĞƌĞĨŽƌĞ͕�ƚŚĞŝƌ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁŝůů�ďĞ�ŵŽƌĞ�ƐŵĞĂƌĞĚ�ŽƵƚ͘�
KƵƌ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ�Ăƚ�:Z�Ͳ/ZDD�ŝŶ�'ĞĞů͕��ĞůŐŝƵŵ�ŝƐ�ŽŶŐŽŝŶŐ͘�WƌĞǀŝŽƵƐůǇ͕ �Ă�ĚŽƵďůĞ�ƚǁŝŶ�&ƌŝƐĐŚͲŐƌŝĚ�ƐĞƚƵƉ�
ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƚĞĐƚ�ƚŚĞ�ɲͲƉĂƌƟĐůĞƐ�ĨƌŽŵ�ƚŚĞ 6>ŝ;Ŷ͕ɲͿ�ƌĞĂĐƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĨƌŽŵ�ƚŚĞ�Ϯϯϱh;Ŷ͕ĨͿ�ƌĞĂĐƟŽŶ͕�ŝ͘Ğ͕͘�Ă�
ƐŝŶŐůĞ�ĐŚĂŵďĞƌ�ĨŽƌ�ďŽƚŚ�ƌĞĂĐƟŽŶƐ͘��ǀĞŶ�ƚŚŽƵŐŚ�ŽƵƌ�ƚĂƌŐĞƚƐ�ŚĂǀĞ�ƚŚŝĐŬ�ďĂĐŬŝŶŐƐ͕�ƚŚĞǇ�ĂƌĞ�ĞŵƉůŽǇĞĚ�ŝŶ�ƉĂŝƌƐ�ŝŶ�Ă�ďĂĐŬͲƚŽͲďĂĐŬ�
ĐŽŶĮŐƵƌĂƟŽŶ͕�ĂůůŽǁŝŶŐ�ƵƐ�ƚŽ�ĐŽǀĞƌ͕ �ŝŶ�ƉƌŝŶĐŝƉůĞ͕�Ă�ƐŽůŝĚ�ĂŶŐůĞ�ŽĨ�ϰʋ͘�WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ͕�ĨƌŽŵ�ϮϬϭϰ͕�ƵƐŝŶŐ�ƚŚŝƐ�ƐĞƚƵƉ�ƐŚŽǁĞĚ�ƚŚĂƚ�
ƚŚĞ�ĞǆŝƐƟŶŐ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ĐŽƵůĚ�ďĞ�ǁĞůů�ƌĞƉƌŽĚƵĐĞĚ�ĂƌŽƵŶĚ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�Ăƚ�ϮϰϬŬĞs͘ �,ŽǁĞǀĞƌ͕ �ƐĞǀĞƌĂů�ƉƌŽďůĞŵƐ�ǁĞƌĞ�
ŝĚĞŶƟĮĞĚ�ǁŚŝĐŚ�ĂƌĞ�ŶŽǁ�ĮǆĞĚ�ŝŶ�ĂŶ�ƵƉĚĂƚĞĚ�ƐĞƚƵƉ͘�
dŚĞ�ŽůĚ�ĐŚĂŵďĞƌ�ŝƐ�ďĞŝŶŐ�ƐƉůŝƚ�ŝŶƚŽ�ƚǁŽ�ƐĞƉĂƌĂƚĞ�ĐŚĂŵďĞƌƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂĐĐŽŵŵŽĚĂƚĞ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ŐĂƐ�ƉƌĞƐƐƵƌĞƐ͘���ĐŚĂŵďĞƌ�ǁŝƚŚ�
ŚŝŐŚĞƌ�ŐĂƐ�ƉƌĞƐƐƵƌĞ�ĂůůŽǁƐ�ƵƐ�ƚŽ�ĚĞƚĞĐƚ�ŶŽƚ�ŽŶůǇ�ƚŚĞ�ɲͲƉĂƌƟĐůĞƐ�ďƵƚ�ĂůƐŽ�ƚƌŝƚŽŶƐ�ĨƌŽŵ�ƚŚĞ�ůŝƚŚŝƵŵ�ƌĞĂĐƟŽŶ͘�&Žƌ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�
ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ǁĞ�ƵƐĞ�Ă�ĐŚĂŵďĞƌ�ǁŝƚŚ�ůŽǁĞƌ�ƉƌĞƐƐƵƌĞ͕�ĚƵĞ�ƚŽ�ƚŚĞ�ŵƵĐŚ�ŚŝŐŚĞƌ�ƐƚŽƉƉŝŶŐ�ƉŽǁĞƌ�ŽĨ�ŚĞĂǀǇ�ŝŽŶƐ͘�,ĞƌĞ͕�ǁĞ�
ƌĞǀŝĞǁ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐŝƚƵĂƟŽŶ�ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ƌĞƉŽƌƚ�ŽŶ�ŶĞǁ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞ�ĚĂƚĂ�ƚĂŬĞŶ�ĚƵƌŝŶŐ�ϮϬϭϲ�ǁŝƚŚ�ƚŚĞ�ŵŽĚŝ-
ĮĞĚ�ƐĞƚƵƉ͘�
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S198 Cross section of the 197Au (n,2n) 197Aug+m1,m2 reaction 
<ĂůĂŵĂƌĂ��͘�ϭ͕�sůĂƐƚŽƵ�Z͘�ϭ͕�<ŽŬŬŽƌŝƐ�D͘�ϭ͕��ŝĂŬĂŬŝ�D͘�ϭ͕�^ĞƌƌŝƐ�D͘�Ϯ͕�WĂƚƌŽŶŝƐ�E͘�ϯ͕��ǆŝŽƟƐ�D͘�ϰ͕�>ĂŐŽǇĂŶŶŝƐ��͘�ϰ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕��ƚŚĞŶƐ͕�'ƌĞĞĐĞ͖�Ϯ�,ĞůůĞŶŝĐ��ƌŵǇ��ĐĂĚĞŵǇ͕ �
�ƚŚĞŶƐ͕�'ƌĞĞĐĞ͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�/ŽĂŶŶŝŶĂ͕�/ŽĂŶŶŝŶĂ͕�'ƌĞĞĐĞ͖�ϰ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�
WŚǇƐŝĐƐ͕�E�^Z�͞�ĞŵŽŬƌŝƚŽƐ͕͟ ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ

EĞƵƚƌŽŶ�ƌĞĂĐƟŽŶƐ�ŽŶ�197�Ƶ�ĂƌĞ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ĂƐ�ƌĞĨĞƌĞŶĐĞͬŵŽŶŝƚŽƌ�ƌĞĂĐƟŽŶƐ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ƚĞƐƟŶŐ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ͘�dŚĞ�ŶĞĞĚ͕�
ĞƐƉĞĐŝĂůůǇ�Ăƚ�ŚŝŐŚ�ĞŶĞƌŐŝĞƐ͕�ŽĨ�ĂĐĐƵƌĂƚĞ�ƌĞĨĞƌĞŶĐĞͬŵŽŶŝƚŽƌ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�ĂĚǀĂŶĐĞĚ�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵ�ƐƚƵĚŝĞƐ�ĂŶĚ�ŽƚŚĞƌ�ĂƉƉůŝĐĂ-
ƟŽŶƐ͕�ŚĂƐ�ďĞĞŶ�ĞŵƉŚĂƐŝǌĞĚ�ŝŶ�ƐĞǀĞƌĂů�/����ŵĞĞƟŶŐƐ͘�dŚĞ�ĂǀĂŝůĂďůĞ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ƉƌĞƐĞŶƚ�ŵĂŶǇ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͕�ƚŚƵƐ�ŵŽƌĞ�ĐŽŵ-
plete and reliable data are necessary.
dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ�197Au(n,2n) ŚĂƐ�ďĞĞŶ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ĚĞƚĞƌŵŝŶĞĚ�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ��27�ů;Ŷ͕ɲͿ24EĂ�ƌĞĂĐƟŽŶ�ŝŶ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ϭϱ͘ϯ�ʹ�ϮϬ͘ϵ�DĞs�ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ͘�dŚĞ�ŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ǁĂƐ�ƉƌŽĚƵĐĞĚ�
Ăƚ�ƚŚĞ�ϱ͘ϱ�Ds�dĂŶĚĞŵ�ĂĐĐĞůĞƌĂƚŽƌ�ŽĨ�E�^Z�͞�ĞŵŽŬƌŝƚŽƐ͕͟ �ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�3H(d,n)4,Ğ�ƌĞĂĐƟŽŶ�ŝŵƉůĞŵĞŶƟŶŐ�Ă�ŶĞǁ�dŝͲ�ƚƌŝƟĂƚĞĚ�
target consisted of 2.1 mg/cm2�dŝͲƚ�ůĂǇĞƌ�ŽŶ�Ă�ϭ�ŵŵ�ƚŚŝĐŬ��Ƶ�ďĂĐŬŝŶŐ�ĨŽƌ�ŐŽŽĚ�ŚĞĂƚ�ĐŽŶĚƵĐƟŽŶ͘��ŌĞƌ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ŝƌƌĂĚŝĂƟŽŶƐ͕�
ƚŚĞ�ĂĐƟǀŝƚǇ�ŝŶĚƵĐĞĚ�ďǇ�ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�Ăƚ�ƚŚĞ�ƚĂƌŐĞƚƐ�ĂŶĚ�ƌĞĨĞƌĞŶĐĞ�ĨŽŝůƐ͕�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ďǇ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ͘�dŚĞ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƐĞĐŽŶĚ�ŝƐŽŵĞƌŝĐ�;ϭϮ-) state m2 of 196Au and the sum of the ground (2-Ϳ�ĂŶĚ�ĮƌƐƚ�ŝƐŽŵĞƌŝĐ�;ϱ-) 
ƐƚĂƚĞ�Őнŵϭ�ƉŽƉƵůĂƟŽŶ�ĐƌŽƐƐ� ƐĞĐƟŽŶƐ�ǁĞƌĞ� ŝŶĚĞƉĞŶĚĞŶƚůǇ�ĚĞƚĞƌŵŝŶĞĚ͘�dŚĞŽƌĞƟĐĂů� ĐĂůĐƵůĂƟŽŶƐ�ŽĨ� ƚŚĞ�ĂďŽǀĞ�ĐƌŽƐƐ� ƐĞĐƟŽŶƐ�
were carried out with the use of the EMPIRE code. 
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S199 Cross sections of the 144Sm(n,_)141Nd and 66Zn(n,_)63Ni reactions at 4.0, 5.0 and 6.0 
MeV  
'ůĞĚĞŶŽǀ�z͘ �ϭ͕��ŚĂŶŐ�'͘�Ϯ͕�'ŽŶĐŚŝŐĚŽƌũ�<͘�ϯ͕�^ĞĚǇƐŚĞǀĂ�D͘�ϭ͕�tĂŶŐ��͘�Ϯ͕�&ĂŶ�y͘�Ϯ͕��ŚĂŶŐ�>͘�Ϯ͕��Ăŝ�,͘�Ϯ͕��ŚĞŶ�:͘�Ϯ͕�
<ƌƵƉĂ�>͘�ϰ͕ϱ͕��ŶŬŚďŽůĚ�^͘�ϭ͕��ŚƵƉƌĂŬŽǀ�/͘�ϭ� 
ϭ�&ƌĂŶŬ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ͖�Ϯ�^ƚĂƚĞ�<ĞǇ�
>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�,ĞĂǀǇ�/ŽŶ�WŚǇƐŝĐƐ͕�WĞŬŝŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�
W͘ Z͘�ŚŝŶĂ͖�ϯ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DŽŶŐŽůŝĂ͕�hůĂĂŶďĂĂƚĂƌ͕ �DŽŶŐŽůŝĂ͖�ϰ�&ůĞƌŽǀ�
>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͖�ϱ�/ŶƐƟƚƵƚĞ�ŽĨ��ǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�
�ƉƉůŝĞĚ�WŚǇƐŝĐƐ͕��ǌĞĐŚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŝŶ�WƌĂŐƵĞ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ

�ƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ� ƚŚĞ� 144Sm(n,Į)141Nd and 66Zn(n,Į)63Eŝ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�Ăƚ�E
n
�с�ϰ͘Ϭ͕�ϱ͘Ϭ�ĂŶĚ�ϲ͘Ϭ�DĞs�ƉĞƌĨŽƌŵĞĚ�Ăƚ�

ƚŚĞ�ϰ͘ϱͲDs�sĂŶ�ĚĞ�'ƌĂĂī��ĐĐĞůĞƌĂƚŽƌ�ŽĨ�WĞŬŝŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ŚŝŶĂ͘���ĚŽƵďůĞͲƐĞĐƟŽŶ�ŐƌŝĚĚĞĚ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ǁĂƐ�ƵƐĞĚ�ƚŽ�
ĚĞƚĞĐƚ�ƚŚĞ�ĂůƉŚĂ�ƉĂƌƟĐůĞƐ͘�dŚĞ�ĞŶƌŝĐŚĞĚ�ƐĂŵƉůĞƐ�ŽĨ�144Sm2O3 and 66Zn were placed at the common cathode plate of the cham-
ďĞƌ͘ �DŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�Ă�ĚĞƵƚĞƌŝƵŵ�ŐĂƐ�ƚĂƌŐĞƚ�ƚŚƌŽƵŐŚ�ƚŚĞ�2H(d,n)3,Ğ�ƌĞĂĐƟŽŶ͘�dŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ǁĂƐ�
ŵŽŶŝƚŽƌĞĚ�ďǇ�Ă��&3�ůŽŶŐ�ĐŽƵŶƚĞƌ͘ ��ƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�

238U(n,fͿ�ƌĞĂĐƟŽŶ�ǁĞƌĞ�ƵƐĞĚ�ĂƐ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ƚŽ�ƉĞƌĨŽƌŵ�ƚŚĞ�;n,ĮͿ�ƌĞĂĐƟŽŶ�
ŵĞĂƐƵƌĞŵĞŶƚ͘�WƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĞǀĂůƵĂƟŽŶƐ�ĂŶĚ�d�>z^Ͳϭ͘ϲ�ĐŽĚĞ�ĐĂůĐƵůĂƟŽŶƐ͘�

S200 Measurements of neutron capture cross-section on 70Zinc 
WƵŶƚĞ�>ZD͘�ϭ͕�>ĂůƌĞŵƌƵĂƚĂ��͘�ϭ͕�KƚƵŬĂ�E͘�ϯ͕�WĂĐŚƵĂƵ�Z͘�ϭ͕�^ƵƌǇĂŶĂƌĂǇĂŶĂ�^s͘ �Ϯ͕�EĂǇĂŬ��<͘�Ϯ͕�^ĂƚŚĞĞƐŚ��͘�ϭ͕�
dŚĂŶŐĂ�,,͘�ϭ͕��ĂŶƵ�>^͘�Ϯ͕�,ůĂǁŶĚŽ�>Z͘�ϭ͕�'ĂŶĞƐĂŶ�^͘�ϰ͕�^ĂǆĞŶĂ��͘�Ϯ 
ϭ�DŝǌŽƌĂŵ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�dĂŶŚƌŝů͕�/ŶĚŝĂ͖�Ϯ��ŚĂďŚĂ��ƚŽŵŝĐ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�
�ŝǀŝƐŝŽŶ͕�DƵŵďĂŝ͕�/ŶĚŝĂ͖��ϯ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�tŝĞŶ͕��ƵƐƚƌŝĂ͖�ϰ��ŚĂďŚĂ�
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dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�70�Ŷ;Ŷ͕ɶͿ71Znm�;d1/2�с�ϯ͘ϵϲцϬ͘Ϭϱ�ŚƌƐͿ�ƌĞĂĐƟŽŶ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�197�Ƶ;Ŷ͕ɶͿ198Au cross 
ƐĞĐƟŽŶƐ͘�dŚĞ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ƚŚĞ�7Li(p,n)7�Ğ�ƌĞĂĐƟŽŶ�Ăƚ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶ�ĞŶĞƌŐŝĞƐ�Ϯ͘ϴ�DĞs�ĂŶĚ�ϯ͘ϱ�DĞs͘ �dŚĞ�ĞǆƉĞƌŝ-
ŵĞŶƚ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�&ŽůĚĞĚ�dĂŶĚĞŵ�/ŽŶ��ĐĐĞůĞƌĂƚŽƌ�;&Kd/�Ϳ�&ĂĐŝůŝƚǇ͕ �EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ŝǀŝƐŝŽŶ͕��ŚĂďŚĂ��ƚŽŵŝĐ�ZĞƐĞĂƌĐŚ�
�ĞŶƚƌĞ�;��Z�Ϳ͕�DƵŵďĂŝ͘�dŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�Ăƚ�ƚŚĞƐĞ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶ�ĞŶĞƌŐŝĞƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�7Li(p,n)7�Ğ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�
ĐŽĚĞ��W�E�;�ŶĞƌŐǇ�ŽĨ�WƌŽƚŽŶͲ�ŶĞƌŐǇ�ŽĨ�EĞƵƚƌŽŶͿ�ĚĞǀĞůŽƉĞĚ�ďǇ�ŽƵƌ�ŐƌŽƵƉ͘�dŚĞ�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ĞŵƉůŽǇĞĚ�ǁŚĞƌĞ�ƚŚĞ�
ȖͲƌĂǇ�ĂĐƟǀŝƟĞƐ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƚ�ŶƵĐůĞŝ�71Znm and 198�Ƶ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�Ă�ƉƌĞͲĐĂůŝďƌĂƚĞĚ�ůĞĂĚͲƐŚŝĞůĚĞĚ�ϭϴϱ�ĐĐ�ŚŝŐŚ�ƉƵƌŝƚǇ�ŐĞƌ-
ŵĂŶŝƵŵ�;,W'ĞͿ�ĚĞƚĞĐƚŽƌ�ŚĂǀŝŶŐ�ϯϬй�ƌĞůĂƟǀĞ�ĞĸĐŝĞŶĐǇ͕ �ĂŶĚ�ϭ͘ϴ�ŬĞs�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�Ăƚ�ϭ͘ϯϯ�DĞs�ȖͲĞŶĞƌŐǇ͘�dŚĞ�ĚĂƚĂ�ĂĐƋƵŝƐŝ-
ƟŽŶ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ���D���ďĂƐĞĚ�>�DW^�;>ŝŶƵǆ��ĚǀĂŶĐĞĚ�DƵůƟ�WĂƌĂŵĞƚĞƌ�^ǇƐƚĞŵͿ�ƐŽŌǁĂƌĞ�;d��D�KEͲϵϱͬ���ϮϬϬϬ�
ĐƌĂƚĞƐ�ĐŽŶƚƌŽůůĞƌ�ĂŶĚ��DͲϰϴ����ƐͿ͘�dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚŝƐ�ƌĞĂĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ŝŶ�ƚŚĞ�DĞs�ƌĞŐŝŽŶ͘�
dŚĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ŝƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�ƚŚĞ�ůĂƚĞƐƚ�ĚĞĐĂǇ�ĚĂƚĂ͕�ĂŶĚ�ďǇ�ĂƉƉůǇŝŶŐ�ƚŚĞ�ǀĂƌŝŽƵƐ�ĐŽƌƌĞĐƟŽŶƐ�ƐƵĐŚ�ĂƐ�ůŽǁ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�
backgrounds from 7Li(p,n1)

7�ĞΎ�ƌĞĂĐƟŽŶ͕�ƐĂŵƉůĞ�ĂƐ�ǁĞůů�ĂƐ�ƌŽŽŵ�ƐĐĂƩĞƌĞĚ�ďĂĐŬŐƌŽƵŶĚ�ŶĞƵƚƌŽŶƐ͕�ŶĞƵƚƌŽŶ�ďĞĂŵ�ŇƵĐƚƵĂƟŽŶ�ĂŶĚ�
ŐĂŵŵĂ�ƐĞůĨͲĂƩĞŶƵĂƟŽŶ͘�dŚĞ�ŵĞĂƐƵƌĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞŽƌĞƟĐĂů�ƉƌĞĚŝĐƟŽŶ�ďǇ�d�>z^Ͳϭ͘ϲ�ǁŝƚŚ�ǀĂƌŝŽƵƐ�ůĞǀĞů�
ĚĞŶƐŝƚǇ�ŵŽĚĞůƐ�ĂƐ�ǁĞůů�ĂƐ�d�E�>ͲϮϬϭϰ͘�dŚĞ�70�Ŷ;Ŷ͕ɶͿ71ZnŐнŵ�ƚŽƚĂů�ĐĂƉƚƵƌĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŚĂǀĞ�ĂůƐŽ�ďĞĞŶ�ĚĞƌŝǀĞĚ�ďǇ�ĂƉƉůǇŝŶŐ��ƚŚĞ�
ĞǀĂůƵĂƚĞĚ�ŝƐŽŵĞƌŝĐ�ƌĂƟŽƐ�ŝŶ�ƚŚĞ�d�E�>ͲϮϬϭϰ�ůŝďƌĂƌǇ͘�dŚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�70�Ŷ;Ŷ͕ɶͿ71Znm  ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĂƌĞ�
also obtained.
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Abstracts

I201 Recent cross-section measurements of neutron-induced reactions of importance for 
background estimates in neutrino-less double-beta decay searches
dŽƌŶŽǁ�t͕͘��ŚŝŬĞ�D͕͘��ƐƚĞƌůŝŶĞ�:,͕͘�&ŝŶĐŚ�^t͕͘�<ƌŝƐŚŝĐŚĂǇĂŶ 
�ƵŬĞ�hŶŝǀĞƌƐŝƚǇ�ĂŶĚ�dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ͕ ��ƵƌŚĂŵ͕�h^�

��ƉƌŽŐƌĂŵ�ŝƐ�ƵŶĚĞƌǁĂǇ�Ăƚ�dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ�;dhE>Ϳ�ƚŽ�ŵĞĂƐƵƌĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ͕�;Ŷ͕ϮŶͿ͕�ĂŶĚ�ƉĂƌƟĂů��௩-ray 
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ŶƵĐůĞŝ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŽŶŐŽŝŶŐ�ƐĞĂƌĐŚĞƐ�ĨŽƌ�ŶĞƵƚƌŝŶŽͲůĞƐƐ�ĚŽƵďůĞͲďĞƚĂ�;Ϭ௳௨௨) decay. Although these searches 
ƚĂŬĞ�ƉůĂĐĞ�ĚĞĞƉ�ƵŶĚĞƌŐƌŽƵŶĚ�ŝŶ�ŵŝŶĞƐ͕�ƐŽͲĐĂůůĞĚ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�;ȝ͕ŶͿ�ƌĞĂĐƟŽŶƐ�ĐƌĞĂƚĞĚ�ŝŶ�ƚŚĞ�ĚĞƚĞĐƚŽƌ�
ŝƚƐĞůĨ�ĂŶĚͬŽƌ�ŝŶ�ƚŚĞ�ƐƵƌƌŽƵŶĚŝŶŐ�ƐŚŝĞůĚŝŶŐ�ĂŶĚ�ĐŽŽůŝŶŐ�ŵĂƚĞƌŝĂůƐ�ĂƌĞ�ŽĨ�ŐƌĞĂƚ�ĐŽŶĐĞƌŶ͘�dŚĞƐĞ�ŶĞƵƌŽŶƐ�ĐŽƵůĚ�ŝŶĚƵĐĞ�ƐŝŐŶĂůƐ�ŝŶ�ƚŚĞ�
ĚĞƚĞĐƚŽƌƐ�ǁŚŝĐŚ�ĂƌĞ�ŝŶĚŝƐƟŶŐƵŝƐŚĂďůĞ�ĨƌŽŵ�ƚŚĞ�ƐŝŐŶĂůƐ�ŽĨ�ŝŶƚĞƌĞƐƚ͘��ƚ�dhE>�ǁĞ�ĂƌĞ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�
ƌĂŶŐĞ�ďĞƚǁĞĞŶ�ϭ�ĂŶĚ�ϭϱ�DĞs͘ �
Currently large-scale 0௳௨௨ searches involve the isotopes 76Ge, 130dĞ�ĂŶĚ�136Xe as 0௳௨௨ source. In the GERDA (76Ge), Majorana 
(76Ge), CUORE (130dĞͿ�ĂŶĚ��yK�;136yĞͿ�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŚĞƐĞ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ĂůƐŽ�ƚŚĞ�ŵĂŝŶ�ĚĞƚĞĐƚŽƌ�ŵĞĚŝƵŵ͕�ǁŚŝůĞ�ƚŚĞ���<Ăŵ>�E�Ͳ�ĞŶ�
ĞǆƉĞƌŝŵĞŶƚ�ƵƐĞƐ�136yĞ�ĚŝƐƐŽůǀĞĚ�ŝŶ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌ͘ ��ĞĐĂƵƐĞ�ƚŚĞ�ĚĞƚĞĐƚŽƌƐ�ĂƌĞ�ŶŽƚ�ĞŶƌŝĐŚĞĚ�ƚŽ�ϭϬϬй�ŝŶ�ƚŚĞ�ŝƐŽƚŽƉĞƐ�ŽĨ�ŝŶƚĞƌ-
est for 0௳௨௨�ĚĞĐĂǇ͕ �ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�74Ge, 128dĞ�ĂŶĚ�134yĞ�ĂƌĞ�ĂůƐŽ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ͕�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƌĞĂĐƟŽŶƐ�ŝŶǀŽůǀŝŶŐ�
ƐŚŝĞůĚŝŶŐ�ĂŶĚ�ĐŽŽůŝŶŐ�ŵĂƚĞƌŝĂůƐ�ůŝŬĞ�ůĞĂĚ͕�ĐŽƉƉĞƌ�ĂŶĚ�ůŝƋƵŝĚ�ĂƌŐŽŶ͘�
tĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ƌĞĂĐƟŽŶƐ��40Ar(n, ௩), ϲϯ͕ϲϱCu(n,௩), 74,76Ge(n, ௩), 128,130dĞ;Ŷ͕�௩), 124,136Xe(n, ௩), and �ϲϯ͕ϲϱCu(n,2n), 76Ge(n,2n), 
128,130dĞ;Ŷ͕ϮŶͿ͕�124,136Xe(n,2n), and 40�ƌ;Ŷ͕Ŷ͛�௩), 74,76'Ğ;Ŷ͕Ŷ͛�௩), 134,136yĞ;Ŷ͕Ŷ͛�௩) and 76Ge(n,p).

tŽƌŬ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͕ �KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�'ƌĂŶƚ�EŽ͘���Ͳ&'ϬϮͲϵϳ�ZϰϭϬϯϯ͘�

R202 10B(n,_0) and 10B(n,_1) cross section data up to 3 MeV incident neutrons
�ĞǀŝůĂĐƋƵĂ�Z͘�ϭ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�Ϯ͕�sŝĚĂůŝ�D͘�Ϯ͕�ZƵƐŬŽǀ�/͘�ϯ͕�>ĂŵŝĂ�>͘�ϰ 
ϭ��ƵƌŽƉĞĂŶ�^ƉĂůůĂƟŽŶ�^ŽƵƌĐĞ��Z/�͕�>ƵŶĚ͕�^ǁĞĚĞŶ͖�Ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�
ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϯ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�ĂŶĚ�EƵĐůĞĂƌ��ŶĞƌŐǇ͕ �
^ŽĮĂ͕��ƵůŐĂƌŝĂ͖�ϰ�>ĂďŽƌĂƚŽƌŝ�EĂǌŝŽŶĂůŝ�ĚĞů�^ƵĚ͕�/ƐƟƚƵƚŽ�EĂǌŝŽŶĂůĞ�Ěŝ�&ŝƐŝĐĂ�EƵĐůĞĂƌĞ͕��ĂƚĂŶŝĂ͕�/ƚĂůǇ

dŚĞ�10�;Ŷ͕ɲͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝƐ�Ă�ǁĞůůͲĞƐƚĂďůŝƐŚĞĚ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ƐƚĂŶĚĂƌĚ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϭ�
DĞs͘ �,ŽǁĞǀĞƌ͕ �ĂďŽǀĞ�ƚŚŝƐ�ĞŶĞƌŐǇ�ůŝŵŝƚ�ƚŚĞƌĞ�ĂƌĞ�ƐĐĂƌĐĞ�ĚŝƌĞĐƚ�;Ŷ͕ɲͿ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂǀĂŝůĂďůĞ�ĂŶĚ�ƚŚĞƐĞ�ĨĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�
ĂƌĞ�ƐŚŽǁŝŶŐ�ůĂƌŐĞ�ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�΀ϭ΁͘�dŚĞƐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ĂƌĞ�ƌĞŇĞĐƚĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͗��E�&ͬ�Ͳ
s//͘ϭ͕�:�&&Ͳϯ͘ϭ͘Ϯ�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�ĂƌĞ�ŝŶ�ĞǆĐĞůůĞŶƚ�ĂŐƌĞĞŵĞŶƚ�ƵƉ�ƚŽ�ϭϬϬ�ŬĞs�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶƐ͕�ǁŚĞƌĞĂƐ�ƚŚĞ�10�;Ŷ͕ɲͿ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ĚŝĨ-
ĨĞƌĞŶƚ�ůŝďƌĂƌŝĞƐ�ƐŚŽǁ�ůĂƌŐĞ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�DĞs�ƌĞŐŝŽŶ͘�dŽ�ĂĚĚƌĞƐƐ�ƚŚĞƐĞ�ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ͕�ǁĞ�ŚĂǀĞ�ŵĞĂƐƵƌĞĚ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
of the two branches of the 10�;Ŷ͕ɲͿ�ƌĞĂĐƟŽŶ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϯ�DĞs͘ �tĞ�ƉƌĞƐĞŶƚ�ŚĞƌĞ�ƚŚĞ�10�;Ŷ͕ɲϬ) and the 
10�;Ŷ͕ɲϭɶͿ�ƌĞĂĐƚŝŽŶƐ�ĐƌŽƐƐ�ƐĞĐƚŝŽŶ�ĚĂƚĂ͕�ƚŚĞŝƌ�ďƌĂŶĐŚŝŶŐ�ƌĂƚŝŽ�ĂŶĚ�ƚŚĞ�ƚŽƚĂů�

10�;Ŷ͕ɲͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�Ă�ĚĞĚŝĐĂƚĞĚ�&ƌŝƐĐŚͲŐƌŝĚ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ŝŶƐƚĂůůĞĚ�Ăƚ�ƚŚĞ�'�>/E��ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŽĨ�ƚŚĞ���Ͳ:Z�Ͳ
/ZDD͘�tĞ�ĐŽŵƉĂƌĞ�ŽƵƌ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ĞǀĂůƵĂƟŽŶƐ͘

΀ϭ΁�,ĂƌĂĚĂ�,͘�ĂŶĚ�WůŽŵƉĞŶ��͕͘�DĞĞƟŶŐ�EƵĐůĞĂƌ��ĂƚĂ�EĞĞĚƐ�ĨŽƌ��ĚǀĂŶĐĞĚ�ZĞĂĐƚŽƌ�^ǇƐƚĞŵƐ͕�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�E��ͬE^�ͬtW��ͬ
DOC(2014)446
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R203 Study of (n,2n) reaction on 191,193Ir isotopes and isomeric cross section ratios
Vlastou R. 1, Kalamara A. 1, Kokkoris M. 1, Georgoulakis M. 1, Hassapoglou S. 1, Kobothanasis K. 1, Serris M. 2, 
WĂƚƌŽŶŝƐ�E͘�ϯ͕�>ĂŐŽǇĂŶŶŝƐ��͘�ϰ͕��ǆŝŽƟƐ�D͘�ϰ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EĂƟŽŶĂů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ͖�Ϯ�,ĞůůĞŶŝĐ��ƌŵǇ��ĐĂĚĞŵǇ͕ �sĂƌŝ͕�
�ƚŚĞŶƐ͕�'ƌĞĞĐĞ͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�/ŽĂŶŶŝŶĂ͕�'ƌĞĞĐĞ͖�ϰ�EĂƟŽŶĂů��ĞŶƚĞƌ�ĨŽƌ�^ĐŝĞŶƟĮĐ�
ZĞƐĞĂƌĐŚ�͞�ĞŵŽŬƌŝƚŽƐ͕͟ ��ƚŚĞŶƐ͕�'ƌĞĞĐĞ

dŚĞ�ƐƚƵĚǇ�ŽĨ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĂŶĚ͕�ǁŚĞŶĞǀĞƌ�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ͕�ŽĨ�ƚŚĞŝƌ�ŝƐŽŵĞƌŝĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĂƟŽƐ͕�ŝƐ�ŽĨ�ĐŽŶƐŝĚĞƌĂďůĞ�
ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƚĞƐƟŶŐ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ͘�dŚĞ�ƉƌŽďĂďŝůŝƚǇ�ŽĨ�ĨŽƌŵŝŶŐ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ͕�ŝƐ�ƐĞŶƐŝƟǀĞ�ƚŽ�ƚŚĞ�ƐƉŝŶ�ƐƚĂƚĞ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞ�
ůĞǀĞůƐ�ŝŶǀŽůǀĞĚ�ĂŶĚ�ƚŽ�ƚŚĞ�ƐƉŝŶ�ĚŝƐƚƌŝďƵƟŽŶ�ŝŶ�ƚŚĞ�ĐŽŶƟŶƵƵŵ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ͘�dŚĞ�ŚŝŐŚ�ƐƉŝŶ�ǀĂůƵĞ�ϭϭ- of the second 
isomeric state (m2) of 190/ƌ�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ϰ-�ǀĂůƵĞ�ŽĨ�ŝƚƐ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�;ŐͿ͕��ŽīĞƌƐ�ƚŚŝƐ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ƐƉŝŶ�
ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŝĚƵĂů�ŶƵĐůĞƵƐ͘
dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�191Ir(n,2n)190IrŐнŵϭ and  191Ir(n,2n)190Irm2�ƌĞĂĐƟŽŶƐ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ϭϳ͘ϭ�ĂŶĚ�ϮϬ͘ϵ�DĞs�ŶĞƵƚƌŽŶ�ĞŶĞƌ-
ŐŝĞƐ�Ăƚ�ƚŚĞ�ϱ͘ϱ�Ds�ƚĂŶĚĞŵ�dϭϭͬϮϱ��ĐĐĞůĞƌĂƚŽƌ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�E�^Z�͞�ĞŵŽŬƌŝƚŽƐ͕͟ �ƵƐŝŶŐ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ͘�dŚĞ�ŶĞƵƚƌŽŶ�
beams were produced  by means of the 3H(d,n)4,Ğ�ƌĞĂĐƟŽŶ�Ăƚ�Ă�ŇƵǆ�ŽĨ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�ϭϬϱ-106n/cm2�Ɛ͘�dŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŚĂƐ�ďĞĞŶ�
ĚĞĚƵĐĞĚ��ŝŵƉůĞŵĞŶƟŶŐ�ƚŚĞ�27�ů;Ŷ͕ɲͿ��ƌĞĨĞƌĞŶĐĞ�ƌĞĂĐƟŽŶ͕�ǁŚŝůĞ�ƚŚĞ�ŇƵǆ�ǀĂƌŝĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ǁĂƐ�ŵŽŶŝƚŽƌĞĚ�ďǇ�ƵƐŝŶŐ�Ă�
�&3�ĚĞƚĞĐƚŽƌ͘ ��dŚĞ�

193Ir(n,2n)192/ƌ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ��ƐĞĐƟŽŶ�ŚĂƐ�ĂůƐŽ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ͕�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ĨƌŽŵ�ƚŚĞ�
contaminant 191/ƌ;Ŷ͕ɶͿ192/ƌ�ƌĞĂĐƟŽŶ͘�dŚĞ�ĐŽƌƌĞĐƟŽŶ�ŵĞƚŚŽĚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǆŝƐƟŶŐ�ŝŶ��E�&�ĚĂƚĂ�ŽĨ�ƚŚĞ�ĐŽŶƚĂŵŝŶĂŶƚ�ƌĞĂĐƟŽŶ͕�
ĐŽŶǀŽůƵƚĞĚ�ǁŝƚŚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ǁŚŝĐŚ�ŚĂǀĞ�ďĞĞŶ�ĞǆƚĞŶƐŝǀĞůǇ�ƐƚƵĚŝĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƐŝŵƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚĞ�EĞƵƐ�ĞƐĐ�ĂŶĚ�
D�EW�ĐŽĚĞƐ͘�^ƚĂƟƐƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚĞ�ĐŽĚĞ��DW/Z��ϯ͘ϭ�ĂŶĚ�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ĞŵŝƐƐŝŽŶ�ŚĂǀĞ�
been performed on the data measured in this work as well as on data reported in literature. 

R204 Inelastic neutron scattering cross-section measurements on 7Li and 63,65Cu 
EǇŵĂŶ�D͘�ϭ͕��ĞůůŽŶŝ�&͘ �ϭ͕�/ĐŚŝŶŬŚŽƌůŽŽ��͘�Ϯ͕�WŝƌŽǀĂŶŽ��͘�ϭ͕�WůŽŵƉĞŶ���ϭ͕�ZŽƵŬŝ��͘�ϭ 
ϭ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕�
�ĞůŐŝƵŵ͖�Ϯ�DĞŵĞ�DĞĚŝĂ�>ĂďŽƌĂƚŽƌǇ͕ �,ŽŬŬĂŝĚŽ�hŶŝǀĞƌƐŝƚǇ͕ �^ĂƉƉŽƌŽ͕�:ĂƉĂŶ

dŚĞ�௩ͲƌĂǇ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�ϰϳϳ͘ϲͲŬĞs�ƚƌĂŶƐŝƟŽŶ�ŝŶ�7>ŝ�ĨŽůůŽǁŝŶŐ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�
ĨƌŽŵ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƚŚƌĞƐŚŽůĚ�ƵƉ�ƚŽ�ϭϴ�DĞs͘ �dŚŝƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ŝŶƚĞƌĞƐƟŶŐ�ĂƐ�Ă�ƉŽƐƐŝďůĞ�ƐƚĂŶĚĂƌĚ�ĨŽƌ�ŽƚŚĞƌ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�
ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�Ăƚ�ƚŚĞ�'ĞĞů��ůĞĐƚƌŽŶ�>/EĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�;'�>/E�Ϳ�ƉƵůƐĞĚ�ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�
ǁŝƚŚ�ƚŚĞ�'ĂŵŵĂ��ƌƌĂǇ�ĨŽƌ�/ŶĞůĂƐƟĐ�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐ�;'�/E^Ϳ�ƐƉĞĐƚƌŽŵĞƚĞƌ͘ �WƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚŝƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂƌĞ�
ƌĞǀŝĞǁĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŽƵƌ�ƌĞƐƵůƚƐ͘�ZĞĐĞŶƚůǇ͕ �ƚŚŝƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŚĂƐ�ĂůƐŽ�ďĞĞŶ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ĐŽŶƟŶƵƵŵͲĚŝƐĐƌĞƟǌĞĚ�
coupled-channels (CDCC) method.
�ǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ƐƚƵĚǇŝŶŐ�ŶĞƵƚƌŝŶŽůĞƐƐ�ĚŽƵďůĞͲɴ�ĚĞĐĂǇ�;ϬʆɴɴͿ�Žƌ�ŽƚŚĞƌ�ǀĞƌǇ�ƌĂƌĞ�ƉƌŽĐĞƐƐĞƐ�ƌĞƋƵŝƌĞ�ŐƌĞĂƚůǇ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ďĂĐŬ-
ŐƌŽƵŶĚ�ƌĂĚŝĂƟŽŶ�ůĞǀĞů�;ďŽƚŚ�ŝŶƚƌŝŶƐŝĐ�ĂŶĚ�ĞǆƚĞƌŶĂůͿ͘��ŽƉƉĞƌ�ŝƐ�Ă�ĐŽŵŵŽŶ�ƐŚŝĞůĚŝŶŐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů͕�ƵƐĞĚ�ĞǆƚĞŶƐŝǀĞůǇ�ŝŶ�
ĞǆƉĞƌŝŵĞŶƚƐ�ƐƵĐŚ�ĂƐ��K�Z�͕��hKZ�͕��yK͕�'�Z��͕�ĂŶĚ�D�:KZ�E�͘�hŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ĐŽŶƚƌŝďƵƟŽŶ�ĂƌŝƐŝŶŐ�ĨƌŽŵ�
ŶĞƵƚƌŽŶ�ŝŶƚĞƌĂĐƟŽŶƐ�ŝŶ��Ƶ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ǁŚĞŶ�ƐĞĂƌĐŚŝŶŐ�ĨŽƌ�ǀĞƌǇ�ǁĞĂŬ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŝŐŶĂůƐ͘�EĞƵƚƌŽŶ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŽŶ�natCu 
ǁĂƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ǁŝƚŚ�'�/E^͘�dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚĞ�d�>z^�ϭ͘ϴ�
code, and evaluated nuclear data libraries.
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I205 Impact of intermediate and high-energy nuclear data on the neutronic safety  
parameters of MYRRHA accelerator driven system 
^ƚĂŶŬŽǀƐŬŝǇ��͘�ϭ͕�౪ĞůŝŬ�z͘ �ϭ͕Ϯ͕�sĂŶ�ĚĞŶ��ǇŶĚĞ�'͘�ϭ 
ϭ��^�<ͻ��E͕�/ŶƐƟƚƵƚĞ�ĨŽƌ��ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ͕�DŽů͕��ĞůŐŝƵŵ͖�Ϯ�'Ăǌŝ�hŶŝǀĞƌƐŝƚǇ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�
dĞĐŚŶŽůŽŐǇ͕ ��ŶŬĂƌĂ͕�dƵƌŬĞǇ

�ůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ĂĚǀĂŶƚĂŐĞƐ�ŽĨ�ƐĂĨĞ�ŽƉĞƌĂƟŽŶ�ŽĨ�ĂŶ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵ͕�ƚŚĞ�ĐŽƵƉůŝŶŐ�ŽĨ�Ă�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ĂĐĐĞůĞƌĂƚŽƌ�
ƚŽ�Ă�ƐƵďͲĐƌŝƟĐĂů�ĐŽƌĞ�ďƌŝŶŐƐ�ŵĂŶǇ�ĐŚĂůůĞŶŐĞƐ�ŝŶ�ƚŚĞ�ĚĞƐŝŐŶ͘�sĂƌŝŽƵƐ�ĂďŶŽƌŵĂů�ƐŝƚƵĂƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�ďĞĂŵ�ŝŵƉŝŶŐŝŶŐ�ŽŶ�ƚŚĞ�ƐƉĂů-
ůĂƟŽŶ�ƚĂƌŐĞƚ�ŵĂǇ�ŽĐĐƵƌ͘ �dŚĞ�ďĞĂŵ�ŵĂǇ�ĚĞǀŝĂƚĞ�ĨƌŽŵ�ŝƚƐ�ĂǆŝĂů�ĚŝƌĞĐƟŽŶ�ĂŶĚ�Śŝƚ�ƚŚĞ�ĨƵĞů�ĂƐƐĞŵďůŝĞƐ�Žƌ�ƚŚĞ�ďĞĂŵ�ƐŚĂƉĞ�ŵĂǇ�ďĞ�
ĚŝƐƌƵƉƚĞĚ͘�dŚŝƐ�ƐƚƵĚǇ�ĞǀĂůƵĂƚĞƐ�ƐƵĐŚ�ƐŝƚƵĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�DzZZ,���ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵ͘���ůŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌ�ǁŝůů�ĚĞůŝǀĞƌ�Ă�
ϲϬϬ�DĞs�ĚŽƵŐŚŶƵƚͲůŝŬĞ�ƉƌŽƚŽŶ�ďĞĂŵ��ƐǁĞƉƚ�ĂƌŽƵŶĚ�ĐĞŶƚƌĂů�ĂǆŝƐ�ŽŶƚŽ�Ă�>ĞĂĚͲ�ŝƐŵƵƚŚ��ƵƚĞĐƟĐ�;>��Ϳ�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�ůŽĐĂƚĞĚ�ŝŶ�
ƚŚĞ�ĐĞŶƚƌĂů�ƐƵďͲĂƐƐĞŵďůǇ�ŽĨ�Ă�ƐƵďͲĐƌŝƟĐĂů�ĐŽƌĞ͘�dŚĞ�ĐŽƌĞ�ǁŝůů�ďĞ�ůŽĂĚĞĚ�ǁŝƚŚ�DKy�ĨƵĞů�ĂŶĚ�ĐŽŽůĞĚ�ďǇ�>��͘�
sĂƌŝŽƵƐ�ƐŝƚƵĂƟŽŶƐ�ŽĨ�ďĞĂŵ�ĚŝƐƚŽƌƟŽŶ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂŶĚ�ƚŚĞŝƌ�ŝŶŇƵĞŶĐĞ�ŽŶ�ƚŚĞ�ĐŽƌĞ�ŶĞƵƚƌŽŶŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŝƐ�ƐƚƵĚŝĞĚ͘�dŚĞ�
ůŽĐĂů�ŚĞĂƟŶŐ�ŽĨ�ƚŚĞ�ĨƵĞů�ƉŝŶƐ�ŝƐ�ŵŽƐƚ�ĐƌƵĐŝĂů�ƉĂƌĂŵĞƚĞƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ƐĂĨĞƚǇ�ŽĨ�ƚŚĞ�ƐƵďͲĐƌŝƟĐĂů�ĐŽƌĞ�ŽƉĞƌĂƟŽŶ�ŝŶ�ĐĂƐĞ�ŽĨ�Ăď-
ŶŽƌŵĂů�ƐŝƚƵĂƟŽŶ͘�KƚŚĞƌ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŵƵůƟƉůŝĐĂƟŽŶ�ǁŚŝĐŚ�ŝŶ�ůĂƌŐĞ�ĞǆƚĞŶƚ�ĚĞƚĞƌŵŝŶĞƐ�ƚŚĞ�ŚĞĂƟŶŐ͕�
ĂŶĚ�ƌĂĚŝĂƟŽŶ�ĚĂŵĂŐĞ�ŽĨ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ͕�ĞǀĞŶ�ŝĨ�ƚŚĞ�ŵŝƐĂůŝŐŶŵĞŶƚ�ŝƐ�ĂƐƐƵŵĞĚ�ƚŽ�ďĞ�ƋƵŝĐŬůǇ�ĚĞƚĞĐƚĞĚ͘�
dŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ƚŚĞƐĞ�ƐĂĨĞƚǇ�ƉĂƌĂŵĞƚĞƌƐ�ƚŽ�ƚŚĞ�ǀĂƌŝĂƟŽŶƐ�ŽĨ�ƉŚǇƐŝĐƐ�ŵŽĚĞůƐ�ĚĞƐĐƌŝďŝŶŐ�ŝŶƚĞƌĂĐƟŽŶƐ�ŽĨ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĂŶĚ�ŚŝŐŚ�
ĞŶĞƌŐǇ�;ĂďŽǀĞ�ϮϬ�DĞsͿ�ƉƌŝŵĂƌǇ�ƉƌŽƚŽŶƐ�ĂŶĚ�ƐĞĐŽŶĚĂƌǇ�ŶĞƵƚƌŽŶƐ�ŝƐ�ĂƐƐĞƐƐĞĚ͘�dŚĞ�ĐŽŵďŝŶĂƟŽŶƐ�ŽĨ�ŝŶƚƌĂŶƵĐůĞĂƌ�ĐĂƐĐĂĚĞ͕�ƉƌĞͲ
ĞƋƵŝůŝďƌŝƵŵ�ĂŶĚ�ĞƋƵŝůŝďƌŝƵŵ�ŵŽĚĞůƐ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ŝŶ�ƚŚĞ�ŐĞŶĞƌĂů�ƉƵƌƉŽƐĞ�ƌĂĚŝĂƟŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�D�EWy�ĂƌĞ�ĐŽŵƉĂƌĞĚ͘�dŚĞ�
:�E�>Ͳ,��ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽƚŽŶ�ƚƌĂŶƐƉŽƌƚ�ůŝďƌĂƌǇ�ŝƐ�ĂůƐŽ�ĐŽŶƐŝĚĞƌĞĚ͘�dŚĞ�ƐĞŶƐŝƟǀŝƟĞƐ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ŵĂũŽƌ�
ŐĞŶĞƌĂů�ƉƵƌƉŽƐĞ�ůŝďƌĂƌŝĞƐ��E�&ͬ�͕�:�&&͕ �:�E�>�ĂŶĚ�d�E�>�ĂƌĞ�ĂůƐŽ�ƉƌŽǀŝĚĞĚ͘�
dŚĞ�ƌĂŶŬŝŶŐ�ŽĨ�ƚŚĞ�ŝƐŽƚŽƉĞƐ�ŽĨ�ĨƵĞů͕�>���ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ƚŚĞŝƌ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĂŶĚ�ŚŝŐŚͲĞŶĞƌŐǇ�
data on the discussed safety parameters is given. 
dŚĞ�ĂŶĂůǇƐŝƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ƚǁŽ�ƐƚĞƉƐ͘�&ŝƌƐƚůǇ͕ �ƚŚĞ�ǀĂƌŝĂŶĐĞ�ŽĨ�ƚŚĞ�ĐŽŶƐŝĚĞƌĞĚ�ŶĞƵƚƌŽŶŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŝƐ�ƐƚƵĚŝĞĚ�ĨŽƌ�ŶŽƌŵĂů�
ŽƉĞƌĂƟŽŶ�ĐŽŶĚŝƟŽŶƐ͘�^ĞĐŽŶĚůǇ͕ �ĂŶ�ĂĚĚŝƟŽŶĂů�ƐƉƌĞĂĚ�ĚƵĞ�ƚŽ�ƚŚĞ�ŵŝƐĂůŝŐŶĞĚ�ďĞĂŵ�ŝƐ�ĞǀĂůƵĂƚĞĚ͘��

R206 Nuclear data sensitivity analysis and evaluated data library comparison for MYRRHA 
relevant quantities 
ZŽŵŽũĂƌŽ�W͘ �ϭ͕��ůǀĂƌĞǌͲsĞůĂƌĚĞ�&͘ �Ϯ͕�<ŽĚĞůŝ�/͘�ϯ͕�^ƚĂŶŬŽǀƐŬŝǇ��͘�ϰ͕��şĞǌ��:͘�ϱ͕�'ĂƌĐşĂͲ,ĞƌƌĂŶǌ�E͘�ϭ͕�sĂŶ�ĚĞŶ��ǇŶĚĞ�
'͘�ϰ͕��ĞƌŽǀŶŝŬ�'͘�ϲ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϲ
ϭ��ŶĞƌŐǇ��ŶŐŝŶĞĞƌŝŶŐ��ĞƉĂƌƚŵĞŶƚ͕�hŶŝǀĞƌƐŝĚĂĚ�WŽůŝƚĠĐŶŝĐĂ�ĚĞ�DĂĚƌŝĚ͕�DĂĚƌŝĚ͕�^ƉĂŝŶ͖�Ϯ�EƵĐůĞĂƌ�/ŶŶŽǀĂƟŽŶ�
hŶŝƚ͕��ĞŶƚƌŽ�ĚĞ�/ŶǀĞƐƟŐĂĐŝŽŶĞƐ��ŶĞƌŐĠƟĐĂƐ�DĞĚŝŽĂŵďŝĞŶƚĂůĞƐ�Ǉ�dĞĐŶŽůſŐŝĐĂƐ͕�DĂĚƌŝĚ͕�^ƉĂŝŶ͖�ϯ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�
�ĞƉĂƌƚŵĞŶƚ͕�:ŽǎĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ͖�ϰ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ͕�^�<ͻ��E͕�
DŽů͕��ĞůŐŝƵŵ͖�ϱ�E����ĂƚĂ��ĂŶŬ͕�K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �WĂƌŝƐ͕�&ƌĂŶĐĞ͖�ϲ�^ƚĂŶĚĂƌĚƐ�ĨŽƌ�EƵĐůĞĂƌ�^ĂĨĞƚǇ͕ �
^ĞĐƵƌŝƚǇ�ĂŶĚ�^ĂĨĞŐƵĂƌĚƐ͕����Ͳ�:Z��Ͳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƐŽƵƌĐĞƐ�ŽĨ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ƐŝŵƵůĂƟŽŶƐ͖�ŚŽǁĞǀĞƌ͕ �
ƐĐŝĞŶƟƐƚƐ�ƵƐŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŐĞŶĞƌĂůůǇ�ĐŽŶƐŝĚĞƌ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶĨŽƌŵĂƟŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ƚŽ�ďĞ�ŝŶ-
ƐƵĸĐŝĞŶƚůǇ�ƌĞůŝĂďůĞ͘�dŚĞ��,�E����ƵƌŽƉĞĂŶ�ƉƌŽũĞĐƚ�;ƐŽůǀŝŶŐ��,�ůůĞŶŐĞƐ�ŝŶ�EƵĐůĞĂƌ��ĂƚĂͿ�ĂŝŵƐ�ƚŽ�ƐŽůǀĞ�ƚŚĞ�ĐŚĂůůĞŶŐĞƐ�ƉƌĞƐĞŶƚ�
ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ͕�ĂůůŽǁŝŶŐ��ƵƌŽƉĞĂŶ�ƐĐŝĞŶƟƐƚƐ�ĂŶĚ�ŝŶƐƟƚƵƟŽŶƐ�ƚŽ�ƵƉŐƌĂĚĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ŶĞĞĚĞĚ�ĨŽƌ�ƐŝŵƵůĂƟŽŶ�ƚŽŽůƐ͕�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ĐŽĚĞ�ĂƐƐĞƐƐŵĞŶƚƐ�ĂŶĚ�ŐĞƫŶŐ�ďĞƩĞƌ�ĞƐƟŵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐĂĨĞƚǇ�ĂŶĚ�ĞĐŽ-
nomic margins of nuclear systems.
/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ǁŽƌŬ�ƉĂĐŬĂŐĞ�ϭϬ�ŽĨ��,�E���ŝƐ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ͕�
ƐĂĨĞƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ĂŶĚ�ůŝĐĞŶƐŝŶŐ�ŽĨ�ƚŚĞ� ůĞĂĚͲĐŽŽůĞĚ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�DzZZ,��ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞĂĐƚŽƌ�ďĞŝŶŐ�ĚĞƐŝŐŶĞĚ�Ăƚ�
^�<Ͳ��E͘�tŝƚŚŝŶ�ƚŚĞ�ǁŽƌŬ�ƉĂĐŬĂŐĞ�ϭϬ͕�ƚŚĞ�ĮƌƐƚ�ƚĂƐŬ�ŝŶĐůƵĚĞĚ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�̂ ĞŶƐŝƟǀŝƚǇ�ĂŶĚ�hŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�
DzZZ,��ĚĞƐŝŐŶ�ƵƐŝŶŐ�ĚŝīĞƌĞŶƚ�ĐŽĚĞƐ�ĂŶĚ�ŵĞƚŚŽĚŽůŽŐŝĞƐ͘�
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐŝƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ƚŚĞ�D�EWϲ͘ϭ͘ϭď�ĐŽĚĞ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͕�ƉƌŽǀŝĚŝŶŐ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�
ƚŚĞ�ĞīĞĐƟǀĞ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌ�ŽĨ�DzZZ,��ĐƌŝƟĐĂů�ĐŽƌĞ�ƚŽ�ĐŚĂŶŐĞƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĐŽŶƚĂŝŶĞĚ�
ŝŶ�ĚŝīĞƌĞŶƚ�ǀĞƌƐŝŽŶƐ�ŽĨ�:�&&͕ ��E�&ͬ��ĂŶĚ�:�E�>�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ŬĞǇ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ŶƵĐůŝĚĞƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�
Ă�ĐŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ƵƐŝŶŐ�ƚŚĞ�ƐƚĂƚĞͲŽĨͲƚŚĞͲĂƌƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�
ƐƚƵĚǇ͕ �ĂůŽŶŐ�ǁŝƚŚ�ĂĚĚŝƟŽŶĂů�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƚĂƐŬ͕�ǁŝůů�ĂůůŽǁ�ĂŶ�ŝŶͲĚĞƉƚŚ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĂŶĚ�
ƚŽ�ŝĚĞŶƟĨǇ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĞǀĂůƵĂƟŽŶƐ͕�ǁŝƚŚ�ƚŚĞ�ŽďũĞĐƟǀĞ�ŽĨ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶ-
ƟĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞůĞǀĂŶƚ�ĨŽƌ�DzZZ,�͘
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R207 Decay heat uncertainty quantification of MYRRHA 
&ŝŽƌŝƚŽ�>͘�ϭ͕Ϯ͕��ƵƐƐ�K͘�ϯ͕�,ŽĞĨĞƌ��͘�ϯ͕�^ƚĂŶŬŽǀƐŬŝǇ��͘�ϭ͕�sĂŶ�ĚĞŶ��ǇŶĚĞ�'͘�ϭ 
ϭ�^�<Ͳ��E͕�DŽů͕��ĞůŐŝƵŵ͖�Ϯ�h>�͕�hŶŝǀĞƌƐŝƚĠ�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ͖�ϯ��Z�s��'ŵď,͕��ĞƉƚ͘�
ZĂĚŝŽůŽŐǇ�Θ��ƌŝƟĐĂůŝƚǇ͕ �KīĞŶďĂĐŚ�Ăŵ�DĂŝŶ͕�'ĞƌŵĂŶǇ

DzZZ,��;DƵůƟͲƉƵƌƉŽƐĞ�ŚǇďƌŝĚ�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌ�ĨŽƌ�ŚŝŐŚͲƚĞĐŚ�ĂƉƉůŝĐĂƟŽŶƐͿ�ŝƐ�Ă�ůĞĂĚͲďŝƐŵƵƚŚ�ĐŽŽůĞĚ�DKyͲĨƵĞůĞĚ�ĂĐĐĞůĞƌĂƚĞĚ�
ĚƌŝǀĞŶ�ƐǇƐƚĞŵ�;��^Ϳ�ĐƵƌƌĞŶƚůǇ�ŝŶ�ƚŚĞ�ĚĞƐŝŐŶŝŶŐ�ƉŚĂƐĞ�Ăƚ�^�<ͻ��E�ŝŶ��ĞůŐŝƵŵ͘�dŚĞ�ĐŽƌƌĞĐƚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞĐĂǇ�ŚĞĂƚ�ĂŶĚ�ŽĨ�ŝƚƐ�
ƵŶĐĞƌƚĂŝŶƚǇ�ůĞǀĞů�ŝƐ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ŝŶ�ƚŚĞ�ƐĂĨĞƚǇ�ĚĞŵŽŶƐƚƌĂƟŽŶ͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ�ǁĞ�ĂƐƐĞƐƐĞĚ�ƚŚĞ�ĚĞĐĂǇ�ŚĞĂƚ�ƌĞůĞĂƐĞĚ�ďǇ�ƚŚĞ�DzZ-
Z,��ĐŽƌĞ�ĂŌĞƌ�ŽŶĞ�ŝƌƌĂĚŝĂƟŽŶ�ĐǇĐůĞ�ƵƐŝŶŐ��>�W,͕�ƚŚĞ�^�<ͻ��E�ďƵƌŶƵƉ�ĐŽĚĞ͘��>�W,�ǁĂƐ�ƉƌĞǀŝŽƵƐůǇ�ǀĂůŝĚĂƚĞĚ�ĨŽƌ�ƐƵĐŚ�ĐĂůĐƵůĂ-
ƟŽŶƐ�ĂŐĂŝŶƐƚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞĐĂǇ�ŚĞĂƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�239Pu and 238h�ĮƐƐŝŽŶ�ƉƵůƐĞƐ͘
�>�W,�ĞīĞĐƟǀĞůǇ�ƉƌĞĚŝĐƚĞĚ�ƚŚĞ�ĚĞĐĂǇ�ŚĞĂƚ�ĐƵƌǀĞƐ͘��ŝīĞƌĞŶĐĞƐ�ŝŶ�ďĞƚǁĞĞŶ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ĐŽŵƉĂƟďůĞ�ǁŝƚŚ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶƉƵƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�KŶ�ƚŽƉ�ŽĨ�ƚŚĂƚ͕�ǁŝƚŚ�ƚŚĞ�ŶĞǁ��>�W,�ƌŽƵƟŶĞ�ĨŽƌ�ĂĚũŽŝŶƚ�ƉĞƌƚƵƌďĂƟŽŶ�ƚŚĞŽƌǇ�ĂůŽŶŐ�ĚĞƉůĞƟŽŶ�
ǁĞ�ǁĞƌĞ�ĂďůĞ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĚĞĐĂǇ�ŚĞĂƚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�ŝƚƐ�ƐĞŶƐŝƟǀŝƚǇ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ƐƵĐŚ�ĂƐ�ĚĞĐĂǇ�ĐŽŶƐƚĂŶƚƐ͕�ĚĞĐĂǇ�ĞŶĞƌŐǇ�
ĂŶĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͘
dŚĞ�ƐĞĐŽŶĚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ƉƌŽƉĂŐĂƟŽŶ�ƚŽ�ƚŚĞ�DzZZ,��ĚĞĐĂǇ�ŚĞĂƚ͘�
tĞ�ƉƌŽƉĂŐĂƚĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ�ĚĂƚĂ�ĂŶĚ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŝƚŚ�ƚŚĞ��>�W,�ĂĚũŽŝŶƚ�ƌŽƵƟŶĞ͘��ƌŽƐƐ�ƐĞĐƟŽŶ�ĐŽǀĂƌŝĂŶĐĞƐ�
for 238U, 239WƵ͕�ĂŶĚ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ǁĞƌĞ�ƉƌŽƉĂŐĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�Eh�hE��ĐŽĚĞ͕�ĚĞǀĞůŽƉĞĚ�ďǇ��Z�s��'ŵď,͕�
which performs nuclear data random sampling.
According to the results, 238h�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĂƌĞ�ƉƌŽŵŝŶĞŶƚ�ĐŽŶƚƌŝďƵƚŽƌƐ�ƚŽ�ƚŚĞ�DzZZ,��ĚĞĐĂǇ�ŚĞĂƚ�ƵŶĐĞƌ-
ƚĂŝŶƚǇ͕ �ĂůƚŚŽƵŐŚ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ůĂƩĞƌ�ĐĂŶ�ďĞ�ƐƚƌŽŶŐůǇ�ƌĞĚƵĐĞĚ�ďǇ�ƚŚĞ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĐŽǀĂƌŝĂŶĐĞƐ͘
&ŝŶĂůůǇ͕ �ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽŶ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƵůƐĞ�ĚĞĐĂǇ�ŚĞĂƚ�ǀĂůƵĞƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ� ŝŵƉƌŽǀĞ�ƚŚĞ�ĞƐƟŵĂƚĞ�ŽĨ�ƚŚĞ�DzZZ,��ĚĞĐĂǇ�ŚĞĂƚ�
ƵŶĐĞƌƚĂŝŶƚǇ�ďǇ��ĂǇĞƐŝĂŶ�ŝŶĨĞƌĞŶĐĞ͘

R208 On prediction accuracy of neutronics parameters of accelerator-driven sub-critical 
system 
�ŚŝďĂ�'͘�ϭ͕�ǀĂŶ�ZŽŽŝũĞŶ�t͘�Ϯ͕��ŶĚŽ�d͘ �ϯ͕�WǇĞŽŶ��,͘�ϰ 
ϭ�,ŽŬŬĂŝĚŽ�hŶŝǀĞƌƐǇ͕ �&ĂĐƵůƚǇ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ͕�^ĂƉƉŽƌŽ͕�:ĂƉĂŶ͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�&ƵŬƵŝ͕�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�
�ŶŐŝŶĞĞƌŝŶŐ͕�dƐƵƌƵŐĂ͕�:ĂƉĂŶ͖�ϯ�EĂŐŽǇĂ�hŶŝǀĞƌƐŝƚǇ͕ �'ƌĂĚƵĂƚĞ�^ĐŚŽŽů�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ͕�EĂŐŽǇĂ͕�:ĂƉĂŶ͖�ϰ�<ǇŽƚŽ�
hŶŝǀĞƌƐŝƚǇ͕ �ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�<ƵŵĂƚŽƌŝ͕�:ĂƉĂŶ

��^� ŝƐ�ŽŶĞ�ŽĨ�ƉƌŽŵŝƐŝŶŐ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ͕�ǁŚŝĐŚ�ŚĂƐ�Ă�ƉŽƚĞŶƟĂů�ƚŽ�ĚƌĂƐƟĐĂůůǇ�ƌĞĚƵĐĞ�ƚŚĞ�ďƵƌĚĞŶ�ŽĨ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�ĚŝƐƉŽƐĂů͘��
^ŝŶĐĞ�ĂĐĐƵƌĂƚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶŝĐƐ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ���^� ŝƐ� ĞƐƐĞŶƟĂů� ĂŶĚ� ŝŵƉŽƌƚĂŶƚ͕� ƐŽ�ŵĂŶǇ�ĞīŽƌƚƐ�ŚĂǀĞ�ďĞĞŶ�ĚĞǀŽƚĞĚ�
ƚŽ�ƵŶĐĞƌƚĂŝŶƚǇ�ƋƵĂŶƟĮĐĂƟŽŶƐ� ĂŶĚ� ƌĞĚƵĐƟŽŶƐ�ŽĨ� ƚŚĞ���^�ŶĞƵƚƌŽŶŝĐƐ�ƉĂƌĂŵĞƚĞƌƐ͘� � /Ŷ� ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ǁĞ�ĞǀĂůƵĂƚĞ�ŶƵĐůĞ-
Ăƌ�ĚĂƚĂͲŝŶĚƵĐĞĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ŶĞƵƚƌŽŶŝĐƐ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ŽŶĞ�ƐƉĞĐŝĮĐ���^�ĚĞƐŝŐŶ͘� � /ƚ� ŝƐ�ŶŽƚĂďůĞ� ƚŚĂƚ� ƚŚŝƐ� ŝƐ� ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�
ĐŽŵďŝŶĞĚ� ŝŶĨŽƌŵĂƟŽŶ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ� ĚĂƚĂ� ĂŶĚ�ŵĂĐƌŽƐĐŽƉŝĐ� ĚĂƚĂ͗� ĐŽǀĂƌŝĂŶĐĞ� ĚĂƚĂ� ƉƌŽǀŝĚĞĚ� ŝŶ� ƚŚĞ� ĞǀĂůƵĂƚĞĚ� ŶƵĐůĞĂƌ� ĚĂƚĂ�
ĮůĞƐ�ĂŶĚ�ƉƌĞƐĞŶƚůǇ�ĂǀĂŝůĂďůĞ� ŝŶƚĞŐƌĂů�ĚĂƚĂ͘� �dŚŝƐ� ĐŽŵďŝŶĂƟŽŶ� ŝƐ� ƌĞĂůŝǌĞĚ�ďǇ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ� ƚŚĞ�ƐŽͲĐĂůůĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂĚũƵƐƚ-
ŵĞŶƚ�ŵĞƚŚŽĚ͘� � &Žƌ� ��^� ŶĞƵƚƌŽŶŝĐƐ� ƉĂƌĂŵĞƚĞƌƐ� ƉƌĞĚŝĐƟŽŶƐ͕� ƐĞǀĞƌĂů� ŝŶƚĞŐƌĂů� ĚĂƚĂ� ƉƌŽǀŝĚĞĚ� ŝŶ� ƚŚĞ� /�^��W� ŚĂŶĚďŽŽŬ͕� ƐƵĐŚ�
ĂƐ�ƚŚĞ�^W��ͲD�dͲ&�^d�;^D&Ϳ�ĚĂƚĂ͕�ĂƌĞ�ƵƐĞĨƵů͘� �tŚĞŶ�ǁĞ�ƵƟůŝǌĞ�ƚŚĞ�^D&ͲϮ͕� Ͳϴ͕� Ͳϭϭ�ĂŶĚ�Ͳϭϰ�ĚĂƚĂ͕�ǁŚŝĐŚ�ĂƌĞ�ƐĞŶƐŝƟǀĞ�ƚŽ�ŶƵ-
ĐůĞĂƌ�ĚĂƚĂ�ŽĨ�ŶĞƉƚƵŶŝƵŵͲϮϯϳ�ĂŶĚ�ƉůƵƚŽŶŝƵŵͲϮϯϴ͕�ŶƵĐůĞĂƌ�ĚĂƚĂͲŝŶĚƵĐĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ���^�ŶĞƵƚƌŽŶŝĐƐ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�
ƌĞĚƵĐĞĚ� ŝŶ� ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ� ƚŚŽƐĞ� ĞƐƟŵĂƚĞĚ� ŽŶůǇ�ǁŝƚŚ� ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ� ĚĂƚĂ͘� � &Žƌ� ĞǆĂŵƉůĞ͕� ƚŚĞ� ƵŶĐĞƌƚĂŝŶƟĞƐ� ŽĨ� ĞīĞĐƟǀĞ�
ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐĂƟŽŶ� ĨĂĐƚŽƌƐ� Ăƚ� ƚŚĞ� ŝŶŝƟĂů� ďƵƌŶƵƉ� ĐǇĐůĞ� ĂŶĚ� Ăƚ� ƚŚĞ� ĞŶĚ�ŽĨ� ĐǇĐůĞ� ϯ� ĂƌĞ� ƌĞĚƵĐĞĚ� ĨƌŽŵ�Ϭ͘ϵϱй� ƚŽ� Ϭ͘ϴϳй�ĂŶĚ�
ĨƌŽŵ� ϭ͘ϰϰй� ƚŽ� ϭ͘Ϯϲй͕� ƌĞƐƉĞĐƟǀĞůǇ͘� � �ĐƚƵĂůůǇ� ƚŚĞƐĞ� ƵŶĐĞƌƚĂŝŶƟĞƐ� ĂƌĞ� ŚŝŐŚĞƌ� ƚŚĂŶ� ƚŚŽƐĞ� ƌĞƋƵŝƌĞĚ� ďǇ� ƚŚĞ� ��^� ĚĞƐŝŐŶĞƌƐ͕� ƐŽ�
ǁĞ�ƉůĂŶ� ƚŽ�ĂĚĚ�ŽƚŚĞƌ� ŝŶƚĞŐƌĂů�ĚĂƚĂ� ƐƵĐŚ�ĂƐ� ƐĂŵƉůĞ� ƌĞĂĐƟǀŝƚǇ�ǁŽƌƚŚ�ŵĞĂƐƵƌĞŵĞŶƚ�ĚĂƚĂ�ĐŽŶĚƵĐƚĞĚ�Ăƚ�&��� ŝŶ� :����ĂŶĚ�ŽƚŚ-
Ğƌ�ĚĂƚĂ� ŝŶ� ƚŚĞ� /�^��W�ŚĂŶĚďŽŽŬ͕�ĂŶĚ�ĂƩĞŵƉƚ� ƚŽ� ĨƵƌƚŚĞƌ� ƌĞĚƵĐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂͲŝŶĚƵĐĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘� �tĞ� ŝŶƚĞŶĚ� ƚŽ�ŵĂŬĞ� ŝƚ�
ĐůĞĂƌ�ǁŚĞƚŚĞƌ�ŶĞǁ�ŵŝĐƌŽƐĐŽƉŝĐͬŵĂĐƌŽƐĐŽƉŝĐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ���^�ĚĞǀĞůŽƉŵĞŶƚ�Žƌ�ŶŽƚ�ƚŚƌŽƵŐŚ�ƚŚŝƐ�ƐƚƵĚǇ͘ 
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,ĂŶ�z͘ �ϭ͕��Ăŝ��͘�Ϯ͕��ŚĂŶŐ��͘�ϯ͕�^ŚĞŶ�Y͘�ϭ 
ϭ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ �Z͘W͘�ŚŝŶĂ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EĂŶŬĂŝ�hŶŝǀĞƌƐŝƚǇ͕ �Z͘W͘�ŚŝŶĂ͖�ϯ�
Department of Physics, Northwest University, R.P. China

dŚĞ��ĂĐĐĞůĞƌĂƚŽƌͲ�ƌŝǀĞŶ�^ǇƐƚĞŵ�;��^Ϳ�ŝƐ�ĚĞĮŶĞĚ�ĂƐ�Ă�ƐǇƐƚĞŵ�ĚƌŝǀĞŶ�ďǇ�ĞŶĞƌŐĞƟĐ�ƉĂƌƟĐůĞƐ�ŽĨ�'Ğs�ƌĂŶŐĞ�ĂĐĐĞůĞƌĂƚĞĚ�ďǇ�Ă�ƐŽͲ
called high power accelerator incorporated normally with a target of a heavy element, which generates intense secondary 
ƉĂƌƟĐůĞƐ͕�Ğ͘Ő͕͘�ŶĞƵƚƌŽŶ͕�ƉƌŽƚŽŶ͕�ĞƚĐ͕͘�ǀŝĂ� ƚŚĞ�ƐƉĂůůĂƟŽŶ�ŶƵĐůĞĂƌ�ƉƌŽĐĞƐƐ͘�dŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ� ƚŚĞ�ƐĐŚĞŵĞ� ŝŶǀŽůǀĞƐ�ƚŚĞ�ŶƵĐůĞĂƌ�
ƚƌĂŶƐŵƵƚĂƟŽŶ�ĨŽƌ�ŚŝŐŚ�ůĞǀĞů�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�;,>tͿ͕�ƉůƵƚŽŶŝƵŵ�ďƵƌŶĞƌ�ĨŽƌ�ƉƌŽůŝĨĞƌĂƟŽŶ�ƌĞƐŝƐƚĂŶĐĞ͕�ƚŚĞ�ĞŶĞƌŐǇ�ƉƌŽĚƵĐƟŽŶ͕�ĮƐƐŝůĞ�
Žƌ�ƚƌŝƟƵŵ�ĨƵĞů�ďƌĞĞĚŝŶŐ͕�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�ĨŽƌ�ŵĂƚĞƌŝĂů�ŝƌƌĂĚŝĂƟŽŶ͕�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƐĐŝĞŶĐĞ͕�ŝŶĚƵƐƚƌŝĂů�ĂƉƉůŝĐĂƟŽŶƐ͕�ĂŶĚ�ƐŽ�ŽŶ͘�
dŽ�ĂĚĚƌĞƐƐ�ƚŚĞƐĞ�ŶĞĞĚƐ͕�Ă�ƉƌŽŐƌĂŵ�ŝƐ�ƵŶĚĞƌ�ǁĂǇ�ƚŽ�ĚĞǀĞůŽƉ�ŶĞǁ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶƐ�ĂŶĚ�ŶĞƵ-
ƚƌŽŶƐ�ƵƉ�ƚŽ�ϮϬϬ�DĞs�ĨŽƌ�Ă�ƌĂŶŐĞ�ŽĨ�ŚŝŐŚͲƉƌŝŽƌŝƚǇ�ĞůĞŵĞŶƚƐ�ŝŶ�ƚŚĞ��E�&ͬ��ĨŽƌŵĂƚ͘�dŚĞƐĞ�ĞǀĂůƵĂƟŽŶƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�Ă�ĐŽŵďŝŶĂƟŽŶ�
ŽĨ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ƚŽ�ĞǀĂůƵĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�
dŚĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞů�ĐŽĚĞ�hE&�ŚĂƐ�ďĞĞŶ�ŵĂĚĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ�ŽƉƟĐĂů�ŵŽĚĞů͕�ƚŚĞ�ƵŶŝĮĞĚ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĂŶĚ�
ĞǆĐŝƚŽŶ�ŵŽĚĞů�ǁŚŝĐŚ�ŝŶĐůƵĚĞƐ�/ǁĂŵŽƚŽͲ,ĂƌĂĚĂ�ŵŽĚĞů�Ăƚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ďĞůŽǁ�ϮϬ�DĞs͘ �dŽ�ŬĞĞƉ�ƚŚĞ�ĞŶĞƌŐǇ�ďĂůĂŶĐĞ͕�
ƚŚĞ�ƌĞĐŽŝů�ĞīĞĐƚƐ�ĂƌĞ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ĨŽƌ�Ăůů�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƉƌŽĐĞƐƐĞƐ͘�dŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ�ĐŽĚĞ�D�E��ǁŚŝĐŚ�ĐĂŶ�
ŐŝǀĞ�Ăůů�ŬŝŶĚƐ�ŽĨ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĨŽƌ�Ɛŝǆ�ŽƵƚŐŽŝŶŐ�ůŝŐŚƚ�ƉĂƌƟĐůĞƐ�;ŶĞƵƚƌŽŶ͕�ƉƌŽƚŽŶ͕�ĂůƉŚĂ͕�ĚĞƵƚĞƌŽŶ͕�
ƚƌŝƚŽŶ͕�ĂŶĚ�ŚĞůŝƵŵͿ�ĂŶĚ�ǀĂƌŝŽƵƐ�ƌĞƐŝĚƵĂů�ŶƵĐůĞŝ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ƵƉ�ƚŽ�ϮϱϬ�DĞs͕�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ͘�&ŝƐƐŝŽŶ�ŝƐ�ŝŶĐůƵĚĞĚ�ĂƐ�Ă�
ĚĞĐĂǇ�ĐŚĂŶŶĞů͕�ƚŚĂƚ�ŝƐ͕�Ă�ĮƐƐŝŽŶ�ĐŽŵƉĞƟƟǀĞ�ǁŝĚƚŚ�ĐĂŶ�ďĞ�ĞƐƟŵĂƚĞĚ�Ăƚ�ĞǀĞƌǇ�ƐƚĞƉ�ŽĨ�ƚŚĞ�ĐĂƐĐĂĚĞƐ͘�dŚĞ�ƵŶĐŽƵƉůĞĚ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�
ŝƐ�ƵƐĞĚ�ƚŽ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�ĮƐƐŝŽŶ�ƐǇƐƚĞŵ�ĂŶĚ�ĚĞƐĐƌŝďĞ�ĚŝīĞƌĞŶƚ�ĐŚĂŶŶĞůƐ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�
�ůů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͕�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĂŶĚ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�
ĐŽŶƐŝƐƚĞŶƚ�ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĨŽƌ�ϮϯEĂ�Ϯϰ͕Ϯϱ͕ϮϲDŐ͕�Ϯϳ�ů͕�Ϯϴ͕Ϯϵ͕ϯϬ^ŝ͕�ϯϭW͕ �ϯϮ͕ϯϯ͕ϯϰ͕ϯϲ^͕�ϰϬ͕ϰϮ͕ϰϯ͕ϰϰ͕ϰϲ͕ϰϴ�Ă͕�ϱϬ͕ϱϭs͕�
ϱϬ͕ϱϮ͕ϱϯ͕ϱϰ�ƌ͕ � ϱϰ͕ϱϲ͕ϱϳ͕ϱϴ&Ğ͕� � ϱϵ�Ž͕� ϱϴ͕ϲϬ͕ϲϭ͕ϲϮ͕ϲϰEŝ͕� ϲϯ͕ϲϱ�Ƶ͕� ϵϬ͕ϵϭ͕ϵϮ͕ϵϯ͕ϵϰ͕ϵϱ͕ϵϲ�ƌ͕ � ϵϯEď͕� ϵϮ͕ϵϰ͕ϵϱ͕ϵϲ͕ϵϳ͕ϵϴ͕ϭϬϬDŽ͕�
ϭϬϳ͕ϭϬϵ�Ő͕�ϭϭϯ͕ϭϭϱ/Ŷ͕�ϭϴϭdĂ͕�ϭϴϬ͕ϭϴϮ͕ϭϴϯ͕ϭϴϰ͕�ϭϴϲt͕�ϭϵϳ�Ƶ͕�ϮϬϰ͕ϮϬϲ͕ϮϬϳ͕ϮϬϴWď͕�ϮϬϵ�ŝ͕�ϮϯϮdŚ͕�ϮϯϳEƉ͕�ϮϯϮ͕Ϯϯϯ͕Ϯϯϰ͕Ϯϯϱ͕Ϯϯ
ϲ͕Ϯϯϳ͕Ϯϯϴ͕Ϯϯϵ͕ϮϰϬh͕�Ϯϯϲ͕Ϯϯϳ͕�Ϯϯϴ͕Ϯϯϵ͕ϮϰϬ͕Ϯϰϭ͕ϮϰϮ͕Ϯϰϯ͕Ϯϰϰ͕ϮϰϲWƵ͕�Ϯϰϭ͕ϮϰϮŵ͕ϮϰϮ͕Ϯϰϯ�ŵ�ĂŶĚ�Ϯϰϯ͕Ϯϰϰ͕Ϯϰϱ͕Ϯϰϲ͕Ϯϰϳ͕Ϯϰϴ�ŵ�
Ăƚ� ŝŶĐŝĚĞŶƚ� ŶĞƵƚƌŽŶ� ĞŶĞƌŐŝĞƐ� ďĞůŽǁ� ϮϬϬ� DĞs͕� ďĂƐĞĚ� ŽŶ� ƚŚĞ� ŶƵĐůĞĂƌ� ƚŚĞŽƌĞƟĐĂů� ŵŽĚĞůƐ͘� �ůů� ĐƌŽƐƐ� ƐĞĐƟŽŶƐ� ŽĨ� ƉƌŽƚŽŶ� ŝŶ-
ĚƵĐĞĚ� ƌĞĂĐƟŽŶƐ͕� ĂŶŐƵůĂƌ� ĚŝƐƚƌŝďƵƟŽŶƐ͕� ĞŶĞƌŐǇ� ƐƉĞĐƚƌĂ� ĂŶĚ� ĚŽƵďůĞ� ĚŝīĞƌĞŶƟĂů� ĐƌŽƐƐ� ƐĞĐƟŽŶƐ� ĂƌĞ� ĐŽŶƐŝƐƚĞŶƚ� ĐĂůĐƵůĂƚĞĚ� ĂŶĚ�
ĞǀĂůƵĂƚĞĚ� ĨŽƌ� � Ϯϳ�ů͕� Ϯϴ͕Ϯϵ͕ϯϬ^ŝ͕� ϰϬ͕ϰϮ͕ϰϯ͕ϰϰ͕ϰϲ͕ϰϴ�Ă͕� ϱϰ͕ϱϲ͕ϱϳ͕ϱϴ&Ğ͕� � ϱϵ�Ž͕� ϱϴ͕ϲϬ͕ϲϭ͕ϲϮ͕ϲϰEŝ͕� ϲϯ͕ϲϱ�Ƶ͕� ϵϬ͕ϵϭ͕ϵϮ͕ϵϰ͕ϵϲ�ƌ͕ �
ϵϮ͕ϵϰ͕ϵϱ͕ϵϲ͕ϵϳ͕ϵϴ͕ϭϬϬDŽ͕�ϭϴϬ͕ϭϴϮ͕ϭϴϯ͕ϭϴϰ͕ϭϴϲt͕�ϮϬϰ͕ϮϬϲ͕ϮϬϳ͕ϮϬϴWď͕�ϮϬϵ�ŝ͕�ϮϯϮdŚ͕�ĂŶĚ�Ϯϯϱ͕Ϯϯϴh�Ăƚ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶ�ĞŶĞƌ-
gies below 200 MeV.
dŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ĂŶĚ��E�&ͬ�ϳ�ĂŶĚ�:�E�>Ͳϰ͘�'ŽŽĚ�ĂŐƌĞĞŵĞŶƚ�
ŝƐ�ŐĞŶĞƌĂůůǇ�ŽďƐĞƌǀĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�^ŝŶĐĞ�ƚŚĞ�ŝŵƉƌŽǀĞĚ�/ǁĂŵŽƚŽͲ,ĂƌĂĚĂ�ŵŽĚĞů�
ŚĂƐ�ďĞĞŶ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĞǆĐŝƚŽŶ�ŵŽĚĞů�ĨŽƌ�ƚŚĞ�ůŝŐŚƚ�ĐŽŵƉŽƐŝƚĞ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶƐ͕�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ƉƌŽǀŝĚĞ�ƚŚĞ�ŐŽŽĚ�ĚĞ-
ƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƐŚĂƉĞƐ�ĂŶĚ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĂŶĚ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ĞŵŝƐƐŝŽŶ�ĚĞƵƚĞƌŽŶ͕�ƚƌŝƚŽŶ͕�
ŚĞůŝƵŵ�ĂŶĚ�ĂůƉŚĂ͘�dŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ŝƐ�ƐƚŽƌĞĚ�ƵƐŝŶŐ��E�&ͬ��ŚŝŐŚͲĞŶĞƌŐǇ�ĨŽƌŵĂƚ͘�

S210 Comparative analysis of the non-destructive methods to control fissile materials in  
large containers
�ĂƚǇĂĞǀ�s&͘ ͕�^ŬůǇĂƌŽǀ��^͘
EĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌƐ͕��ůůͲZƵƐƐŝĂ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ŽĨ��ƵƚŽŵĂƟĐƐ�;sE//�Ϳ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂ

KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ƚŚĂƚ�ĐŽŶĮƌŵƐ�ƚŚĞ�͞ĐůŽƐĞĚ͟�ƚǇƉĞ�ŽĨ�Ă�ŶƵĐůĞĂƌ�ĨƵĞů�ĐǇĐůĞ�ŝƐ�ƚŚĞ�ŶŽŶͲƉƌŽůŝĨĞƌĂƟŽŶ�ŽĨ�ŶƵ-
ĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ƉƌĞǀĞŶƟŶŐ�ƚŚĞ�ĂĐƟŶŝĚĞ�ůŽƐƐ�ĂďŽǀĞ�Ε�Ϭ͕ϭй�ŽǀĞƌ�ƚŚĞ�Ăůů�ƐƚĂŐĞƐ�ŽĨ�ƚŚĞ�ĐǇĐůĞ͘�dŚĞƌĞďǇ�ƚŚĞ�ƚĂƐŬ�ŝƐ�ƚŽ�
ĚĞƚĞĐƚ�ƟŶǇ�ĂŵŽƵŶƚƐ�;ƚĞŶƐ�ŽĨ�ŵŝůůŝŐƌĂŵƐ�ƉĞƌ�ŬŝůŽŐƌĂŵ�ŽĨ�ŚŝŐŚ�ůĞǀĞů�ǁĂƐƚĞ�;,>tͿͿ�ŽĨ�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂů�ŝŶ�,>t�ƚŚĂƚ�ĐŽŶƚĂŝŶƐ�ĮƐƐŝŽŶ�
ƉƌŽĚƵĐƚƐ�ǁŝƚŚ�Ă�ĚŽƐĞ�ƌĂƚĞ�ŽĨ�ƵƉ�ƚŽ�Ŭ^ǀͬŚ͘�dŚŝƐ�ƚĂƐŬ�ĐĂŶ�ďĞ�ƐŽůǀĞ�ďǇ�ƵƐŝŶŐ�ĂĐƟǀĞ�ŶĞƵƚƌŽŶ�ŝŶƚĞƌƌŽŐĂƟŽŶ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�ĚĞƚĞĐƚŽƌƐ�
ƚŚĂƚ�ĂƌĞ�ŶŽƚ�ƐĞŶƐŝďůĞ�ƚŽ�ŐĂŵŵĂƐ͕�ďƵƚ�ĞīĞĐƟǀĞůǇ�ĚĞƚĞĐƚ�ŶĞƵƚƌŽŶƐ͘
KƵƌ�ƉƌĞǀŝŽƵƐ�ǁŽƌŬ�ƐŚŽǁĞĚ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ĚĞƚĞĐƚ�Ε�ϭ�ŵŐ�ŽĨ�ƵŶƐŚŝĞůĚĞĚ�ƵƌĂŶŝƵŵͲϮϯϱ�ŝŶƐŝĚĞ�ĂŶ�ĞŵƉƚǇ�ϳϬ�ůŝƚĞƌ�ĐŽŶƚĂŝŶĞƌ�ŝƌƌĂĚŝĂƚĞĚ�
ǁŝƚŚ�ϱͼϭϬ8�ŶͬƐ�ŇƵǆ�ĨƌŽŵ�ƚŚĞ�/E'ͲϬϳd�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ�ĚƵƌŝŶŐ�ϴ�ŵŝŶ�΀ϭ΁͘�EŽǁ�ǁĞ�ƐƚĂƌƚ�ƚŽ�ĞǆƉůŽƌĞ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ƚŚĞ�ƵƐĞĚ�
ŚĞůŝƵŵͲϯ�ĐŽƵŶƚĞƌƐ�ƚŽ�ŚŝŐŚ�ɶͲďĂĐŬŐƌŽƵŶĚ͘�dŚĞ�ĞīĞĐƚƐ�ŽĨ�ƉƵůƐĞƐ�ŽǀĞƌůĂǇ�ŽŶ�ƚŚĞ�ĐŽƵŶƚ�ƌĂƚĞƐ�ŽĨ�ŚĞůŝƵŵͲϯ�ĐŽƵŶƚĞƌƐ�ǁĞƌĞ�ƐŝŵƵůĂƚĞĚ�
Ăƚ�ĚŝīĞƌĞŶƚ�ŐĂŵŵĂͲďĂĐŬŐƌŽƵŶĚƐ�ĂŶĚ�ĐŽƵŶƚĞƌƐ�ŽƉĞƌĂƟŽŶ�ŵŽĚĞƐ͘�dŚĞ�ƐŝŵƵůĂƚĞĚ�ĞīĞĐƚƐ�ĂƌĞ�ĐŽŶĮƌŵĞĚ�ďǇ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ĐŽƵŶƚ-
ŝŶŐ�ƌĂƚĞ�ŽĨ�ŚĞůŝƵŵͲϯ�ĐŽƵŶƚĞƌƐ�ĞǆƉŽƐĞĚ�ƚŽ��ŽͲϲϬ�ɶͲƐŽƵƌĐĞ�ŽĨ�ϰ��ŝ�ĂĐƟǀŝƚǇ͘��ůƐŽ�ǀĂƌŝŽƵƐ�ŬŝŶĚƐ�ŽĨ�ƐŚŝĞůĚŝŶŐ�ĂƌĞ�ƉƌŽƉŽƐĞĚ�ƚŽ�ƉƌŽƚĞĐƚ�
ƚŚĞ�ŚĞůŝƵŵͲϯ�ĐŽƵŶƚĞƌ�ƚŽ�ƌĞĚƵĐĞ�ŝƚƐ�ŐĂŵŵĂ�ƌĞƐƉŽŶƐĞ͘��ŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ŽƚŚĞƌ�ĚĞƚĞĐƚŽƌƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ŝĨ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƚĂƐŬ͘�dŚĞ�
ƉƌŽďĂďůĞ�ƐĐŚĞŵĞ�ŽĨ�ĂĐƟǀĞ�ŶĞƵƚƌŽŶ�ĂƐƐĞŵďůǇ�ŝƐ�ŽƵƚůŝŶĞĚ�ĨŽƌ�ŝŶĚƵƐƚƌŝĂů�ĐŽŶƚƌŽů�ŽĨ�,>t͘
΀ϭ΁�s/��,�^>�s�&͘ ���dz��s͕�̂ �Z'�z�̂ ͘�̂ <>z�ZKs͘ ͕�WŽƚĞŶƟĂů�ŽĨ�ĂĐƟǀĞ�ŶĞƵƚƌŽŶ�ŝŶƚĞƌƌŽŐĂƟŽŶ�ƚŽ�ĐŽŶƚƌŽů�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂůƐ�ŝŶ�͞ ĐůŽƐĞĚ͟�
ĨƵĞů�ĐǇĐůĞ͘�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�DĂŶĂŐĞŵĞŶƚ�ŽĨ�^ƉĞŶƚ�&ƵĞů�ĨƌŽŵ�EƵĐůĞĂƌ�WŽǁĞƌ�ZĞĂĐƚŽƌƐ͗��Ŷ�/ŶƚĞŐƌĂƚĞĚ��ƉƉƌŽĂĐŚ�ƚŽ�
ƚŚĞ��ĂĐŬ��ŶĚ�ŽĨ�ƚŚĞ�&ƵĞů��ǇĐůĞ͕�/���͕�sŝĞŶŶĂ͕�ϮϬϭϱ͘
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S211 Cross-sections from deuteron irradiation of thin thorium target at energy 7 GeV
sĞƐƉĂůĞĐ�Z͘�ϭ͕Ϯ͕��ĚĂŵ�:͘�ϭ͕ϯ͕��ĂůĚŝŶ���͘�ϭ͕�&ŝůŽƐŽĨŽǀ��s͘ �ϭ͕�<ĂƌĂǀŝĂŶŽǀ��s͘ �ϭ͕�<ŚƵƐŚǀĂŬƚŽǀ�:͘�ϭ͕�^ŽůŶǇƐŚŬŝŶ���͘�ϭ͕�
dǇƵƚǇƵŶŝŬŽǀ�^/͘�ϭ͕�dŝĐŚǇ�W͘ �ϭ͕Ϯ͕ϯ͕�sƌǌĂůŽǀĂ�:͘�Ϯ͕ϯ͕��ĂǀŽƌŬĂ�>͘�ϭ͕��ĞŵĂŶ�D͘�ϭ͕ϰ 
ϭ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ͖�Ϯ��ǌĞĐŚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ͕ �&ĂĐƵůƚǇ�ŽĨ�
EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ�WŚǇƐŝĐĂů��ŶŐŝŶĞĞƌŝŶŐ͕�WƌĂŐƵĞ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ͖�ϯ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ��^�Z͕�ZĞǌ͕��ǌĞĐŚ�
ZĞƉƵďůŝĐ͖�ϰ��ƌŶŽ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ƌŶŽ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ

dŚĞ�ƌĞƐŝĚƵĂů�ŶƵĐůĞŝ�ǇŝĞůĚƐ�ĂƌĞ�ŽĨ�ŐƌĞĂƚ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƚŚĞ�ĞƐƟŵĂƟŽŶ�ŽĨ�ďĂƐŝĐ�ƌĂĚŝĂƟŽŶͲƚĞĐŚŶŽůŽŐǇ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�;ůŝŬĞ�Ă�ƚŽƚĂů�
ƚĂƌŐĞƚ�ĂĐƟǀŝƚǇ͕ �ƉƌŽĚƵĐƟŽŶ�ŽĨ�ůŽŶŐͲůŝǀĞĚ�ŶƵĐůŝĚĞƐ�ĞƚĐ͘Ϳ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌ�ĚƌŝǀĞŶ�ƐǇƐƚĞŵƐ�ƉůĂŶŶĞĚ�ĨŽƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�
ĨƵĞů�ĂŶĚ�ĨŽƌ�Ă�ĚĞƐŝŐŶ�ŽĨ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ƉƌŽĚƵĐƟŽŶ�ĨĂĐŝůŝƟĞƐ͘��ǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƌĞ�ĂůƐŽ�ĞƐƐĞŶƟĂů�ĨŽƌ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĐŽĚĞƐ�
ĚĞƐĐƌŝďŝŶŐ�ǀĂƌŝŽƵƐ�ƐƚĂŐĞƐ�ŽĨ�Ă�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ŵĂŝŶ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ�ƚŽ�ĂĚĚ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝŶ�ŚŝŐŚͲ
ĞŶĞƌŐǇ�ĚĞƵƚĞƌŽŶ�ƌĞŐŝŽŶ͘�dŚĞ�ƐĂŵƉůĞ�ŵĂĚĞ�ŽĨ�ƚŚŝŶ�ŶĂƚƵƌĂů�ƚŚŽƌŝƵŵ�ĨŽŝů�ǁĂƐ�ŝƌƌĂĚŝĂƚĞĚ�Ăƚ�:/EZ�EƵĐůŽƚƌŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�ǁŝƚŚ�Ă�ĚŝƌĞĐƚ�
ĚĞƵƚĞƌŽŶ�ďĞĂŵ͘��ĞƵƚĞƌŽŶ�ŇƵǆ�ĚĞŶƐŝƚǇ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ĂůƵŵŝŶƵŵ�ĂĐƟǀĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ͘�WƌŽĚƵĐƚƐ�ŽĨ�ĚĞƵƚĞƌŽŶ�
ŝŶĚƵĐĞĚ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶ�ǁĞƌĞ�ƋƵĂůŝĮĞĚ�ĂŶĚ�ƋƵĂŶƟĮĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ĂĐƟǀĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ�
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can be used for future development of high-energy nuclear codes and will supplement rare data in EXFOR database.
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ĞƋƵĂƟŽŶƐ͖�Ăƚ�ĞĂĐŚ�ƟŵĞ�ƐƚĞƉ͕�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŝƐ�ĐĂůĐƵůĂƚĞĚ�ŝŶ�DŽŶƚĞ��ĂƌůŽͿ�ǁŝůů�ďĞ�ƉĞƌĨŽƌŵĞĚ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ƉƌŽǀŝĚĞĚ�
in the full paper.
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section for 3-GeV proton 
Meigo S. 
:���ͬ:ͲW�Z�͕�dŽŬĂŝ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ

�ƚ�ƚŚĞ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŝŶ�:ͲW�Z�͕�ĂůƵŵŝŶƵŵ�ĂůůŽǇ�ŝƐ�ĞŵƉůŽǇĞĚ�ĂƐ�ƚŚĞ�ƉƌŽƚŽŶ�ďĞĂŵ�ǁŝŶĚŽǁ͕�ǁŚŝĐŚ�ƉůĂǇƐ�ƌŽůĞ�ŽĨ�ƚŚĞ�
ďŽƵŶĚĂƌǇ�ďĞƚǁĞĞŶ�ǀĂĐƵƵŵ�ĂŶĚ�ŚĞůŝƵŵ�ƌĞŐŝŽŶ�ĂƌŽƵŶĚ�Ăƚ�ŵĞƌĐƵƌǇ�ƚĂƌŐĞƚ�ǀĞƐƐĞů͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĞƐƟŵĂƚĞ�ůŝĨĞƟŵĞ�ĂŶĚ�ƚŚĞ�ƌĞƐŝĚƵĂů�
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�ůƚŚŽƵŐŚ�ŵĂŶǇ�ĂĐƟǀĂƟŽŶ�ĚĂƚĂ�ŽĨ��ů�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ƵƉ�ƚŽ�Ϯ͘ϲ�'Ğs�Ăƚ�ŵĂŶǇ�ĨĂĐŝůŝƟĞƐ͕�ƚŚĞ�ĚĂƚĂ�Ăƚ�ϯͲ'Ğs�ǁĂƐ͕�ŚŽǁĞǀĞƌ͕ �ƐĐĂƌĞƐ͘�
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ƚƌŽƐĐŽƉǇ�ƵƐŝŶŐ�'Ğ�ĚĞƚĞĐƚŽƌ͘ �/ƚ�ŝƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƐŚŽǁ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ĞǆƚƌĂƉŽůĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆŝƐƚ-
ŝŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƐ�ĞŶĞƌŐǇ�ĨƵŶĐƟŽŶ͘�dŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ŽĨ�:�E�>ͬ,��ϮϬϬϳ�ƐŚŽǁƐ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĚĂƚĂ͘�
��ůƐŽ�ƚŚĞ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ͕�ƐƵĐŚ�ĂƐ�d�ĂŶĚ�,Ğ͕�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ĐĂƌďŽŶ͕�ǁŚŝĐŚ�ǁĂƐ�ƵƟůŝǌĞĚ�ĂƐ�ŵƵŽŶ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ŝŶ�:ͲW�Z�͕�
ǁĂƐ�ŵĞĂƐƵƌĞĚ͘�dŚĞ�ŵƵŽŶ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ŝƐ�ƌŽƚĂƟŶŐ�ƚĂƌŐĞƚ͕�ǁŚŝĐŚ�ŝƐ�ĐŽŽůĞĚ�ďǇ�ŽŶůǇ�ƚŚĞ�ŚĞĂƚ�ƌĂĚŝĂƟŽŶ͕�ĂŶĚ�ŚĂƐ�ŚŝŐŚ�ƚĞŵ-
ƉĞƌĂƚƵƌĞ�ĂďŽƵƚ�ϱϬϬ���ĚƵƌŝŶŐ�ďĞĂŵ�ĞǆƉŽƐƵƌĞ�ƐŽ�ƚŚĂƚ�ŐĂƐ�ƐƵĐŚ�ĂƐ�d�ĂŶĚ�,Ğ�ŝƐ�ƌĞůĞĂƐĞĚ�ƚŽ�ƚŚĞ�ǀĂĐƵƵŵ�ƌĞŐŝŽŶƚ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�
ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�Ϭ͘ϱ�Dt�ďĞĂŵ�ƉŽǁĞƌ�ŽĨ�ϯͲ'Ğs�ƉƌŽƚŽŶ�ǁŝƚŚ�ƌĞƉƵƚĂƟŽŶ�ƌĂƚĞ�ŽĨ�Ϯϱ�,ǌ�ĂŶĚ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ŐĂƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ďǇ�
ƋƵĂĚƌƵƉŽůĞ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ŝŶ�ƚŚĞ�ǀĂĐƵƵŵ�ůŝŶĞ�Ăƚ�ďĞĂŵ�ƚƌĂŶƐƉŽƌƚ�ƚŽ�ƚŚĞ�ŵĞƌĐƵƌǇ�ƚĂƌŐĞƚ͘�dŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ƚŚĞ�ŵĂƐƐ�ƐƉĞĐ-
ƚƌŽŵĞƚĞƌ�ǁĂƐ�ĐĂůŝďƌĂƚĞĚ�ďǇ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ůĞĂŬ�ƐŽƵƌĐĞ�ŽĨ�,Ğ͘�dŚĞ�:�E�>ͬ,��ϮϬϬϳ�ƐŚŽǁƐ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĚĂƚĂ͘��
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R215 Spallation reaction study for fission products in nuclear waste: cross section 
measurements for 137Cs, 90Sr, and 107Pd on proton and deuteron at different reaction 
energy
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ŽŐǇ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ŽǀĞƌ�ƌĞĐĞŶƚ�ĚĞĐĂĚĞƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽŶ�ƚŚĞ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;>>&WƐͿ�ŚĂƐ�
ƌĞĐĞŝǀĞĚ�ŵƵĐŚ�ĂƩĞŶƟŽŶ͘�dŚĞ�>>&W�ŶƵĐůĞŝ�ŚĂǀĞ�ůĂƌŐĞ�ƌĂĚŝŽƚŽǆŝĐŝƟĞƐ�ĂŶĚ�ůŽŶŐ�ůŝĨĞƟŵĞƐ͕�ĂŶĚ�ƚŚĞǇ�ĐĂŶ�ďĞ�ƉƌŽĚƵĐĞĚ�ĐŽŶƟŶƵŽƵƐůǇ�
ŝŶ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĚƌŝǀĞŶ�ƐǇƐƚĞŵƐ�ĂŶĚ�ŶĞǆƚͲŐĞŶĞƌĂƟŽŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ŝŶ�ĂĚĚŝƟŽŶ͘�/ƚ�ŝƐ�ĞƐƐĞŶƟĂů�ƚŽ�ĮŶĚ�ĞīĞĐƟǀĞ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�
ƚŚĞ�>>&W�ƚƌĂŶƐŵƵƚĂƟŽŶ͘�,ŽǁĞǀĞƌ͕ �ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĂƌĞ�ĐƵƌƌĞŶƚůǇ�ůĂĐŬŝŶŐ͘
�ŝŵŝŶŐ�Ăƚ�ďƌŝŶŐŝŶŐ�Ă�ŶĞǁ�ŝŶǀĞŶƟŽŶ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽŶ�>>&W͕ �ǁĞ�ŚĂǀĞ�ƐƚƵĚŝĞĚ�ƚŚĞ�ƉƌŽƚŽŶͲ�ĂŶĚ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�
ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�137Cs, 90Sr, and 107Pd. Our study on 137Cs and 90^ƌ�΀ϭ΁�ŝƐ�ƚŚĞ�ĮƌƐƚ�ĂƩĞŵƉƚ�ŝŶ�
ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ƚŽ�ƐŽůǀĞ�ƚŚĞ�ƉƌŽďůĞŵ�ŽĨ�ƚŚĞ�>>&W�ƚƌĂŶƐŵƵƚĂƟŽŶ�ĂŶĚ�ŚĂƐ�ƚƌŝŐŐĞƌĞĚ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƐƚƵĚŝĞƐ�ĨŽƌ�ŽƚŚĞƌ�
ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ͘�
dŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�Z/<�E�ZĂĚŝŽĂĐƟǀĞ�/ƐŽƚŽƉĞ��ĞĂŵ�&ĂĐƚŽƌǇ͘�dŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ǁĂƐ�ĂƉƉůŝĞĚ�ŝŶ�ŽƌĚĞƌ�
ƚŽ�ƐƚƵĚǇ�ƐǇƐƚĞŵĂƟĐĂůůǇ�ƚŚĞ�ƚĂƌŐĞƚ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƌĞĂĐƟŽŶƐ͕�ĂŶĚ�ƚŽ�ĂǀŽŝĚ�ƚŚĞ�ĚŝĸĐƵůƟĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƵƐŝŶŐ�Ă�ŚŝŐŚůǇ�ƌĂĚŝŽ-
ĂĐƟǀĞ�ƚĂƌŐĞƚ͘�dŚĞ�>>&W�ďĞĂŵƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ŝŶͲŇŝŐŚƚ�ĮƐƐŝŽŶ�ŽĨ�Ă�238h�ƉƌŝŵĂƌǇ�ďĞĂŵ�Ăƚ�ϯϰϱ�DĞsͬŶƵĐůĞŽŶ�ŝŶ�ƚŚĞ��ŝŐZ/W^�
ƐĞƉĂƌĂƚŽƌ͘ �dŚĞ�ƌĞĂĐƟŽŶ�ƌĞƐŝĚƵĞƐ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ďǇ�ƚŚĞ��ĞƌŽ�ĞŐƌĞĞ�ƐƉĞĐƚƌŽŵĞƚĞƌ͘ ��ŽƚŚ�ƚŚĞ�>>&W�ďĞĂŵƐ�ĂŶĚ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ�
ǁĞƌĞ�ƵŶĂŵďŝŐƵŽƵƐůǇ�ŝĚĞŶƟĮĞĚ�ĞǀĞŶƚͲďǇͲĞǀĞŶƚ͘�dŚĞ�ƉƌŽƚŽŶͲ�ĂŶĚ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƐƉĂůůĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�
using the polyethylene (CH2), deuterated polyethylene (CD2Ϳ͕�ĂŶĚ�ŶĂƚƵƌĂů�ĐĂƌďŽŶ�ƚĂƌŐĞƚƐ�Ăƚ�ƌĞĂĐƟŽŶ�ĞŶĞƌŐŝĞƐ�ĂƌŽƵŶĚ�ďŽƚŚ�ϮϬϬ�
ĂŶĚ�ϭϬϬ�DĞsͬŶƵĐůĞŽŶ͘�dŚĞ�ŶĞǁ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƐƉĂůůĂƟŽŶ�ŵŽĚĞů�ǁŝƚŚ�ŝŶƚƌĂͲŶƵĐůĞĂƌ�ĐĂƐĐĂĚĞ�ĂŶĚ�ĞǀĂƉŽƌĂƟŽŶ�
processes.
/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ͕�ƚŚĞ�ƌĞƐƵůƚƐ�ŽŶ�ƚŚĞ�ƐƉĂůůĂƟŽŶ�ŽĨ�137Cs, 90Sr, and 107WĚ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ŽĨ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶ�ŽŶ�ƚŚĞ�
>>&W�ƚƌĂŶƐŵƵƚĂƟŽŶ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘�

dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĂƌƟĂůůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�/ŵƉƵůƐŝŶŐ�WĂƌĂĚŝŐŵ��ŚĂŶŐĞ�ƚŚƌŽƵŐŚ��ŝƐƌƵƉƟǀĞ�dĞĐŚŶŽůŽŐŝĞƐ�;/ŵW��dͿ�ƉƌŽŐƌĂŵ�ŽĨ��ŽƵŶĐŝů�ĨŽƌ�̂ ĐŝĞŶĐĞ͕�dĞĐŚŶŽůŽŐǇ�ĂŶĚ�
/ŶŶŽǀĂƟŽŶ�;�ĂďŝŶĞƚ�KĸĐĞ͕�'ŽǀĞƌŶŵĞŶƚ�ŽĨ�:ĂƉĂŶͿ͘

΀ϭ΁�,͘�tĂŶŐ͕�,͘�KƚƐƵ͕�,͘�^ĂŬƵƌĂŝ�Ğƚ�Ăů͕͘�WŚǇƐ͘�>ĞƩ͘��͕�ŝŶ�ƉƌŝŶƚ͘
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Abstracts

R216 Measurement of 430-MeV/u carbon, nitrogen and oxygen incident neutron production 
cross sections for carbon 
^ŚŝŐǇŽ�E͘�ϭ͕�hŽǌƵŵŝ�z͘ �ϭ͕�/ƚĂƐŚŝŬŝ�z͘ �ϭ͕�>ĞĞ��:͘�ϭ͕�/ŵĂƚŽŵŝ�<͘�ϭ͕�<ĂũŝŵŽƚŽ�d͘ �Ϯ͕�^ĂƚŽŚ��͘�ϯ͕�^ĂŶĂŵŝ�d͘ �ϰ͕�<ŽďĂ�z͘ �ϱ͕�
DĂƚƐƵĨƵũŝ�E͘�ϱ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƉƉůŝĞĚ�YƵĂŶƚƵŵ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�<ǇƵƐŚƵ�hŶŝǀĞƌƐŝƚǇ͕ �&ƵŬƵŽŬĂ͕�:ĂƉĂŶ͖�Ϯ�
Department of Mechanical Science and Engineering, Hiroshima University, Higashi Hiroshima, Japan; 3 Japan 
�ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶ͖�ϰ�,ŝŐŚ��ŶĞƌŐǇ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝǌĂƟŽŶ͕�dƐƵŬƵďĂ͕�:ĂƉĂŶ͖�ϱ�
EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝŽůŽŐŝĐĂů�^ĐŝĞŶĐĞƐ͕��ŚŝďĂ͕�:ĂƉĂŶ

,ĞĂǀǇ� ŝŽŶ�ĐĂŶĐĞƌ�ƚŚĞƌĂƉǇ�ŚĂƐ�ďĞĞŶ� ŝŶĐƌĞĂƐĞĚ�ďǇ�ƌĞĂƐŽŶ�ŽĨ� ŝƚƐ�ĐůŝŶŝĐĂů�ĂĚǀĂŶƚĂŐĞƐ͘�dŚĞ�ƐĞĐŽŶĚĂƌǇ�ƉĂƌƟĐůĞƐ�ƐƵĐŚ�ĂƐ�ŶĞƵƚƌŽŶ�
ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĂƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŽĨ�Ă�ŚĞĂǀǇ�ŝŽŶ�ŝŶĐŝĚĞŶĐĞ�ŝŶ�Ă�ƉĂƟĞŶƚ�ďŽĚǇ͘�dŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�
ŝƐ�ĞƐƐĞŶƟĂů�ĨŽƌ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ĐĂŶĐĞƌ�ƌŝƐŬ�ŽĨ�ƉĂƟĞŶƚƐ͘��ĐĐƵƌĂƚĞ�ĚĂƚĂ� ŝŶ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂƌŽƵŶĚ�ϭ�DĞs�ŝƐ�ƌĞƋƵŝƌĞĚ�
ďĞĐĂƵƐĞ�ŶĞƵƚƌŽŶ�ŝŶ�ƚŚĂƚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŚĂƐ�ůĂƌŐĞ�ƌĞůĂƟǀĞ�ďŝŽůŽŐŝĐĂů�ĞīĞĐƟǀĞŶĞƐƐ͘�tĞ�ŚĂǀĞ�ŵĞĂƐƵƌĞĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚŽƵďůĞ�ĚŝĨ-
ĨĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�ĐĂƌďŽŶ͕�ŶŝƚƌŽŐĞŶ�ĂŶĚ�ŽǆǇŐĞŶ�ŝŽŶ�ŝŶĐŝĚĞŶĐĞƐ�ŽŶ�Ă�ĐĂƌďŽŶ�ƚĂƌŐĞƚ�ŽĨ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂďŽǀĞ�ϭ�DĞs�
with 430-MeV/u.
dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�,ĞĂǀǇ�/ŽŶ�DĞĚŝĐĂů��ĐĐĞůĞƌĂƚŽƌ�ŝŶ��ŚŝďĂ�;,/D��Ϳ͕�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝŽůŽŐŝĐĂů�^ĐŝĞŶĐĞƐ͘�
dŚĞ�ϰϯϬͲDĞsͬƵ�ŚĞĂǀǇ�ŝŽŶ�ďĞĂŵƐ�ǁĞƌĞ�ĚĞůŝǀĞƌĞĚ�ǀŝĂ�Ă�ƉůĂƐƟĐ�ƐĐŝŶƟůůĂƚŽƌ�ƚŽ�Ă�ƚĂƌŐĞƚ͘��ǀĞƌĂŐĞ�ďĞĂŵ�ŝŶƚĞŶƐŝƚǇ�ǁĂƐ�ĂďŽƵƚ�ϭ�ϱ�
ŝŽŶƐͬϯ͘ϯƐĞĐ͘�dŚĞ�ƚŚŝĐŬŶĞƐƐĞƐ�ŽĨ�ŐƌĂƉŚŝƚĞ�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ĐŚŽƐĞŶ�ĨŽƌ�ĂŶ�ŝŶĐŝĚĞŶƚ�ŝŽŶ�ƚŽ�ĚĞƉŽƐŝƚ�ŝƚƐ�ĞŶĞƌŐǇ�ŽĨ�ĂďŽƵƚ�ϭϬ�й�ŝŶ�ƚŚĞ�ƚĂƌ-
ŐĞƚƐ͘�dǁŽ�ƐŝǌĞƐ�ŽĨ�E�Ϯϭϯ�ƐĐŝŶƟůůĂƚŽƌƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ĨŽƌ�ǁŝĚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŶĞƵƚƌŽŶƐ͘��ŽƚŚ�ƐŝǌĞ�ĚĞƚĞĐƚŽƌƐ�ǁĞƌĞ�ƉůĂĐĞĚ�Ăƚ�ϭϱ͕�ϯϬ͕�
ϰϱ͕�ϲϬ͕�ϳϱ�ĂŶĚ�ϵϬ�ĚĞŐƌĞĞƐ͘�dŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ďǇ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ƚĞĐŚŶŝƋƵĞ͘
/Ŷ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ͕�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ͕�ŐĂŵŵĂͲƌĂǇ�ĞǀĞŶƚƐ�ǁĞƌĞ�ĞůŝŵŝŶĂƚĞĚ�ƵƐŝŶŐ� ůŝŐŚƚ�ŽƵƚƉƵƚ�ƐƉĞĐƚƌĂ�ŽĨ�ǀĞƚŽ�ĐŽƵŶƚĞƌƐ�ĂŶĚ�ƉƵůƐĞ�
ƐŚĂƉĞ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ĨŽƌ�ůŝŐŚƚ�ŽƵƚƉƵƚ�ŽĨ�E�Ϯϭϯ�ƐĐŝŶƟůůĂƚŽƌƐ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�^�/E&h>ͲYD��ĐŽĚĞ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ĚĞƚĞĐ-
ƟŽŶ�ĞĸĐŝĞŶĐŝĞƐ�ŽĨ�E�Ϯϭϯ�ƐĐŝŶƟůůĂƚŽƌƐ͘
�ǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ŝŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭ�DĞs�ƚŽ�ϲϬϬ�DĞs͘ �dŚĞ�
ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ŚĂǀĞ�ƐŽŵĞ�ŇƵĐƚƵĂƟŽŶƐ�ďĞůŽǁ�ϭϬ�DĞs�ďĞĐĂƵƐĞ�ďĂĐŬŐƌŽƵŶĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŶĞƵƚƌŽŶƐ�ǁĂƐ�ƌĞůĂƟǀĞůǇ�ŚŝŐŚĞƌ�ƚŚĂŶ�
ƚŚĂƚ�ĂďŽǀĞ�ϭϬ�DĞs͘ �/ƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�W,/d^�ƌĞƉƌŽĚƵĐĞƐ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ĐĂƌďŽŶ�ŝŶĐŝĚĞŶƚ�ĐĂƐĞ�ďĞůŽǁ�ϭϬϬ�DĞs�
ĂŶĚ�ƐůŝŐŚƚůǇ�ŽǀĞƌĞƐƟŵĂƚĞƐ�ĂďŽǀĞ�ƚŚĞ�ĞŶĞƌŐǇ͘�dŚĞ�ƋƵĂŶƚƵŵ�ŵŽůĞĐƵůĂƌ�ĚǇŶĂŵŝĐƐ�ŵŽĚĞů͕�ǁŚŝĐŚ�ŝƐ�ĂĚŽƉƚĞĚ�ŝŶ�W,/d^�ĂƐ�Ă�ƚŚĞŽƌĞƟ-
ĐĂů�ŽŶĞ�ĨŽƌ�ĚǇŶĂŵŝĐĂů�ƉƌŽĐĞƐƐ�ŽĨ�ŚĞĂǀǇ�ŝŽŶ�ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ͕�ǁŽƵůĚ�ĐĂƵƐĞ�ƚŚŝƐ�ĚŝƐĂŐƌĞĞŵĞŶƚ͘�dŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ�ĚĂƚĂ�ǁŝůů�
ŚĞůƉ�ƚŽ�ŝŵƉƌŽǀĞ�ŽĨ�ƚŚĞ�ŵŽĚĞů͘��ĂƚĂ�ĨŽƌ�ŶŝƚƌŽŐĞŶ�ĂŶĚ�ŽǆǇŐĞŶ�ŝŶĐŝĚĞŶĐĞƐ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘

I217 The n_TOF facility: neutron beams for challenging future measurements at CERN
Chiaveri E. 
�ĞƉĂƌƚŵĞŶƚ��Eͬ^d/͕���ZE͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ

dŚĞ���ZE�ŶͺdK&�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĨĂĐŝůŝƚǇ�ŝƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�Ă�ǀĞƌǇ�ŚŝŐŚ�ŝŶƐƚĂŶƚĂŶĞŽƵƐ�ŶĞƵƚƌŽŶ�ŇƵǆ͕�ĞǆĐĞůůĞŶƚ�dK&�ƌĞƐŽůƵƟŽŶ�Ăƚ�
ƚŚĞ�ϭϴϱ�ŵ�ůŽŶŐ�ŇŝŐŚƚ�ƉĂƚŚ�;��ZϭͿ͕�ůŽǁ�ŝŶƚƌŝŶƐŝĐ�ďĂĐŬŐƌŽƵŶĚ�ĂŶĚ�ĐŽǀĞƌĂŐĞ�ŽĨ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͕�ĨƌŽŵ�ƚŚĞƌŵĂů�ƚŽ�
Ă�ĨĞǁ�'Ğs͘ �dŚĞƐĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ƉƌŽǀŝĚĞ�Ă�ƵŶŝƋƵĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ƉĞƌĨŽƌŵ�ŚŝŐŚͲĂĐĐƵƌĂĐǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐ-
ƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĂŶĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ĨƵŶĚĂŵĞŶƚĂů�ĂŶĚ�ĂƉƉůŝĞĚ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͘�^ŝŶĐĞ�ϮϬϬϭ͕�ƚŚĞ�ŶͺdK&�
�ŽůůĂďŽƌĂƟŽŶ�ŚĂƐ�ĐŽůůĞĐƚĞĚ�Ă�ǁĞĂůƚŚ�ŽĨ�ŚŝŐŚ�ƋƵĂůŝƚǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ͕�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ƚĞĐŚŶŽůŽŐǇ͕ �
nuclear medicine, etc.
dŚĞ�ŽǀĞƌĂůů�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽŐƌĂŵ�ĂŶĚ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ƉŽƐƐŝďůĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĞǆƉĂŶĚĞĚ�ǁŝƚŚ�ƚŚĞ�
ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�Ă�ƐĞĐŽŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�;��ZͲϮͿ͕�ůŽĐĂƚĞĚ�ϮϬ�ŵ�ŽŶ�ƚŚĞ�ǀĞƌƟĐĂů�ĂďŽǀĞ�ƚŚĞ�ŶͺdK&�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ͘�dŚŝƐ�ƵƉ-
ŐƌĂĚĞ͕�ǁŚŝĐŚ�ďĞŶĞĮƚƐ�ĨƌŽŵ�Ă�ŶĞƵƚƌŽŶ�ŇƵǆ�ϯϬ�ƟŵĞƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ŝŶ���Zϭ͕�ƉƌŽǀŝĚĞƐ�Ă�ƐƵďƐƚĂŶƟĂů�ŝŵƉƌŽǀĞŵĞŶƚ�ŝŶ�ŵĞĂƐƵƌĞŵĞŶƚ�
ĐĂƉĂďŝůŝƟĞƐ͕�ŽƉĞŶŝŶŐ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ĐŽůůĞĐƚ�ĚĂƚĂ�ŽŶ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŽĨ�ŝƐŽƚŽƉĞƐ�ǁŝƚŚ��ƐŚŽƌƚ�ŚĂůĨͲůŝǀĞƐ�Žƌ�ŽŶůǇ�ĂǀĂŝůĂďůĞ�
in very small amounts. 
dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁŝůů�ŽƵƚůŝŶĞ�ƚŚĞ�ŵĂŝŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ͕ �ǁŝƚŚ�ƐƉĞĐŝĂů�ĞŵƉŚĂƐŝƐ�ŽŶ�ƚŚĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĂƌĞĂ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ǁĞ�ǁŝůů�ĚŝƐĐƵƐƐ�ƚŚĞ��ŝŶŶŽǀĂƟǀĞ�ĨĞĂƚƵƌĞƐ�ŽĨ�ƚŚĞ���ZϮ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ƚŚĂƚ�ŽƉĞŶ�ƉŽƐƐŝďŝůŝƟĞƐ�ĨŽƌ�ǀĞƌǇ�ĐŚĂůůĞŶŐŝŶŐ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ƐŚŽƌƚͲůŝǀĞĚ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�Žƌ�ƐƵďͲŵŐ�ƐĂŵƉůĞƐ͕�ŽƵƚ�ŽĨ�ƌĞĂĐŚ�ƵƉ�ƚŽ�ŶŽǁ�Ăƚ�ŽƚŚĞƌ�ŶĞƵƚƌŽŶ�ĨĂĐŝůŝƟĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�
ǁŽƌůĚ͘�&ŝŶĂůůǇ͕ �ƚŚĞ�ĨƵƚƵƌĞ�ƉĞƌƐƉĞĐƟǀĞƐ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ǁŝůů��ĚŝƐĐƵƐƐĞĚ͘
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R218 New deuterium-deuterium (D-D) neutron generator developed for medical, industry and 
home land security application 
�ĞƌŐĂŽƵ�<͕͘�ZĞŐƵŝŐƵŝ�E͘ 
EĂƟŽŶĂů��ĞŶƚĞƌ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ͘�dĞĐŚŶŽƉŽůĞ�^ŝĚŝ�dŚĂďĞƚ͕�dƵŶŝƐŝĂ

��ŶĞǁ�ĚĞƵƚĞƌŝƵŵͲĚĞƵƚĞƌŝƵŵ�;�Ͳ�Ϳ�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚĞƐĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ-
ĐůƵĚĞ�ŵĞĚŝĐĂů�;ŝ͘Ğ͕͘��ŽƌŽŶ�EĞƵƚƌŽŶ��ĂƉƚƵƌĞ�dŚĞƌĂƉǇ͕ ��E�dͿ͕�ŚŽŵĞůĂŶĚ�ƐĞĐƵƌŝƚǇ�;ŝ͘Ğ͕͘�WƌŽŵƉƚ�'ĂŵŵĂ��ĐƟǀĂƟŽŶ��ŶĂůǇƐŝƐ͕�W'���
ĂŶĚ�&ĂƐƚ�EĞƵƚƌŽŶ��ĐƟǀĂƟŽŶ��ŶĂůǇƐŝƐ͕�&E��Ϳ�ĂŶĚ�ŝŶĚƵƐƚƌǇ�;W'���ĂŶĚ�EĞƵƚƌŽŶ�ZĂĚŝŽŐƌĂƉŚǇͿ͘�dŚĞ�ƉůĂƵƐŝďŝůŝƚǇ�ŽĨ��E�d�ƚƌĞĂƚŵĞŶƚ�
ŽĨ�ƚŚĞ�ĐĂŶĐĞƌ�ƵƐŝŶŐ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�Ă���ͲϭϭϬ�ŝƐ�ĂƐƐĞƐƐĞĚ�ďǇ�ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉŚŽƚŽŶ�ĞƋƵŝǀĂůĞŶƚ�ĚŽƐĞ�ŽŶ�Ă�ďƌĞĂƐƚ�
ƉŚĂŶƚŽŵ�ƵƐŝŶŐ�DŽŶƚĞͲ�ĂƌůŽ�;D�EWϲͿ�ƐŝŵƵůĂƟŽŶƐ͘��ĞĂŵ�^ŚĂƉŝŶŐ��ƐƐĞŵďůŝĞƐ�;�^�Ϳ�ŝƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ĂŶĚ�ĂŶ�ŽƉƟŵŝǌĞĚ�ĐŽŶĮŐƵ-
ƌĂƟŽŶ�ŝƐ�ƉƌŽƉŽƐĞĚ͘�dŚĞ�ƌĂĚŝŽŐƌĂƉŚǇ�ĨĂĐŝůŝƚǇ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶƐ�ĞŵƉůŽǇƐ�Ă�ĨƵůůǇ�ŚŝŐŚͲǀŽůƚĂŐĞͲƐŚŝĞůĚĞĚ͕�
�Ͳ��ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ͘ ��ŽƚŚ�ĨĂƐƚ�ĂŶĚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŝŵĂŐĞƐ�ǁĞƌĞ�ĂĐƋƵŝƌĞĚ�ǁŝƚŚ�ƚŚĞ�ŐĞŶĞƌĂƚŽƌ�ĂŶĚ�Ă��ŚĂƌŐĞ��ŽƵƉůĞĚ��ĞǀŝĐĞƐ�
ĐĂŵĞƌĂ͘�dŽ�ƐŚŽƌƚĞŶ�ƚŚĞ�ŝŵĂŐŝŶŐ�ƟŵĞ�ĂŶĚ�ĚĞĐƌĞĂƐĞ�ƚŚĞ�ŶŽŝƐĞ�ĨƌŽŵ�ŐĂŵŵĂ�ƌĂĚŝĂƟŽŶ͕�ǀĂƌŝŽƵƐ�ĐŽůůŝŵĂƚŽƌ�ĚĞƐŝŐŶƐ�ǁĞƌĞ�ƉƌŽƉŽƐĞĚ�
ĂŶĚ�ƐŝŵƵůĂƚĞĚ�ƵƐŝŶŐ�D�EWϲ͘��ĞƐŝŐŶ�ĐŽŶƐŝĚĞƌĂƟŽŶƐ�ŝŶĐůƵĚĞĚ�ƚŚĞ�ĐŚŽŝĐĞ�ŽĨ�ŵĂƚĞƌŝĂů͕�ƚŚŝĐŬŶĞƐƐ͕�ƉŽƐŝƟŽŶ�ĂŶĚ�ĂƉĞƌƚƵƌĞ�ĨŽƌ�ƚŚĞ�
ĐŽůůŝŵĂƚŽƌ͘ �KƉƟŵŝǌĂƟŽŶ�ŽĨ�Ă��Ͳ��ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ�ďĂƐĞĚ��ǆƉůŽƐŝǀĞ��ĞƚĞĐƟŽŶ�^ǇƐƚĞŵ�;��^Ϳ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�DŽŶƚĞͲ�ĂƌůŽ�
ƐŝŵƵůĂƟŽŶ͘�dŚĞ�ƐŚĂƉĞ�ĂŶĚ�ƚŚĞ�ƚŚŝĐŬŶĞƐƐ�ŽĨ�ƚŚĞ�ŵŽĚĞƌĂƚŽƌƐ�ĂŶĚ�ƐŚŝĞůĚƐ�ĂƌĞ�ŽƉƟŵŝƐĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�
ŇƵǆ�Ăƚ�ĞǆƉůŽƐŝǀĞ�ƉŽƐŝƟŽŶ�ĂŶĚ�ƚŚĞ�ŵŝŶŝŵƵŵ�ƚŽƚĂů�ĚŽƐĞ�Ăƚ�ƚŚĞ�ŽƵƚĞƌ�ƐƵƌĨĂĐĞƐ�ŽĨ�ƚŚĞ�ĞǆƉůŽƐŝǀĞ�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵ�ǁĂůůƐ͘�/Ŷ�ĂĚĚŝƟŽŶ�
ƐŝŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶƐ�ŽĨ�EĂ/͕��'K͕�ĂŶĚ�>Ă�ƌϯͲďĂƐĞĚ��ͲƌĂǇ�ĚĞƚĞĐƚŽƌƐ�ƚŽ�ƉƵƌĞ�ĐŚĞŵŝĐĂů�ĞůĞŵĞŶƚƐ�ŝƐ�ĚĞƐĐƌŝďĞĚ͘

R219 Development of compact accelerator neutron source 
>ĞƚŽƵƌŶĞĂƵ��͘�ϭ͕�DĂƌĐŚŝǆ��͘�ϭ͕�dƌĂŶ�,͘�ϭ͕��ŚĂƵǀŝŶ�E͘�ϭ͕�DĞŶĞůůĞ��͘�Ϯ͕�KƩ�&͘ Ϯ͕�^ĐŚǁŝŶĚůŝŶŐ�:͘�ϭ 
ϭ�/ƌĨƵ͕��Z&͕ �����^ĂĐůĂǇ͕ 'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ͖�Ϯ�>>�͕�����^ĂĐůĂǇ͕ 'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ

With the development of high-intensity accelerators it is now envisage to build compact high-intensity neutron sources for ap-
ƉůŝĐĂƟŽŶƐ�ǁŚŝĐŚ�ĂƌĞ�ƵƉ�ƚŽ�ŶŽǁ�ŽŶůǇ�ĚĞǀŽƚĞĚ�ƚŽ�ŶƵĐůĞĂƌ�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌƐ͘�dŚĞ�ŵŽƐƚ�ƐǇŵďŽůŝĐ�ƉƌŽũĞĐƚ�ŝƐ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů�&ƵƐŝŽŶ�
DĂƚĞƌŝĂůƐ�/ƌƌĂĚŝĂƟŽŶ�&ĂĐŝůŝƚǇ�/&D/&�ƵƐŝŶŐ�ŚŝŐŚͲĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ƉƌŝŵĂƌǇ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ�Ă�ĚĞƵƚĞƌŽŶ�ďĞĂŵ�
ĂŶĚ�ƚŚĞ�>ŝƚŚŝƵŵ�ƚĂƌŐĞƚ�ĨŽƌ�ƚŚĞ�ƋƵĂůŝĮĐĂƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ǁŚŝĐŚ�ŵŝŐŚƚ�ďĞ�ƵƐĞĚ�ŝŶ�ĨƵƚƵƌĞ�ŶƵĐůĞĂƌ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌƐ͘�,ŽǁĞǀĞƌ͕ �ŽƚŚĞƌ�
ĂƉƉůŝĐĂƟŽŶƐ�ůĞĂĚŝŶŐ�ƚŽ�ŵĂũŽƌ�ŝŶĚƵƐƚƌŝĂů�Žƌ�ƐŽĐŝĞƚĂů�ĐŚĂůůĞŶŐĞƐ�ĐĂŶ�ďĞ�ĞǆƉĞĐƚĞĚ�ƐƵĐŚ�ĂƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ŶƵĐůĞĂƌ�
ŝŶĚƵƐƚƌǇ͕ �ĨƵŶĚĂŵĞŶƚĂů�ƐŽůŝĚ�ƐƚĂƚĞ�ƉŚǇƐŝĐƐ�ƐƚƵĚŝĞƐ�ǁŝƚŚ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ŶĞƵƚƌŽŶ�ƌĂĚŝŽŐƌĂƉŚǇ�ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�ŝŶĚƵƐ-
ƚƌǇ�ŵĂƚĞƌŝĂůƐ�ƋƵĂůŝĮĐĂƟŽŶ�ĂŶĚ�ĂůƐŽ�ŵĞĚŝĐĂů�ƉƵƌƉŽƐĞƐ�ůŝŬĞ�ŝƐŽƚŽƉĞ�ƉƌŽĚƵĐƟŽŶ͕�ŶĞƵƚƌŽŶͲĐĂƉƚƵƌĞ�ƚŚĞƌĂƉǇ͘�
Compact accelerator-based neutron sources are currently fast-growing leading to the founding in 2009 of the community 
h��E^�;hŶŝŽŶ�ĨŽƌ��ŽŵƉĂĐƚ��ĐĐĞůĞƌĂƚŽƌͲĚƌŝǀĞŶ�EĞƵƚƌŽŶ�̂ ŽƵƌĐĞƐͿ�ĨŽƌ�ƉƌŽŵŽƟŽŶ�ĂŶĚ�ƐƟŵƵůĂƟŽŶ�ŝŶ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƐƵĐŚ�ƐŽƵƌĐĞƐ�
ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�ŵĞĚŝĐĂů�ƉĞƌƐƉĞĐƟǀĞƐ͘�dŚĞǇ�ĂƌĞ�ĂƩƌĂĐƟǀĞ�ĂůƚĞƌŶĂƟǀĞ�ƐŽůƵƟŽŶƐ�ƚŽ�ŶƵĐůĞĂƌ�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌƐ�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ƚĞƌŵ�ŽĨ�
ƉƵďůŝĐ�ĂĐĐĞƉƚĂŶĐĞ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ŶŽŶͲƉƌŽůŝĨĞƌĂƟŽŶ͘�DĂŶǇ�ĨĂĐŝůŝƟĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ�ŚĂǀĞ�ĂůƌĞĂĚǇ�ĐŚŽƐĞŶ�ƚŚŝƐ�ŽƉƟŽŶ�ďƵƚ�
ƚŚĞƐĞ�ĐŽŶĐĞƌŶ�ĂĐĐĞůĞƌĂƚŽƌƐ�ǁŝƚŚ�ĨĞǁ�ŵ��ŽĨ�ĐŽŶƟŶƵŽƵƐ�ĐƵƌƌĞŶƚ͘�
/Ŷ�����ǁĞ�ŚĂǀĞ�ƐƚĂƌƚĞĚ�Ă�ǁŽƌŬ�ƚŽ�ƉƌŽŵŽƚĞ�ƐƵĐŚ�ƚĞĐŚŶŽůŽŐǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǆŝƐƟŶŐ�ϭϬϬ�ŵ��/W,/�ƉƌŽƚŽŶ�ŝŶũĞĐƚŽƌ�ĚĞǀĞůŽƉĞĚ�Ăƚ�
/Z&hͬ^��D͘�dŽ�ƉƌŽǀŝĚĞ�ĂŶ�ĞĐŽŶŽŵŝĐĂů�ǁĂǇ�ŽĨ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ͕�ůŽǁ�ĞŶĞƌŐǇ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ͘�/Ŷ�ŽƵƌ�
ĐĂƐĞ�ůĞƐƐ�ƚŚĂŶ�ϮϬ�DĞs�ƉƌŽƚŽŶƐ�ŽŶ�ƚŚŝŶ��ĞƌǇůůŝƵŵͲƚĂƌŐĞƚ�ĂƌĞ�ĞŶǀŝƐĂŐĞĚ͘��Ɛ�ŵŽƐƚ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�ŶĞĞĚ�ŵŽĚĞƌĂƚĞĚ�ŶĞƵƚƌŽŶƐ�Ă�ůŽƚ�
ŽĨ�ǁŽƌŬ�ŚĂƐ�ƚŽ�ďĞ�ĚŽŶĞ�ƚŽ�ŽƉƟŵŝǌĞ�ƚŚĞ�ƚĂƌŐĞƚͲŵŽĚĞƌĂƚŽƌ�ĂƐƐĞŵďůǇ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵĂǆŝŵŝǌĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƌĂƚĞ�ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ͘�dŚŝƐ�ǁŽƌŬ�ŝƐ�ŵĂŝŶůǇ�ĚŽŶĞ�ďǇ�ƐŝŵƵůĂƟŽŶ�ƵƐŝŶŐ�ǀĂůŝĚĂƚĞĚ�ƐŝŵƵůĂƟŽŶ�ƚŽŽůƐ��
�ŌĞƌ�Ă�ƐŚŽƌƚ�ƌĞǀŝĞǁ�ŽĨ���E^�ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ƚŚĞ�ǁŽƌůĚ͕�/�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�'��EdϰͲďĂƐĞĚ�ƐŝŵƵůĂƟŽŶ�
ƚŽŽů�ĂŶĚ�ƚŚĞ�ĂůƌĞĂĚǇ�ĐĂůĐƵůĂƚĞĚ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ĨŽƌ�ƐŽŵĞ�ĐŽŶĮŐƵƌĂƟŽŶƐ�ƐŚŽǁŝŶŐ�ŐŽŽĚ�ĐŽŵƉĞƟƟǀĞŶĞƐƐ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ĨĂĐŝůŝƟĞƐ͘�
dŚĞ�ŬĞǇ�ƚĞĐŚŶŽůŽŐŝĐĂů�ŝƐƐƵĞƐ�ǁŝůů�ďĞ�ĂĚĚƌĞƐƐĞĚ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ŵŽĚĞů�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�
development plan of a prototype in Saclay.
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R220 Characterisation of the n_TOF EAR2 neutron beam 
�ŚĞŶ�z,͘�ϭ͕Ϯ͕�dĂƐƐĂŶͲŐŽƚ�>͘�ϭ͕��ƵĚŽƵŝŶ�>͘�ϭ͕Ϯ
ϭ�/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ͕�/EϮWϯͲ�EZ^͕�KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�Ϯ�hŶŝǀĞƌƐŝƚĠ�WĂƌŝƐͲ^ƵĚ͕�hŶŝǀĞƌƐŝƚĠ�WĂƌŝƐͲ^ĂĐůĂǇ�
Orsay, France

��ZE Ɛ͛�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�;ŶͺdK&Ϳ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�Ϯ�;��ZͲϮͿ͕�ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ĐŽŶƐƚƌƵĐƚĞĚ�ĂŶĚ�ŝƐ�ŽƉĞƌĂƟŽŶĂů�ƐŝŶĐĞ�
ϮϬϭϰ͕�ŝƐ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�ďƵŝůƚ�ĂƐ�Ă�ƐŚŽƌƚͲĚŝƐƚĂŶĐĞ�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�ϭ�;��ZͲϭͿ͘�dŚĞ�ƉĂƌĂůůĞů�ƉůĂƚĞ�ĂǀĂůĂŶĐŚĞ�
ĐŽƵŶƚĞƌ�;WW��Ϳ�ďĞĂŵ�ƉƌŽĮůĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ���ZͲϮ�ŽŶ�:ƵůǇ�ŽĨ�ϮϬϭϱ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ƐĞƚƵƉ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ŶͺdK&�
ĨĂĐŝůŝƚǇ�ĂŶĚ�ĚĞƚĞĐƚŽƌ�ƐǇƐƚĞŵ�ŝƐ�ƉƌĞƐĞŶƚĞĚ͘�^ŽŵĞ�ďĂƐŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚŝƐ�ŶĞǁ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ůŝŶĞ�;��ZϮͿ͕�ƐƵĐŚ�ĂƐ�ďĞĂŵ�ƉƌŽĮůĞ�
ĂŶĚ�ŶĞƵƚƌŽŶ�ŇƵǆ͕�ĂƌĞ�ŽďƚĂŝŶĞĚ͘�dŚĞ�ƉƌŽŵƉƚ�ɶͲŇĂƐŚ�ǁŚŝĐŚ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ĐĂůŝďƌĂƟŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶƐ͛�ƟŵĞͲŽĨͲŇŝŐŚƚ�Ăƚ���ZͲϭ�ŝƐ�ŶŽƚ�ƐĞĞŶ�
ďǇ�WW���Ăƚ���ZͲϮ͕�ƐŚĞĚĚŝŶŐ�ůŝŐŚƚ�ŽŶ�ƚŚĞ�ƉŚǇƐŝĐĂů�ŽƌŝŐŝŶ�ŽĨ�ƚŚŝƐ�ɶͲŇĂƐŚ͕�ǁŚŝĐŚ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘

R221 On the possible use of the MASURCA reactor as a flexible, high-intensity, fast neutron 
beam facility 
�ŝŽŶŝ�>͘�ϭ͕�:ĂĐƋŵŝŶ�Z͘�Ϯ͕�^ƵŵŝŶŝ�D͘�ϯ͕�^ƚŽƵƚ��͘�ϭ 
ϭ��ŝǆͲDĂƌƐĞŝůůĞ�hŶŝǀĞƌƐŝƚǇ͕ �/ŶƐƟƚƵƚ�&ƌĞƐŶĞů͕�DĂƌƐĞŝůůĞ͕�&ƌĂŶĐĞ͖�Ϯ������ĂĚĂƌĂĐŚĞ͕���Zͬ^WZ�͕�^ĂŝŶƚ�WĂƵů�>Ğǌ�
�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĂ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�/ŶĚƵƐƚƌŝĂů��ŶŐŝŶĞĞƌŝŶŐ͕�/ƚĂůǇ�

/Ŷ�ƌĞĐĞŶƚ�ǁŽƌŬ�΀ϭ΁͕�ǁĞ�ŚĂǀĞ�ƐŚŽǁŶ�ƚŚĂƚ�ƚŚĞ�D�^hZ���ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌ�ĐŽƵůĚ�ďĞ�ƵƐĞĚ�ƚŽ�ĚĞůŝǀĞƌ�Ă�ĨĂŝƌůǇͲŝŶƚĞŶƐĞ�ĐŽŶƟŶƵŽƵƐ�ĨĂƐƚ�
ŶĞƵƚƌŽŶ�ďĞĂŵ�ƚŽ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌŽŽŵ�ůŽĐĂƚĞĚ�ŶĞǆƚ�ƚŽ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĐŽƌĞ͘�tĞ�ƌĞƉŽƌƚ�ŚĞƌĞ�ŶĞǁ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ĨĞĂƐŝďŝůŝƚǇ�ƐƚƵĚǇ�
ŝŶ�ǁŚŝĐŚ�ǁĞ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĂƚ͕�ďǇ�ŽƉƟŵŝǌŝŶŐ�ƚŚĞ�ŐĞŽŵĞƚƌŝĐĂů�ƐĞƚƵƉ�ŽĨ�ƚŚĞ�ĐŽƌĞ�ĂŶĚ�ƌĂĚŝĂů�ĐŚĂŶŶĞů͕�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁŝƚŚ�ĮůƚĞƌƐ͕�
ďĞĂŵ�ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ƵƉ�ƚŽ�ϭ͘ϯǆϭϬ8 neutrons cm-2 s-1�ĐĂŶ�ďĞ�ƌĞĂĐŚĞĚ͕�ǁŝƚŚ�ϵϲй�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶƐ�ŚĂǀŝŶŐ�ĞŶĞƌŐŝĞƐ�ĂďŽǀĞ�ϭϬ�ŬĞs͘ �
�Ɛ�Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�D�^hZ���ĨĂǀŽƌĂďůĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĂŶĚ�ĚŝǀĞƌƐĞ�ŵĂƚĞƌŝĂů�ŝŶǀĞŶƚŽƌŝĞƐ͕�ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ŝŶƚĞŶƐŝƚǇ�ĂŶĚ�
ƐƉĞĐƚƌƵŵ�ĐĂŶ�ďĞ�ĨƵƌƚŚĞƌ�ƚĂŝůŽƌĞĚ�ƚŽ�ŵĞĞƚ�ƚŚĞ�ƵƐĞƌƐ͛�ŶĞĞĚƐ͕�ǁŚŝĐŚ�ĐŽƵůĚ�ďĞ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƐĞǀĞƌĂů�ĂƉƉůŝĐĂƟŽŶƐ͘�DŽŶƚĞ��ĂƌůŽ�
ƐŝŵƵůĂƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĐŚĂƌĂĐƚĞƌŝǌĞ�ŝŶ�ĚĞƚĂŝů�ƚŚĞ�ĞǆƚƌĂĐƚĞĚ�ŶĞƵƚƌŽŶ�;ĂŶĚ�ƉŚŽƚŽŶͿ�ďĞĂŵ�ĞŶƚĞƌŝŶŐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ƌŽŽŵ͘�dŚĞƐĞ�ŶƵŵĞƌŝĐĂů�ƐŝŵƵůĂƟŽŶƐ�ǁĞƌĞ�ĚŽŶĞ�ĨŽƌ�ƚǁŽ�ĚŝīĞƌĞŶƚ�ďĂƌĞ�ĐŽƌĞƐ͗���ƵƌĂŶŝƵŵ�ŵĞƚĂůůŝĐ�ĐŽƌĞ�;ΕϯϬй�ϮϯϱU enriched) and 
Ă�ƉůƵƚŽŶŝƵŵ�ŽǆŝĚĞ�ĐŽƌĞ�;ΕϮϱй�WƵ�ĨƌĂĐƟŽŶ͕�Εϳϴй�239WƵͿ͘�dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ĚŝƐƟŶĐƟǀĞ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐǇ�ƐƚƌƵĐƚƵƌĞƐ�ŽĨ�
ƚŚĞ�ƚǁŽ�ĐŽƌĞ�ůĞĂŬĂŐĞ�ƐƉĞĐƚƌĂ�ĂƌĞ�ƉƌĞƐĞƌǀĞĚ�Ăƚ�ƚŚĞ�ĐŚĂŶŶĞů�Ğǆŝƚ͘��Ɛ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌŽŽŵ�ŝƐ�ůĂƌŐĞ�ĞŶŽƵŐŚ�ƚŽ�ŚŽƵƐĞ�Ă�ĚĞĚŝĐĂƚĞĚ�
ƐĞƚ�ŽĨ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŝŶƐƚƌƵŵĞŶƚƐ͕�ǁĞ�ŚĂǀĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ƐĞǀĞƌĂů�ĐĂŶĚŝĚĂƚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚĞĐŚŶŝƋƵĞƐ͕�
ǁŚŝĐŚ�ĐŽƵůĚ�ďĞ�ŝŵƉůĞŵĞŶƚĞĚ�ƚŽ�ŐƵĂƌĂŶƚĞĞ�ǁĞůůͲĚĞĮŶĞĚ�Ă�ƌĞƉĞĂƚĂďůĞ�ďĞĂŵ�ĐŽŶĚŝƟŽŶƐ�ƚŽ�ƵƐĞƌƐ͘�KƵƌ�ŝŶǀĞƐƟŐĂƟŽŶ�ĂůƐŽ�ŝŶĐůƵĚĞƐ�
ĐŽŶƐŝĚĞƌĂƟŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƉŚŽƚŽŶƐ�ŝŶ�ƚŚĞ�ďĞĂŵƐ͘

΀ϭ΁�>͘��ŝŽŶŝ͕�Z͘�:ĂĐƋŵŝŶ͕�D͘�^ƵŵŝŶŝ͕��͘�^ƚŽƵƚ͕�͞��DƵůƟƉƵƌƉŽƐĞ�&ĂƐƚ�EĞƵƚƌŽŶ��ĞĂŵ��ĂƉĂďŝůŝƚǇ�Ăƚ�ƚŚĞ�D�^hZ���&ĂĐŝůŝƚǇ͕͟ �ANIMMA 2015, Lis-
ďŽŶ�;ϮϬϭϱͿ
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S222 Monte Carlo simulations of the n_TOF lead spallation target with the Geant4 toolkit: a 
benchmark study 
>ĞƌĞŶĚĞŐƵŝͲDĂƌĐŽ�:͘�ϭ͕��ŽƌƚĞƐͲ'ŝƌĂůĚŽ�D�͘�ϭ͕�'ƵĞƌƌĞƌŽ��͘�ϭ͕�YƵĞƐĂĚĂ�:D͘�ϭ͕�>Ž�DĞŽ�^͘�Ϯ͕ϯ͕�DĂƐƐŝŵŝ��͘�ϯ͕ϰ͕�
�ĂƌďĂŐĂůůŽ�D͘�ϱ͕��ŽůŽŶŶĂ�E͘�ϱ͕�DĂŶĐƵƐŝ��͘�ϲ͕�DŝŶŐƌŽŶĞ�&͘ �ϯ͕�^ĂďĂƚĞͲ'ŝůĂƌƚĞ�D͘�ϭ͕ϳ͕�sĂŶŶŝŶŝ�'͘�ϯ͕ϰ͕�sůĂĐŚŽƵĚŝƐ�s͘ �
ϳ͕�ĂŶĚ�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�ϳ 
1 Universidad de Sevilla, Dep. of Atomic, Molecular and Nuclear Physics, Seville, Spain; 2 ENEA, Research Center 
͞�ǌŝŽ��ůĞŵĞŶƚĞů͕��ŽůŽŐŶĂ͕�/ƚĂůǇ͖�ϯ�/E&E͕�^ĞĐƟŽŶ�ŽĨ��ŽůŽŐŶĂ͕��ŽůŽŐŶĂ͕�/ƚĂůǇ͖�ϰ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĂ͕�WŚǇƐŝĐƐ�ĂŶĚ�
�ƐƚƌŽŶŽŵǇ��ĞƉ͕͘��ŽůŽŐŶĂ͕�/ƚĂůǇ͖�ϱ�/E&E͕�^ĞĐƟŽŶ�ŽĨ��Ăƌŝ͕��Ăƌŝ͕�/ƚĂůǇ͖�ϲ����Ͳ^ĂĐůĂǇ͕ ���E͕��DϮ^͕�^�ZD�͕�>d^�͕�'ŝĨͲ
ƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ͖�ϳ��ƵƌŽƉĞĂŶ�KƌŐĂŶŝǌĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;��ZEͿ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ

tĞ�ƉƌĞƐĞŶƚ�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ͕�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ƚŚĞ�'ĞĂŶƚϰ�ƚŽŽůŬŝƚ͕�ŽĨ�ƚŚĞ�ůĞĂĚ�ƚĂƌŐĞƚ�ŽĨ�ƚŚĞ�ŶͺdK&�ĨĂĐŝůŝƚǇ�Ăƚ���ZE͕�
ĨŽƌ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ďǇ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ϮϬ�'ĞsͬĐ�ƉƌŽƚŽŶƐ͘�dŚĞ�ŵĂŝŶ�ŐŽĂů�ǁĂƐ�ƚŚĞ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶƚƌĂͲŶƵĐůĞĂƌ�
ĐĂƐĐĂĚĞ�ŵŽĚĞůƐ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�ĐŽĚĞ�;�ŝŶĂƌǇ͕ ��ĞƌƟŶŝ�ĂŶĚ�/E�>нн�ĐĂƐĐĂĚĞ�ŵŽĚĞůƐͿ�ƵƐŝŶŐ͕�ĂƐ�ďĞŶĐŚŵĂƌŬ͕�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐ-
ƟĐƐ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�ĮƌƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�;��ZϭͿ͕�ĞƐƉĞĐŝĂůůǇ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ĂŶĚ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ͕�
ĂŶĚ�ƚŚĞ�ƟŵĞ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶƐ�ŽĨ�ĞƋƵĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�;ƚŚĞ�ƐŽͲĐĂůůĞĚ�͞ƌĞƐŽůƵƟŽŶ�ĨƵŶĐƟŽŶ͟Ϳ͘�dŚĞ�ƐĞĐŽŶĚ�ŐŽĂů�ǁĂƐ�ƚŚĞ�
ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�DŽŶƚĞ��ĂƌůŽ�ƚŽŽů�ƚŽ�ƉƌŽǀŝĚĞ�ƵƐĞĨƵů�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ďŽƚŚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƉůĂŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƵƉĐŽŵŝŶŐ�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐ�Ăƚ�ƚŚĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�;��ZϮͿ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ͘�dŚĞ�ŐĞŽŵĞƚƌǇ�ŵŽĚĞů�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ƋƵŝƚĞ�ƚŚŽƌŽƵŐŚůǇ͕ �ĨŽůůŽǁŝŶŐ�
the technical drawings as accurately as possible, since details of the geometry and materials of the surrounding structures 
;ƐƵĐŚ�ĂƐ�ĐŽŽůŝŶŐ�ĂŶĚ�ŵŽĚĞƌĂƚŽƌ�ĐŝƌĐƵŝƚƐ͕�ƚĂƌŐĞƚ�ǀĞƐƐĞů͕�ďĞŐŝŶŶŝŶŐ�ŽĨ�ďĞĂŵ�ůŝŶĞƐ�ĂŶĚ�ĐŽŶĐƌĞƚĞ�ǁĂůůƐͿ�ŚĂǀĞ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�
ŽŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ƌĞƐŽůƵƟŽŶ�ĨƵŶĐƟŽŶ�ƐĐŽƌĞĚ�Ăƚ�ďŽƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂƐ͕�ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�ĚĞůĂǇĞĚ�ƚŚĞƌŵĂů�
ŶĞƵƚƌŽŶƐ͘�KƵƌ�ĐĂůĐƵůĂƟŽŶƐ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ƐŚĂƉĞ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ŝƐ�ƌĞŵĂƌŬĂďůǇ�ǁĞůů�ƌĞƉƌŽĚƵĐĞĚ�ďǇ�Ăůů�ƐĞƚƐ�ŽĨ�ŵŽĚĞůƐ�
ƌĞĐŽŵŵĞŶĚĞĚ�ďǇ�ƚŚĞ�'ĞĂŶƚϰ�ĐŽůůĂďŽƌĂƟŽŶ�;ŬŶŽǁŶ�ĂƐ�͞ƌĞĨĞƌĞŶĐĞ�ƉŚǇƐŝĐƐ�ůŝƐƚƐ͟Ϳ͕�ĞƐƉĞĐŝĂůůǇ�ďĞůŽǁ�ϭϬ�DĞs͘ �dŚĞ�ĐŚŽŝĐĞ�ŽĨ�Ă�
ĐĞƌƚĂŝŶ�ŝŶƚƌĂͲŶƵĐůĞĂƌ�ĐĂƐĐĂĚĞ�ŵŽĚĞů�ƐŚŽǁĞĚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ŝŶƚĞŐƌĂů�ŇƵǆ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĂƐ�ǁĞůů�ĂƐ�ŽŶ�ƚŚĞ�
ƐŚĂƉĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĂďŽǀĞ�ϭϬ�DĞs�ŝŶ�ďŽƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂƐ͘��ŵŽŶŐ�ƚŚĞ�ƉŚǇƐŝĐƐ�ůŝƐƚƐ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ƚŚŝƐ�
ǁŽƌŬ͕�ƚŚŽƐĞ�ƵƐŝŶŐ�ƚŚĞ�/E�>нн�ĐĂƐĐĂĚĞ�ŵŽĚĞů�ŐĂǀĞ�ƚŚĞ�ďĞƐƚ�ŽǀĞƌĂůů�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ƐŚŽǁŝŶŐ�
ĚŝīĞƌĞŶĐĞƐ�ŶŽƚ�ůĂƌŐĞƌ�ƚŚĂŶ�ϮϬй͘

I223 White neutron source and nuclear data measurement platform at CSNS 
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�^E^�;�ŚŝŶĂ�^ƉĂůůĂƟŽŶ�EĞƵƚƌŽŶ�^ŽƵƌĐĞͿ�ŝƐ�Ă�ůĂƌŐĞ�ƐĐŝĞŶƟĮĐ�ĨĂĐŝůŝƚǇ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ͕�ĂŝŵŝŶŐ�ĨŽƌ�ŵƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ƌĞƐĞĂƌĐŚ͕�
ǁŚŝĐŚ�ǁŝůů�ďĞ�ĐŽŵƉůĞƚĞĚ�ŝŶ�ĞĂƌůǇ�ϮϬϭϴ͘�dĂŬŝŶŐ�ƚŚĞ�ŚŝŐŚ�ƉƌŽƚŽŶ�ƉŽǁĞƌ�ŽĨ�ϭϬϬ�Ŭt�Ăƚ�WŚĂƐĞͲ/�ĂŶĚ�ϱϬϬ�Ŭt�Ăƚ�WŚĂƐĞͲ//͕�ŝƚ�ŝƐ�ĂůƐŽ�
advantageous to add a white neutron beamline for nuclear data measurements in the facility. Study shows that the back-
ƐƚƌĞĂŵŝŶŐ�ŶĞƵƚƌŽŶƐ�Ăƚ�ƚŚĞ�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�ŚĂǀĞ�ƚŚĞ�ƚǇƉŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĂƐ�Ă�ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ͕�ǀĞƌǇ�ŝŶƚĞŶƐĞ�ŇƵǆ�ŽĨ�ϭϬΔϳ�
ŶͬĐŵΔϮͬƐ�Ăƚ�Ă�ŇŝŐŚƚ�ĚŝƐƚĂŶĐĞ�ŽĨ�ϱϬ�ŵ͕�ǀĞƌǇ�ǁŝĚĞ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ŽĨ�Ğǀ�ƚŽ�ϭϬϬ�DĞs͕�ŐŽŽĚ�ƟŵĞ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ϭ�ŶƐ�ƚŽ�ƚĞŶƐ�ŶƐ͘���
ƉƌŽũĞĐƚ�;�^E^��ĂĐŬͲŶͿ�ƚŽ�ƵƐĞ�ƚŚĞ�ďĂĐŬͲƐƚƌĞĂŵŝŶŐ�ŶĞƵƚƌŽŶƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂƐ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ĂŶĚ�ŐĞƚƐ�ƐƵƉ-
ƉŽƌƚĞĚ�ďǇ�Ă�ĐŽŶƐŽƌƟƵŵ�ŽĨ�ĮǀĞ�ŝŶƐƟƚƵƟŽŶƐ͘�dŚĞ��^E^��ĂĐŬͲŶ�ďĞĂŵůŝŶĞ�ŚĂƐ�ƚǁŽ�ĞŶĚƐƚĂƟŽŶƐ͕�Ăƚ�ϱϬ�ŵ�ĂŶĚ�ϴϬ�ŵ�ĨƌŽŵ�ƚŚĞ�ƚĂƌŐĞƚ͕�
ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ƟŵĞ�ƌĞƐŽůƵƟŽŶ�Ăƚ�ϴϬ�ŵ�ĐĂŶ�ƌĞĂĐŚ�Ă�ĨĞǁ�ƉĞƌ�ŵŝůůĞ�ŝŶ�ŵŽƐƚ�ĐĂƐĞƐ͕�ĂŶĚ�ƐƉĞĐŝĂů��^E^�ŽƉĞƌĂƟŽŶ�ŵŽĚĞƐ�ŚĂǀĞ�ďĞĞŶ�
ĚĞƐŝŐŶĞĚ�ƚŽ�ŽďƚĂŝŶ�Ă�ďĞƐƚ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ϭ͘ϱ�ƉĞƌ�ŵŝůůĞ�ĨŽƌ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘�^ŝǆ�ƐƉĞĐƚƌŽŵĞƚĞƌƐ�ŝŶĐůƵĚŝŶŐ�ŵƵůƟͲůĂǇĞƌ�ĮƐƐŝŽŶ�
ĐŚĂŵďĞƌ͕ ��Ă&Ϯ�ĂƌƌĂǇ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ͕�,W'Ğ�ĂƌƌĂǇ͕ �>ŝŐŚƚͲƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ƐƉĞĐƚƌŽŵĞƚĞƌ͕ �WƌŽŵƉƚͲĮƐƐŝŽŶ�ŶĞƵ-
ƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ŵĞĂƐƵƌĞŵĞŶƚ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ĂŶĚ�ƚŽƚĂů�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ŚĂǀĞ�ďĞĞŶ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�ǁŝůů�ďĞ�
ďƵŝůƚ͘��ŵŽŶŐ�ƚŚĞŵ͕�ĨŽƵƌ�ƐƉĞĐƚƌŽŵĞƚĞƌƐ�ǁŝůů�ďĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ůĂƚĞ�ϮϬϭϳ�ǁŚĞŶ�ƚŚĞ��^E^�ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ�ƌĞĐĞŝĐĞƐ�
ƚŚĞ�ĮƌƐƚ�ƉƌŽƚŽŶ�ďĞĂŵ͘
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R224 p+thin 9Be as a source of quasi-monoenergetic neutrons   
EŽǀĂŬ�:͕͘��Ğŵ�W͘ ͕�DĂũĞƌůĞ�D͕͘�DƌĂǌĞŬ�:͕͘�^ŝŵĞĐŬŽǀĂ��͕͘�^ƚĞĨĂŶŝŬ�D͕͘�zĂƐŝŶ��͘ 
EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ͕�ZĞǌ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ

dŚĞ�ĐǇĐůŽƚƌŽŶ�ĚƌŝǀĞŶ�ĨĂƐƚ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƉнƚŚŝŶ�9�Ğ�ƌĞĂĐƟŽŶ�ǁĂƐ�ƐƚƵĚŝĞĚ�ŝŶ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�
ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ�ŽĨ�ƚŚĞ�EW/�\Ğǎ͘�/ƐŽĐŚƌŽŶŽƵƐ�ĐǇĐůŽƚƌŽŶ�hͲϭϮϬD�ƉƌŽǀŝĚĞƐ�ƉƌŽƚŽŶƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ϮϬͲϯϴ�DĞs�ĂŶĚ�
ĐƵƌƌĞŶƚƐ�ƵƉ�ƚŽ�ϮϬ�ʅ�͘
dŚĞ�Ăŝŵ�ŝƐ�ƚŽ�ƌĞƉůĂĐĞ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ƉнƚŚŝŶ�>ŝ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ǁŝƚŚ�ƚŚĞ�ƉнƚŚŝŶ�9�Ğ͕�ĨŽƌ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�
dŚĞ�ƉнƚŚŝŶ�9�Ğ�ƉƌŽǀŝĚĞƐ�Ă�ƐŝŵŝůĂƌ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĂƐ�ƚŚĞ�ƉнƚŚŝŶ�>ŝ�ƐŽƵƌĐĞ͕�ďƵƚ�ǁŝƚŚ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�
ŶĞƵƚƌŽŶ�ŽƵƚƉƵƚ�ĚƵĞ�ƚŽ�ŚŝŐŚĞƌ�ŵĞůƟŶŐ�ƉŽŝŶƚ�ŽĨ��Ğ͘�
dŚĞƌĞ�ĂƌĞ�ŽŶůǇ�ĨĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�ƚŚŝŶ��Ğ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƉнƚŚŝŶ�
9�Ğ�ƐƉĞĐƚƌƵŵ�Ăƚ�ƚŚĞ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ĂƌŽƵŶĚ�ϯϬ�DĞs�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ͘�dŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞƚŚŽĚ�Ăƚ�ƚŚƌĞĞ�ĚŝƐƚĂŶĐĞƐ�ǁŝƚŚ�E��Ϯϭϯ�
ƐĐŝŶƟůůĂƚŽƌ�ĂŶĚ�ϭϬ�ďŝƚ�ĚŝŐŝƟǌĞƌ�ǁŝƚŚ�ϭ�',ǌ�ƐĂŵƉůŝŶŐ�ĨƌĞƋƵĞŶĐǇ�ǁĂƐ�ƵƐĞĚ͘
dŚĞ�ŵĞĂƐƵƌĞĚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ǁĂƐ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƉƌĞĚŝĐƟŽŶƐ�ďĂƐĞĚ�ŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ĚĂƚĂďĂƐĞƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ĨƌŽŵ�
ŽƵƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŐƌĞĞ�ǁŝƚŚ�ŽƚŚĞƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ŝŶĚŝĐĂƚĞ�ŽŶůǇ�ƚǁŽ�ƉĞĂŬƐ͕�ƐĞƉĂƌĂƚĞĚ�ďǇ�ƐŽŵĞ�ϮͲϯ�DĞs͕�ŝŶ�ƚŚĞ�ƉнƚŚŝŶ�
9�Ğ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ͘

R225 Proton and neutron test facilities at 1 GeV synchrocyclotron of PNPI for radiation 
resistance testing of avionic and space electronics 
Ivanov EM. 1, Shcherbakov OA. 1, Vorobyev AS. 1, Gagarski AM. 1, Anashin VS. 2, Artamonov SA. 1
ϭ��͘W͘ �<ŽŶƐƚĂŶƟŶŽǀ�WĞƚĞƌƐďƵƌŐ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ�ŽĨ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�͞<ƵƌĐŚĂƚŽǀ�/ŶƐƟƚƵƚĞ͕͟ �
'ĂƚĐŚŝŶĂ͕�ZƵƐƐŝĂ͖�Ϯ��ƌĂŶĐŚ�ŽĨ�:ŽŝŶƚ�^ƚŽĐŬ��ŽŵƉĂŶǇ�͞hŶŝƚĞĚ�ZŽĐŬĞƚ�ĂŶĚ�^ƉĂĐĞ��ŽƌƉŽƌĂƟŽŶ͟�Ͳ�͞/ŶƐƟƚƵƚĞ�ŽĨ�^ƉĂĐĞ�
�ĞǀŝĐĞ��ŶŐŝŶĞĞƌŝŶŐ͕͟ �DŽƐĐŽǁ͕�ZƵƐƐŝĂ

��ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ƚĞƐƚ�ĨĂĐŝůŝƟĞƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ϭ�'Ğs�ƐǇŶĐŚƌŽĐǇĐůŽƚƌŽŶ�^�ͲϭϬϬϬ�Ăƚ�ƚŚĞ�WEW/�ĂŶĚ�ƵƐĞĚ�ĨŽƌ�
ƌĂĚŝĂƟŽŶ� ƌĞƐŝƐƚĂŶĐĞ� ƚĞƐƟŶŐ�ŽĨ�ĞůĞĐƚƌŽŶŝĐ� ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�ƐǇƐƚĞŵƐ� ŝŶƚĞŶĚĞĚ� ĨŽƌ�ĂǀŝŽŶŝĐ�ĂŶĚ�ƐƉĂĐĞ� ƌĞƐĞĂƌĐŚ� ŝƐ�ƉƌĞƐĞŶƚĞĚ͘���
ƵŶŝƋƵĞ�ĐŽŶũƵŶĐƟŽŶ�ŽĨ�ƉƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ĞŶĂďůĞƐ�ƚŽ�ƉĞƌĨŽƌŵ�ĐŽŵƉůĞǆ�ƚĞƐƟŶŐ�ŽĨ�ƚŚĞ�ƐĞŵŝĐŽŶĚƵĐƚŽƌ�ĞůĞĐƚƌŽŶŝĐ�ĚĞǀŝĐĞƐ�
ǁŝƚŚŝŶ�Ă�ƐŝŶŐůĞ�ƚĞƐƟŶŐ�ĐǇĐůĞ͘�
�ƚ�ƉƌĞƐĞŶƚ͕�ƚǁŽ�ƉƌŽƚŽŶ�ďĞĂŵ�ůŝŶĞƐ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ƌĂĚŝĂƟŽŶ�ƌĞƐŝƐƚĂŶĐĞ�ƚĞƐƟŶŐ͘��dŚĞ�/^�̂ �ͲϭϬϬϬ�ƚĞƐƟŶŐ�ĨĂĐŝůŝƚǇ�ƉƌŽǀŝĚĞƐ�ƉƌŽƚŽŶ�ďĞĂŵ�
ǁŝƚŚ�ĮǆĞĚ�ĞŶĞƌŐǇ�ŽĨ�ϭϬϬϬ�DĞs͕�ǁŚŝůĞ�Ăƚ�ƚŚĞ�/^�KWͲϭϬϬϬ�ĨĂĐŝůŝƚǇ�ƚŚĞ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ŵŝŐŚƚ�ďĞ�ǀĂƌŝĞĚ�ĨƌŽŵ�ϭϬϬ�ƚŽ�ϭϬϬϬ�DĞs�ǁŝƚŚ�Ă�
ϭϬϬ�DĞs�ŝŶĐƌĞŵĞŶƚ�ďǇ�ŵĞĂŶƐ�ŽĨ�Ă�ƐĞƚ�ŽĨ�ĐŽƉƉĞƌ�ĚĞŐƌĂĚĞƌƐ͘���ŽƚŚ�ďĞĂŵ�ůŝŶĞƐ�ƉƌŽǀŝĚĞ�ǀĂƌŝĂďůĞ�ŝŶƚĞŶƐŝƚǇ�ĨƌŽŵ�ϭϬϱ to 108 p/cm2·s, 
EHDP�GLDPHWHU������PP�DQG�XQLIRUPLW\�EHWWHU�WKDQ������7KH�EHDP�OLQHV�DUH�HTXLSSHG�ZLWK�D�UHPRWHO\�FRQWUROOHG�
V\VWHP�LQWHQGHG�IRU�GHYLFH�XQGHU�WHVW�SRVLWLRQLQJ�DQG�KHDWLQJ�LQ�D���oͲϭϮϱoC temperature range.     
dŚĞ�ƚĞƐƟŶŐ�ĨĂĐŝůŝƚǇ�/^�EWͬ'E�/^�ǁŝƚŚ�Ă�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ƌĞƐĞŵďůŝŶŐ�ƚŚĂƚ�ŽĨ�ĐŽƐŵŝĐͲƌĂǇ�ŶĞƵƚƌŽŶƐ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŚŝŐŚͲĞŶĞƌ-
ŐǇ�ďĞĂŵ�ŽĨ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƐƉĞĐƚƌŽŵĞƚĞƌ�'E�/^͘���ďƌŽĂĚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�;ϭͲϭϬϬϬ�DĞsͿ�ƐƉĞĐƚƌƵŵ�ŽĨ�ƚŚĞ�ƐƉĂůůĂƟŽŶ�ŶĞƵ-
ƚƌŽŶ� ƐŽƵƌĐĞ�ƉƌŽǀŝĚŝŶŐ� ŶĞƵƚƌŽŶ�ŇƵǆ�ŽĨ� ϰͼϭϬϱ�n/cm2ÂV� LV� XVHG� IRU� DFFHOHUDWHG�6((�WHVWLQJ� RI� VHPLFRQGXFWRU� HOHFWURQLF�
FRPSRQHQWV��$�KLJK�TXDOLW\�FROOLPDWLRQ�RI� WKH�QHXWURQ�EHDP��������PP�RI�GLDPHWHU� LQ�FRQMXQFWLRQ�ZLWK�WKH�72)�
WHFKQLTXH�HQDEOHV�WR�FDUU\�RXW�SUHFLVH�DQG�UHOLDEOH�PRQLWRULQJ�RI�WKH�QHXWURQ�EHDP�ZKLFK�LV�FDUULHG�RXW�E\�PHDQV�RI�
D�¿VVLRQ�LRQL]DWLRQ�FKDPEHU��),&��DV�EHDP�PRQLWRU�DQG�D�SRVLWLRQ�VHQVLWLYH�PXOWLZLUH�SURSRUWLRQDO�FRXQWHU�DV�EHDP�
SUR¿OH�PHWHU�
dŽĚĂǇ͕ �Ă�ŶƵŵďĞƌ�ŽĨ�ZƵƐƐŝĂŶ�ƌĞƐĞĂƌĐŚ�ŽƌŐĂŶŝǌĂƟŽŶƐ�ƐƉĞĐŝĂůŝǌĞĚ�ŝŶ�ƌĂĚŝĂƟŽŶ�ƚĞƐƟŶŐ�ŽĨ�ƚŚĞ�ĞůĞĐƚƌŽŶŝĐƐ�ĐŽŶĚƵĐƚ�ƚŚĞŝƌ�ƌĞƐĞĂƌĐŚ�ŽŶ�
ƚŚĞ�^�ͲϭϬϬϬ�ďĞĂŵƐ�ƵŶĚĞƌ�ĚŝƌĞĐƚ�ĂŐƌĞĞŵĞŶƚƐ�ǁŝƚŚ�ƚŚĞ�WEW/�Žƌ�ǁŝƚŚ�ƚŚĞ��ƌĂŶĐŚ�ŽĨ�:^��͞hŶŝƚĞĚ�ZŽĐŬĞƚ�ĂŶĚ�^ƉĂĐĞ��ŽƌƉŽƌĂƟŽŶ͟�
Ͳ�͞/ŶƐƟƚƵƚĞ�ŽĨ�^ƉĂĐĞ��ĞǀŝĐĞ��ŶŐŝŶĞĞƌŝŶŐ͟�;DŽƐĐŽǁͿ͕�Ă�,ĞĂĚ�KƌŐĂŶŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ZK^�K^DK^�/ŶƚĞƌĂŐĞŶĐǇ�dĞƐƟŶŐ��ĞŶƚĞƌ͘ �����
ĐŽŶǀĞŶŝĞŶƚ�ůŽĐĂƟŽŶ�ŽĨ�ƚŚĞ�WEW/�ĐůŽƐĞ�ƚŽ�^ƚ͘�WĞƚĞƌƐďƵƌŐ�ǁŝƚŚ�ŝƚƐ�ŚŝŐŚůǇ�ĚĞǀĞůŽƉĞĚ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ƐǇƐƚĞŵ�ŵĂŬĞƐ�ŝƚ�ǀĞƌǇ�ĂƩƌĂĐƟǀĞ�
ĨŽƌ�ƉŽƚĞŶƟĂů�ƵƐĞƌƐ�ďŽƚŚ�ĨƌŽŵ�ZƵƐƐŝĂ�ĂŶĚ�ĂďƌŽĂĚ͘������
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R226 Cross section measurement of residues produced in proton- and deuteron-induced 
spallation reactions on 93Zr at 100 MeV/u using the inverse kinematics method
<ĂǁĂƐĞ�^͘�ϭ͕�tĂƚĂŶĂďĞ�z͘ �ϭ͕�EĂŬĂŶŽ�<͘�ϭ͕�<ŝŶ�d͘ �ϭ͕��ƌĂŬŝ�^͘�ϭ͕�tĂŶŐ�,͘�Ϯ͕�KƚƐƵ�,͘�Ϯ͕�^ĂŬƵƌĂŝ�,͘�Ϯ͕�dŽŐĂŶŽ�z͘ �ϯ͕�
dĂŬĞƵĐŚŝ�^͘�ϯ͕�EĂŬĂŵƵƌĂ�d͘ �ϯ͕�DĂĞĚĂ�z͘ �ϰ͕�ĨŽƌ�ƚŚĞ�/ŵW��dͲZ/�&��ŽůůĂďŽƌĂƟŽŶ 
1 Faculty of Engineering Sciences, Kyushu University, Kasuga, Japan; 2 RIKEN Nishina Center, Wako, Japan; 3 
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ͖�ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�
of Miyazaki, Miyazaki, Japan

dŚĞ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;>>&WƐͿ�ǁŚŝĐŚ�ĂƌĞ�ƉƌŽĚƵĐĞĚ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ŚĂǀĞ�ďĞĞŶ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ŝƐƐƵĞ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĚŝĨ-
ĮĐƵůƚǇ�ŽĨ�ĚŝƐƉŽƐĂů�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ƌĞŵĂƌŬĂďůǇ�ůŽŶŐ�ůŝĨĞƟŵĞƐ͘�dŚĞƌĞĨŽƌĞ�ƐŽŵĞ�ƐŽƌƚ�ŽĨ�ƚƌĞĂƚŵĞŶƚ�ŵĞƚŚŽĚ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�ƚŚĞ�>>&WƐ�ŝŶƚŽ�
ƐŚŽƌƚͲůŝǀĞĚ�ĂŶĚͬŽƌ�ůŽǁͲƚŽǆŝĐ�ŵĂƚĞƌŝĂůƐ�ŝƐ�ƐƚƌŽŶŐůǇ�ĚĞƐŝƌĞĚ�ĂŶĚ�ƚŚĞ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƚĞĐŚŶŽůŽŐǇ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ŽŶĞ�ŽĨ�ƚŚĞ�
ƉƌŽŵŝƐŝŶŐ�ĐĂŶĚŝĚĂƚĞƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ŽĨ�>>&WƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĂŶ�ŽƉƟŵƵŵ�ƉĂƚŚǁĂǇ�ŽĨ�ƚŚĞ�ƚƌĂŶƐŵƵƚĂ-
ƟŽŶ�ƉƌŽĐĞƐƐ�ĂƌĞ�ƋƵŝƚĞ�ƐĐĂƌĐĞ�Ăƚ�ƚŚŝƐ�ŵŽŵĞŶƚ͘�KŶĞ�ŽĨ�ƚŚĞ�ƌĞĂƐŽŶƐ�ŝƐ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ĐŽŶƐŝĚĞƌĂďůĞ�ĚŝĸĐƵůƚǇ�ŝŶ�ďŽƚŚ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�
ĂŶĚ�ŚĂŶĚůŝŶŐ�ŽĨ�>>&W�ƚĂƌŐĞƚƐ�ǁŚŝĐŚ�ĂƌĞ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�ĐŽŶǀĞŶƟŽŶĂů�ŵĞĂƐƵƌĞŵĞŶƚ�ŝŶ�ŶŽƌŵĂů�ŬŝŶĞŵĂƟĐƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�
method.
/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ĞŵƉůŽǇĞĚ�ƚŚĞ�ŝŶǀĞƌƐĞͲŬŝŶĞŵĂƟĐƐ�ŵĞƚŚŽĚ͕�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ŶƵĐůŝĚĞ�ƚŽ�ďĞ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ƚŚĞ�ƉƌŽďĞ�ĂƌĞ�ƚŚĞ�ƉƌŽũĞĐ-
ƟůĞ�ĂŶĚ�ƚŚĞ�ƚĂƌŐĞƚ͕�ƌĞƐƉĞĐƟǀĞůǇ͕ �ĂŶĚ�ŚĞŶĐĞ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ŶĞĞĚ�ƚŽ�ŚĂŶĚůĞ�ƚŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ƚĂƌŐĞƚƐ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚŝƐ�ŵĞƚŚŽĚ�ŚĂƐ�Ă�
ĐƌƵĐŝĂů�ĂĚǀĂŶƚĂŐĞ�ƚŚĂƚ�ŽŶĞ�ĐĂŶ�ŵĞĂƐƵƌĞ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ǇŝĞůĚ�ŽǀĞƌ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŝƐŽƚŽƉĞƐ�ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ƚŚĞŝƌ�ůŝĨĞƟŵĞƐ͘
tĞ�ƉĞƌĨŽƌŵĞĚ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŝƐŽƚŽƉŝĐ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽŶ�93Zr, which is an LLFP nuclide with 
ƚŚĞ�ŚĂůĨͲůŝĨĞ�ŽĨ�ϭ͘ϱϯ�DǇĞĂƌ͕ �ƚŚƌŽƵŐŚ�ƚŚĞ�ƉƌŽƚŽŶͲ�ĂŶĚ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ�Ăƚ�Z/<�E�Z/��ĞĂŵ�&ĂĐƚŽƌǇ�;Z/�&Ϳ͘���
beam including 93�ƌ�Ăƚ�ϭϬϬ�DĞsͬƵ�ǁĂƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ŝŶͲŇŝŐŚƚ�ĮƐƐŝŽŶ�ŽĨ�Ă�238h�ďĞĂŵ�Ăƚ�ϯϰϱ�DĞsͬƵ�ĂŶĚ�ƐĞƉĂƌĂƚĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�
�ŝŐZ/W^�ŝŶͲŇŝŐŚƚ�ƐĞƉĂƌĂƚŽƌ͘ �dŚĞŶ�ƚŚĞ�ďĞĂŵ�ďŽŵďĂƌĚĞĚ��,2, CD2, and pure C targets and the fragments produced through the 
ƐƉĂůůĂƟŽŶ� ƌĞĂĐƟŽŶ�ǁĞƌĞ� ŝĚĞŶƟĮĞĚ�ĞǀĞŶƚͲďǇͲĞǀĞŶƚ�ďǇ�ƵƐŝŶŐ� ƚŚĞ��ĞƌŽ�ĞŐƌĞĞ� ƐƉĞĐƚƌŽŵĞƚĞƌ͘ � dŚĞ�ŽďƚĂŝŶĞĚ� ĐƌŽƐƐ� ƐĞĐƟŽŶƐ� ĐŽƌ-
responding to proton, deuteron, and 12��ŝŶũĞĐƟŽŶ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƐŽŵĞ�ĚǇŶĂŵŝĐĂů�ĂŶĚ�ƐƚĂƟƐƟĐĂů�
ĚĞĐĂǇ�ŵŽĚĞůƐ͘�dŚĞ�ĚĞƚĂŝů�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘

dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ĨƵŶĚĞĚ�ŝŶ�ƉĂƌƚ�ďǇ�/ŵW��d�WƌŽŐƌĂŵ�ŽĨ��ŽƵŶĐŝů�ĨŽƌ�^ĐŝĞŶĐĞ͕�dĞĐŚŶŽůŽŐǇ�ĂŶĚ�/ŶŶŽǀĂƟŽŶ�;�ĂďŝŶĞƚ�KĸĐĞ͕�'ŽǀĞƌŶ-
ment of Japan)

 

I227 New approaches to provide feedback from nuclear and covariance data adjustment for 
effective improvement of evaluated nuclear data files 
WĂůŵŝŽƫ�'͘�ϭ͕�^ĂůǀĂƚŽƌĞƐ�D͘�ϭ͕�,ƵƌƐŝŶ�D͘�Ϯ͕�<ŽĚĞůŝ�/͘�ϯ͕�WĞƌƌĞƚ�'͘�Ϯ
ϭ�/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �/ĚĂŚŽ�&ĂůůƐ͕�h^�͖�Ϯ�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�tƺƌĞŶůŝŶŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ͖�ϯ�:ŽǎĞĨ�^ƚĞĨĂŶ�
/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ

��ĐƌŝƟĐĂů�ĞǆĂŵŝŶĂƟŽŶ�ŽĨ�ĚĂƚĂ�ĂĚũƵƐƚŵĞŶƚƐ�ŵĞƚŚŽĚƐ�ŝƐ�ƵŶĚĞƌǁĂǇ�ƐŝŶĐĞ�ƐĞǀĞƌĂů�ǇĞĂƌƐ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƐƵĐĐĞƐƐŝǀĞ�K���ͲE���tW���
subgroups. Subgroup 33 has succeeded in providing a deeper understanding of nuclear data and associated covariance adjust-
ŵĞŶƚ�ŵĞƚŚŽĚƐ͕�ƚŚĞ�ƌŽůĞ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�ŽĨ�ƚŚĞŝƌ�ĂƉƉůŝĐĂƟŽŶ͘�dŚĞ�ŶĞǁ�tW���ƐƵďŐƌŽƵƉ�ϯϵ�ŝƐ�ŝŶƚĞŶĚĞĚ�ƚŽ�
ƉƌŽǀŝĚĞ�ĐƌŝƚĞƌŝĂ�ĂŶĚ�ƉƌĂĐƟĐĂů�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ƵƐĞ�ĞīĞĐƟǀĞůǇ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐĞƐ�ĂŶĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂĚũƵƐƚŵĞŶƚƐ�ĨŽƌ�
ĨĞĞĚďĂĐŬ�ƚŽ�ĞǀĂůƵĂƚŽƌƐ�ĂŶĚ�ĚŝīĞƌĞŶƟĂů�ŵĞĂƐƵƌĞŵĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂůŝƐƚƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ǁŝƚŚŽƵƚ�ĂŵďŝŐƵŝƟĞƐ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�
ŽĨ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ĂŶĚ�ĐŽƌƌĞůĂƟŽŶƐ�ƚŽ�ďĞ�ƵƐĞĚ�ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ͘
�Ŷ�ĂƉƉƌŽĂĐŚ�ŚĂƐ�ďĞĞŶ�ĞŶǀŝƐĂŐĞĚ�ƚŚĂƚ�ĞǆƉĂŶĚƐ�ĂƐ�ŵƵĐŚ�ĂƐ�ƉŽƐƐŝďůĞ�ƚŚĞ�ƵƐĞ�ŝŶ�ƚŚĞ�ĂĚũƵƐƚŵĞŶƚ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�ƐĞůĞĐƚĞĚ�ŝŶƚĞŐƌĂů�
ĞǆƉĞƌŝŵĞŶƚƐ�ƚŚĂƚ�ƉƌŽǀŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�͞ĞůĞŵĞŶƚĂƌǇ͟�ƉŚĞŶŽŵĞŶĂ͕�ŽŶ�ƐĞƉĂƌĂƚĞĚ�ŝŶĚŝǀŝĚƵĂů�ƉŚǇƐŝĐƐ�ĞīĞĐƚƐ�ƌĞůĂƚĞĚ�ƚŽ�ƐƉĞĐŝĮĐ�
ŝƐŽƚŽƉĞƐ�Žƌ�ŽŶ�ƐƉĞĐŝĮĐ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ͘�/Ŷ�ƉƌĂĐƟĐĞ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŽŵƉůĞŵĞŶƚ�ƚŚĞ�͞ĐůĂƐƐŝĐĂů͟�ƐĞƚ�ŽĨ�ŝŶƚĞŐƌĂů�
ĞǆƉĞƌŝŵĞŶƚƐ� ;ĐƌŝƟĐĂůŝƚǇ͕ � ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕� ƌĞĂĐƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐͿ�ƵƐĞĚ�Ğ͘Ő͘� ŝŶ�^ƵďŐƌŽƵƉ�ϯϯ� ŝŶ� ƚŚĞ� ĨĂƐƚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͕�ŶĞǁ�ŵŽƌĞ�
ĨŽĐƵƐĞĚ�ĞǆƉĞƌŝŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ɴĞī�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŚĂƚ�ĚĞƚĂŝůĞĚ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐŝƐ�ŚĂǀĞ�ƐŚŽǁŶ�ƚŽ�ƉƌŽǀŝĚĞ͕�
ďĞƐŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ƉĂƌĂŵĞƚĞƌƐ͕�ŶĞǁ�ƐĞůĞĐƟǀĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�Ğ͘Ő͘�ƚŚĞ�hͲϮϯϴ�ŝŶĞůĂƐƟĐ͕�ĞůĂƐƟĐ͕�ĮƐƐŝŽŶ�ĂŶĚ�
ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌƵŵ�ĚĂƚĂ͕�ǁŚŝůĞ�ĞƉŝƚŚĞƌŵĂů�ŚŝŐŚ�ĂĐĐƵƌĂĐǇ�ƵŶĚĞƌͲŵŽĚĞƌĂƚĞĚ�>tZ�ĞǆƉĞƌŝŵĞŶƚƐ�;Ŭь͕�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ǀŽŝĚ�
ƌĞĂĐƟǀŝƚǇ�ĞīĞĐƚƐͿ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ƚŚĞ�ƉĂƐƚ�ŝŶ�ƚŚĞ�WZKd�h^�ĨĂĐŝůŝƚǇ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ĞŶŚĂŶĐĞ�ƚŚĞ�ŽƚŚĞƌǁŝƐĞ�ƐĐĂƌĐĞ�ƐĞŶƐŝƟǀŝƚǇ�ƚŽ�
ƚŚĞ�ĂĐƟŶŝĚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ч�ϭ�ŬĞs͘ �DŽƌĞŽǀĞƌ͕ �ƚŚĞ��^W/^Ͳϴϴ�ĞǆƉĞƌŝŵĞŶƚ�ƉƌŽǀŝĚĞƐ�ƐƉĞĐŝĮĐ�ĨĞĞĚďĂĐŬƐ�ŽŶ�ŝƌŽŶ�
ƐĐĂƩĞƌŝŶŐ�;ĞůĂƐƟĐ�ĂŶĚ�ŝŶĞůĂƐƟĐͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ĂŶĚ�ƚŚĞ�D�EdZ��ŝƌƌĂĚŝĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂƌĞ�ƐĞŶƐŝƟǀĞ�ƚŽ�ĂĐƟŶŝĚĞƐ�ĂŶĚ�ĮƐƐŝŽŶ�
ƉƌŽĚƵĐƚƐ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ĨƌŽŵ�ĨĞǁ�ŚƵŶĚƌĞĚ�Ğs�ƚŽ�ϭ�Ğs͘
dŚĞ�ĨƵůů�ƉĂƉĞƌ�ǁŝůů�ƐŚŽǁ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞƐĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƌŽďƵƐƚŶĞƐƐ�ŽĨ�ƚŚĞ�ĂĚũƵƐƚŵĞŶƚ�ĂŶĚ�ƚŚĞŝƌ�ĂĚĚĞĚ�ǀĂůƵĞ�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽǀŝĚĞ�ĐƌĞĚŝďůĞ�ŝŶĚŝĐĂƟŽŶƐ�ŽŶ�ŵĂũŽƌ�ĂĐƟŶŝĚĞƐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŶŽŵŝŶĂů�ǀĂůƵĞƐ͕�ƚŚĞŝƌ�ĞŶĞƌŐǇ�
ďĞŚĂǀŝŽƌ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŚĂƚ�ĐŽƵůĚ�ďĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ŵŽƐƚ�ĂĚǀĂŶĐĞĚ�ŶĞǁ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͘
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R228 Impact of uncertainties in the uranium 235 cross section resonance structure on 
characteristics measured in the BFS-79 critical assemblies 
Andrianova O., Lomakov G., Manturov G.Nuclear  
ZĞĂĐƚŽƌ�ĂŶĚ�&ƵĞů��ǇĐůĞ͕�:ŽŝŶƚ�^ƚŽĐŬ��ŽŵƉĂŶǇ�͞^ƚĂƚĞ�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ͟�Ͳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�
WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�ŶĂŵĞĚ�ĂŌĞƌ��͘�/͘�>ĞǇƉƵŶƐŬǇ͟�<ĂůƵŐĂ�ƌĞŐŝŽŶ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

dŚĞ�ƌĞƉŽƌƚ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ĂŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌŵ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�/�^��W�,ĂŶĚďŽŽŬ�;,�hͲD�dͲ
/Ed�ZͲϬϬϱͿ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�ƚŚĞ�^^��Z&�ʹ�/WW��ŝŶ�ĐŽŽƉĞƌĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;/E>͕�h^�Ϳ�ĂƉƉůŝĐĂďůĞ�ƚŽ�ƚŚĞ�
ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ƚĂƐŬƐ�ƌĞůĂƚĞĚ�ƚŽ�ƐĂĨĞ�ƐƚŽƌĂŐĞ�ŽĨ�ǀŝƚƌŝĮĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ͘��ǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ƚŚĞ��&^�
ĐƌŝƟĐĂů�ĂƐƐĞŵďůŝĞƐ�ŵĂŬĞ�ŝƚ�ƉŽƐƐŝďůĞ�ƚŽ�ƉĞƌĨŽƌŵ�Ă�ůĂƌŐĞ�ƐĞƌŝĞƐ�ŽĨ�ƐƚƵĚŝĞƐ�ŶĞĞĚĞĚ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ƌĞĮŶĞŵĞŶƚ͕�ŝŶĐůƵĚŝŶŐ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ�ŽĨ�ƌĞĂĐƟǀŝƚǇ�ĞīĞĐƚƐ�ǁŚŝĐŚ�ĂůůŽǁ�ƚĞƐƟŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ͘�dŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ƌĂƚŚĞƌ�
ƐĞŶƐŝƟǀĞ�ƚŽ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ƉĞĐƵůŝĂƌŝƟĞƐ�ĂŶĚ�ŵĂǇ�ƐƵƉƉůĞŵĞŶƚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĨƵŶĐƟŽŶƐ͘�dŚĞ�
ƌĞƐƵůƚƐ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ƌĞĂĐƟǀŝƚǇ�ĞīĞĐƚƐ�ŚĂǀĞ�ďĞĞŶ�ĂĐƟǀĞůǇ�ƵƐĞĚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ĨŽƌ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�
ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ŝƐŽƚŽƉĞƐ͘
dŚĞ�ƌĞƉŽƌƚ�ĂŶĂůǇǌĞƐ�ĂŶ�ŝŵƉĂĐƚ�ŽĨ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�Ϯϯϱh�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĂŶĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚŝŶ�ƚŚĞ�ĨĂƐƚͲŝŶƚĞƌŵĞĚŝĂƚĞ�
ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞ��&^Ͳϳϵ�ĐƌŝƟĐĂů�ĂƐƐĞŵďůŝĞƐ͘�dŚĞ�ĂƵƚŚŽƌƐ�ƉƌŽǀŝĚĞ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ĐƵƌƌĞŶƚ�ǁŽƌŬƐ�
ĂŝŵĞĚ�Ăƚ�ƌĞĮŶŝŶŐ�Ϯϯϱh�ŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞǀŝƐŝŽŶ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ĞīĞĐƚƐ�ǁŝƚŚŝŶ�
ƚŚĞ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŽĨ�ϱϬϬͲϮϱϬϬ�Ğs͘
dŚĞ�ĐĂůĐƵůĂƟŽŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ��&^�ĂƐƐĞŵďůŝĞƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�D�EW�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�ĂŶĚ�ƌĞĐĞŶƚ�ǀĞƌƐŝŽŶƐ�ŽĨ�ƚŚĞ�ĞǀĂůƵ-
ĂƚĞĚ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�;ZK^&KE�͕��E�&ͬ�Ͳϳ͘ϭ͕�:�&&Ͳϯ͘Ϯ͕�:�E�>Ͳϰ͘Ϭ͕�d�E�>ͲϮϬϭϰͿ͘�dŚĞ�ĐĂůĐƵůĂƚĞĚ�ďĞŶĐŚŵĂƌŬ�ŵŽĚĞůƐ�ŽĨ�
�&^Ͳϳϵ�ĂƐƐĞŵďůŝĞƐ�ĨƌŽŵ�ƚŚĞ�/�^��W�,ĂŶĚďŽŽŬ�ŚĂǀĞ�ďĞĞŶ�ƐƵƉƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŵĞĂƐƵƌĞĚ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ĂŶĚ�
ƌĞĂĐƟǀŝƚǇ�ŝŶƚƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ĞŶƌŝĐŚĞĚ�ƵƌĂŶŝƵŵ�ƐĂŵƉůĞƐ�ŽĨ�ǀĂƌŝŽƵƐ�ƐŝǌĞƐ�ŝŶƚŽ�ƚŚĞ��&^Ͳϳϵ�ĐĞŶƚƌĂů�ĂƌĞĂ͘��ĂƐĞĚ�ŽŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�
ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�Ϯϯϱh�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ǁŝƚŚŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ϱϬϬͲϮϱϬϬ�Ğs͕�ŝƚ�ďĞĐĂŵĞ�ƉŽƐƐŝďůĞ�ƚŽ�ũƵƐƟĨǇ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŝŶ�ƌĞĂĐƟǀŝƚǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘
dŚƵƐ͕�ŝƚ�ŝƐ�ƐŚŽǁŶ�ƚŚĂƚ�ĚĞƐƉŝƚĞ�ƚŚĞ�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ŝŶ�ƐŽ�ĨĂƌ�ĂƐ�ŝƚ�ƌĞůĂƚĞƐ�ƚŽ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ƌĞĮŶĞ-
ŵĞŶƚ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ƌĞĂĐƟǀŝƚǇ�ŵĞĂƐƵƌĞŵĞŶƚ�ŵĂŬĞ�ŝƚ�ƉŽƐƐŝďůĞ�ƚŽ�ŵŽƌĞ�ƐƵďƚůǇ�ƌĞŇĞĐƚ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�ƉĞĐƵůŝĂƌŝƟĞƐ�
ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŵĞƚŚŽĚ͘

R229 Determining the nuclear data uncertainty on MONK10 and WIMS10 criticality 
calculations 
tĂƌĞ�d�͕͘��ŽďƐŽŶ�'W͘ ͕�,ĂŶůŽŶ��͕͘�,ŝůĞƐ�ZW͘ �͕�DĂƐŽŶ�ZD͕͘�WĞƌƌǇ�ZW͘  
Reactor Services, Amec Foster Wheeler, Dorchester, UK

dŚĞ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�Ă�ƐǇƐƚĞŵ�ĐŽŶƚĂŝŶŝŶŐ�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂů�ƌĞƋƵŝƌĞƐ�Ă�ĚĞŵŽŶƐƚƌĂƟŽŶ�ƚŚĂƚ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ŶĞƵƚƌŽŶ�
ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌ͕ �ŬͲĞīĞĐƟǀĞ͕�ŝƐ�ƐƵĸĐŝĞŶƚůǇ�ůŽǁ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ƌŝƐŬ�ŽĨ�ĐƌŝƟĐĂůŝƚǇ�ƵŶĚĞƌ�ŶŽƌŵĂů�ĂŶĚ�ĂĐĐŝĚĞŶƚ�ĐŽŶĚŝƟŽŶƐ�ŝƐ�
ƚŽůĞƌĂďůĞ͘�dŚĞ�ƌĞƋƵŝƌĞĚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ŬͲĞīĞĐƟǀĞ�ĂŶĚ�ƵŶŝƚǇ�ĚĞƉĞŶĚƐ�ƵƉŽŶ�ƚŚĞ�ĂĐĐĞƉƚĞĚ�ƐƵďͲĐƌŝƟĐĂů�ůŝŵŝƚ�ĂŶĚ�ĂůůŽǁĂŶĐĞƐ�
ĨŽƌ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ǀĂůƵĞ�ŽĨ�ŬͲĞīĞĐƟǀĞ͘�dŚŝƐ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂƌŝƐĞƐ�ĨƌŽŵ�Ă�ŶƵŵďĞƌ�ŽĨ�ƐŽƵƌĐĞƐ͕�ŝŶĐůƵĚŝŶŐ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƚŽůĞƌĂŶĐĞƐ�ŽŶ�ŝŶƉƵƚ�ĚĂƚĂ͕�ŵŽĚĞůůŝŶŐ�ĂƉƉƌŽǆŝŵĂƟŽŶƐͬĞƌƌŽƌƐ�ĂŶĚ͕�ĨŽƌ�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶ͕�
ƐƚŽĐŚĂƐƟĐ�ƵŶĐĞƌƚĂŝŶƚǇ͘

dŚĞ��E^t�Z^�^ŽŌǁĂƌĞ�^ĞƌǀŝĐĞ�ŝƐ�ĚĞǀĞůŽƉŝŶŐ�Ă�ŶƵŵďĞƌ�ŽĨ�ƚĞĐŚŶŝƋƵĞƐ�ƚŽ�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚ�ĂŶĚ�ƋƵĂŶƟĨǇ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽŶ�ƚŚĞ�
ĐĂůĐƵůĂƚĞĚ�ǀĂůƵĞƐ�ŽĨ�ŬͲĞīĞĐƟǀĞ͘�&Žƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĚƵĞ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�Ă�ƐĞƚ�ŽĨ�ĂƉƉůŝĐĂƟŽŶ�ůŝďƌĂƌŝĞƐ�ŚĂǀĞ�ďĞĞŶ�
ŐĞŶĞƌĂƚĞĚ�ĨŽƌ�ƵƐĞ�ǁŝƚŚ�ƚŚĞ�DKE<ϭϬ�ƐƚŽĐŚĂƐƟĐ�ĐƌŝƟĐĂůŝƚǇ�ĂŶĚ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ĐŽĚĞ�ĂŶĚ�ƚŚĞ�t/D^ϭϬ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ƌĞĂĐƚŽƌ�ƉŚǇƐ-
ŝĐƐ�ĐŽĚĞ͘�dŚŝƐ�ƉĂƉĞƌ�ŽǀĞƌǀŝĞǁƐ�ƚŚĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ďǇ�>ĂƟŶ�,ǇƉĞƌĐƵďĞ�^ĂŵƉůŝŶŐ�ŽĨ�:�&&ϯ͘ϭ͘Ϯ�ĞǀĂůƵ-
ĂƚĞĚ�ĚĂƚĂ�ďĂƐĞĚ�ƵƉŽŶ�Ă�ĐŽǀĂƌŝĂŶĐĞ�ůŝďƌĂƌǇ�ĐŽŶƐƚƌƵĐƚĞĚ�ĨƌŽŵ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ƚĂŬĞŶ�ĨƌŽŵ�:�&&͕ ��E�&ͬ�͕�:�E�>�ĂŶĚ�d�E�>�ĞǀĂůƵ-
ĂƟŽŶƐ͘��ƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�DKE<ϭϬ�ĂŶĚ�t/D^ϭϬ�ƵƐŝŶŐ�ƚŚĞƐĞ�ƐĂŵƉůĞĚ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�Ă�ŶƵŵďĞƌ�ŽĨ�
ďĞŶĐŚŵĂƌŬ�ŵŽĚĞůƐ�ŽĨ�ĮƐƐŝůĞ�ƐǇƐƚĞŵƐ͘�ZĞƐƵůƚƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ǁŚŝĐŚ�ƐŚŽǁ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽŶ�ŬͲĞīĞĐƟǀĞ�ĨŽƌ�ƚŚĞƐĞ�ƐǇƐƚĞŵƐ�ĂƌŝƐŝŶŐ�
from the uncertainty on the input nuclear data.
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R230 Validation of tungsten cross sections in the neutron energy region up to 100 kev
WŝŐŶŝ��Dd͘ �ϭ͕���ĞƌŽǀŶŝŬ��'͘�Ϯ͕�>ĞĂů�>�͘�ϯ͕�dƌŬŽǀ���͘ϰ
ϭ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �h^�͖�Ϯ���Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕�
�ĞůŐŝƵŵ͖�ϯ�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ�;/Z^EͿ�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞ͖�ϰ�/����
EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

&ŽůůŽǁŝŶŐ�ƚŚĞ�ƐĞƌŝĞƐ�ŽĨ�ƌĞĐĞŶƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶƐ�ŽŶ�ƚƵŶŐƐƚĞŶ�ŝƐŽƚŽƉĞƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�WŝŐŶŝ�ĂŶĚ�>ĞĂů΀ϭ΁΀Ϯ΁΀ϯ΁�Ăƚ�KĂŬ�ZŝĚŐĞ�
EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;KZE>Ϳ͕�ƚŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�ƚŽ�ƉƌĞƐĞŶƚ�ƚŚĞ�ǀĂůŝĚĂƟŽŶ�ǁŽƌŬ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ƚĞƐƚ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ƚŚĞ�
ĐĂůĐƵůĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ďĂƐĞĚ�ŽŶ�>ĞĂĚ�^ůŽǁŝŶŐͲ�ŽǁŶ�;>^�Ϳ�ďĞŶĐŚŵĂƌŬƐ΀ϰ΁͘
WĞƌĨŽƌŵĞĚ�ǁŝƚŚ� ƐƵƉƉŽƌƚ� ĨƌŽŵ� ƚŚĞ� h^� EƵĐůĞĂƌ��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ�WƌŽŐƌĂŵ�;E�^WͿ� ŝŶ� ĂŶ� ĞĨĨŽƌƚ� ƚŽ� ƉƌŽǀŝĚĞ� ŝŵƉƌŽǀĞĚ�ƚƵŶŐƐƚĞŶ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĨŽƌ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ĂŶĂůǇƐĞƐ͕�KZE>�ĐŽŵƉůĞƚĞĚ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌ�ĞǀĂůƵĂƟŽŶ��ŽĨ�� ĨŽƵƌ��
ƚƵŶŐƐƚĞŶ�� ŝƐŽƚŽƉĞƐ�� ŝŶ���ƵŐƵƐƚ��ϮϬϭϰ͘����dŚĞ� 182͕183͕184͕186�t�ƌĞƐŽŶĂŶĐĞ�ĞǀĂůƵĂƟŽŶƐ�ǁĞƌĞ�ƐƵďŵŝƩĞĚ�ĂƐ��E�&ͲĐŽŵƉĂƟďůĞ�ĮůĞ�ƚŽ�ďĞ�
ƉĂƌƚ�ŽĨ� ƚŚĞ�ŶĞǆƚ�ƌĞůĞĂƐĞ�ŽĨ�ƚŚĞ��E�&ͬ��ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ͘
/Ŷ�ǀŝĞǁ�ŽĨ�ƚŚĞ� ŝŶƚĞƌĞƐƚ�ŝŶ�ƚƵŶŐƐƚĞŶ�ŵĞƚĂů�ĨŽƌ�ƐĞǀĞƌĂů�ĚŝƐƟŶĐƚ�ƚǇƉĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ�ĂŶĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵĂŝŶƚĂŝŶ�ĂŶĚ�ŐƵĂƌĂŶ-
ƚĞĞ�ƚŚĞ�ĐŽŶƐŽůŝĚĂƚĞĚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ƚŚĞ��E�&ͬ��ůŝďƌĂƌǇ�ŝŶ�ŶƵĐůĞĂƌ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ͕�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�
ĐƌŽƐƐ� ƐĞĐƟŽŶƐ� ŶĞĞĚƐ� ƚŽ� ďĞ� ƚĞƐƚĞĚ͘�� /Ŷ� ƚŚĞ� ĐƵƌƌĞŶƚ� �E�&ͬ�Ͳs//͘ϭ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ΀ϱ΁͕�ƚŚĞ�ƚƵŶŐƐƚĞŶ�ŝƐŽƚŽƉĞ�ĞǀĂůƵĂƟŽŶƐ�ǁĞƌĞ�
ƉĞƌĨŽƌŵĞĚ�ĂŶĚ�ƚĞƐƚĞĚ�ďǇ�dƌŬŽǀ΀ϲ΁�ďǇ�ƚŚĞ�ƵƐĞ�ŽĨ�ďĞŶĐŚŵĂƌŬ�ŵŽĚĞůƐ�ƚĂŬĞŶ�ĨƌŽŵ�ƚŚĞ�^/E���΀ϳ΁�ĂŶĚ�ƚŚĞ�/�^��W΀ϴ΁�ĐŽŵƉŝůĂƟŽŶ͘��
dŚĞ�ŶƵŵďĞƌ�ŽĨ�ďĞŶĐŚŵĂƌŬƐ�ƵƐĞĚ�ŝŶ�ƚŚĂƚ�ĂŶĂůǇƐŝƐ�ŝŶǀŽůǀĞĚ�ŶĞƵƚƌŽŶ�ŇƵǆ�ƐƉĞĐƚƌĂ�ŝŶ�ƚŚĞ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĂŶĚ�ĨĂƐƚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘�^ŝŶĐĞ�
ƚŚŝƐ�ĞŶĞƌŐǇ�ƌĂŶŐĞ� ŝƐ�ŽŶůǇ�ƐůŝŐŚƚůǇ�ƐĞŶƐŝƚŝǀĞ� ƚŽ� ƚŚĞ�ĞǆƚĞŶĚĞĚ�ƌĞƐŽŶĂŶĐĞ� 182͕183͕184͕186 W

ϭ��� EŽƟĐĞ͗��� dŚŝƐ��ŵĂŶƵƐĐƌŝƉƚ��ŚĂƐ�� ďĞĞŶ�� ĂƵƚŚŽƌĞĚ�� ďǇ�� hdͲ�ĂƩĞůůĞ͕�� >>��� ƵŶĚĞƌ�� �ŽŶƚƌĂĐƚ�� EŽ͘���Ͳ��ϬϱͲϬϬKZϮϮϳϮϱ�ǁŝƚŚ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͘� dŚĞ�
hŶŝƚĞĚ�̂ ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�ĂŶĚ�ƚŚĞ�ƉƵďůŝƐŚĞƌ͕�ďǇ�ĂĐĐĞƉƟŶŐ�ƚŚĞ�ĂƌƟĐůĞ�ĨŽƌ�ƉƵďůŝĐĂƟŽŶ͕�ĂĐŬŶŽǁůĞĚŐĞƐ�ƚŚĂƚ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�Ă�ŶŽŶͲ
ĞǆĐůƵƐŝǀĞ͕�ƉĂŝĚͲƵƉ͕�ŝƌƌĞǀŽĐĂďůĞ͕�ǁŽƌůĚͲǁŝĚĞ�ůŝĐĞŶƐĞ�ƚŽ�ƉƵďůŝƐŚ�Žƌ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ� ƉƵďůŝƐŚĞĚ�ĨŽƌŵ�ŽĨ� ƚŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ͕� Žƌ� ĂůůŽǁ�ŽƚŚĞƌƐ�ƚŽ� ĚŽ� ƐŽ͕� ĨŽƌ� hŶŝƚĞĚ�^ƚĂƚĞƐ�
'ŽǀĞƌŶŵĞŶƚ�ƉƵƌƉŽƐĞƐ͘���dŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ� �ŶĞƌŐǇ�ǁŝůů� ƉƌŽǀŝĚĞ�ƉƵďůŝĐ�ĂĐĐĞƐƐ�ƚŽ� ƚŚĞƐĞ� ƌĞƐƵůƚƐ�ŽĨ� ĨĞĚĞƌĂůůǇ�ƐƉŽŶƐŽƌĞĚ� ƌĞƐĞĂƌĐŚ� ŝŶ� ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ� ƚŚĞ��K��
WƵďůŝĐ��ĐĐĞƐƐ�WůĂŶ� ;ŚƩƉ͗ͬͬĞŶĞƌŐǇ͘ŐŽǀͬ�ĚŽǁŶůŽĂĚƐͬĚŽĞͲƉƵďůŝĐͲ ĂĐĐĞƐƐͲƉůĂŶͿ͘

S231 Impact of implicit effects on uncertainties and sensitivities of the Doppler coefficient of 
a LWR pin cell 
,ƵƌƐŝŶ�D͘�ϭ͕�>ĞƌĂǇ�K͘�ϭ͕�WĞƌƌĞƚ�'͘�ϭ͕�WĂƵƚǌ��͘�ϭ͕��ƵƌĞƐ��͘�Ϯ͕��ŽƐƚĞůŵĂŶŶ�&͘ �Ϯ͕��ǁĞƌŵĂŶŶ�t͘�Ϯ 
ϭ�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ͘�'ĞƐĞůůƐĐŚĂŌ�ƺƌ��ŶůĂŐĞŶͲ�ƵŶĚ�ZĞĂŬƚŽƌƐŝĐŚĞƌŚĞŝƚ�;'Z^Ϳ͕�'ĂƌĐŚŝŶŐ͕�
Germany

One major part of input uncertainty in nuclear safety analyses is coming from nuclear data. In established uncertainty evalu-
ĂƟŽŶ�ŵĞƚŚŽĚƐ͕�ƚŚĞƐĞ�ŝŶƉƵƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ƉƌŽƉĂŐĂƚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ĐŚĂŝŶ�ƚŽ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ŽƵƚƉƵƚ�ƋƵĂŶƟƟĞƐ͘
/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�W^/�ĂŶĚ�'Z^�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ƋƵĂŶƟĮĐĂƟŽŶ�ŵĞƚŚŽĚƐ͕�^,�Z<Ͳy�ĂŶĚ�y^h^��ƌĞƐƉĞĐƟǀĞůǇ͕ �
ĂƌĞ�ĐŽŵƉĂƌĞĚ�ĨŽƌ�ƌĞĂĐƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚ�ĐĂůĐƵůĂƟŽŶ͘�̂ ,�Z<Ͳy�ŝƐ�Ă�ƐĞƚ�ŽĨ�WĞƌůͲďĂƐĞĚ�ƐĐƌŝƉƚƐ�ďƵŝůĚ�ĂƌŽƵŶĚ�ƚŚĞ�ůĂƫĐĞ�ĐŽĚĞ���^DKͲϱ͘�
dŚĞ�y^h^��ŵĞƚŚŽĚŽůŽŐǇ�ƉƌŽǀŝĚĞƐ�ƚŽŽůƐ�ĨŽƌ�ƐƚĂƟƐƟĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƌĞůĞǀĂŶƚ�ŽƵƚƉƵƚ�ƋƵĂŶƟƟĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐĞƐ͘�/ƚ�ŝƐ�
ďƵŝůƚ�ĂƌŽƵŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ�;dͲE�td�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇͿ�ĂŶĚ�ŶƵĐůĞĂƌ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ŽĨ�ƚŚĞ�^��>��ϲ͘ϭ�ĐŽĚĞ�ƉĂĐŬĂŐĞ͘�
^ŝŶĐĞ�ďŽƚŚ���^DKͲϱ�ĂŶĚ�E�td�ƵƟůŝǌĞ�ŵƵůƟͲŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ͕�ƐĞůĨͲƐŚŝĞůĚŝŶŐ�ĐĂůĐƵůĂƟŽŶƐ�ŶĞĞĚ�ƚŽ�ďĞ�ƉĞƌĨŽƌŵĞĚ�ƉƌŝŽƌ�ƚŽ�
ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ĐĂůĐƵůĂƟŽŶ͘�/Ŷ�ĐĂƐĞ�ŽĨ�y^h^�͕�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ƉĞƌƚƵƌďĞĚ�ĂŌĞƌ�ƚŚĞ�ƐĞůĨͲƐŚŝĞůĚŝŶŐ͘�dŚĞ�ƐŽͲĐĂůůĞĚ�ŝŵƉůŝĐŝƚ�ĞīĞĐƚƐ�
ĂƌĞ�ƚŚĞƌĞĨŽƌĞ�ŶŽƚ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�tŝƚŚ�^,�Z<Ͳy͕�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ƉĞƌƚƵƌď�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĞŝƚŚĞƌ�ďĞĨŽƌĞ�Žƌ�ĂŌĞƌ�ƚŚĞ�ƐĞůĨͲ
ƐŚŝĞůĚŝŶŐ�ĐĂůĐƵůĂƟŽŶ͘�
Analyses are done for a Light Water Reactor (LWR) pin cell based on Phase I of the UAM LWR benchmark. In direct perturba-
ƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�;�WͿ͕�ƚŚĞ�hͲϮϯϴ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĞŶĞƌŐǇ�ŐƌŽƵƉƐ�ĂƌĞ�ŽŶĞ�ĂŌĞƌ�ĂŶŽƚŚĞƌ�ŝŶĐƌĞĂƐĞĚ�ĂŶĚ�
ĚĞĐƌĞĂƐĞĚ�ďǇ�ϱй�ŝŶ�ƐĞǀĞƌĂů�ĐŽŶƐĞĐƵƟǀĞ�ĐĂůĐƵůĂƟŽŶƐ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ��ŽƉƉůĞƌ�ƌĞĂĐƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚ�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�
ƵŶĐĞƌƚĂŝŶƚǇ͕ �ƐĞŶƐŝƟǀŝƚǇ�ƉƌŽĮůĞƐ�ŽĨ�ƚŚĞ��ŽƉƉůĞƌ�ĐŽĞĸĐŝĞŶƚƐ�ĂƌĞ�ƚŚĞƌĞďǇ�ŽďƚĂŝŶĞĚ͘�
&Žƌ�ĨƵƌƚŚĞƌ�ĐŽŵƉĂƌŝƐŽŶƐ͕�ƚŚĞ�d^hE�D/�ĂŶĚ�^�DW>�Z�ŵŽĚƵůĞƐ�ŽĨ�ƚŚĞ�^��>��ĐŽĚĞ�ƉĂĐŬĂŐĞ�ĂƌĞ�ƵƐĞĚ͘�d^hE�D/�ŝƐ�ďĂƐĞĚ�ŽŶ�ĮƌƐƚ�
ŽƌĚĞƌ�ƉĞƌƚƵƌďĂƟŽŶ�ƚŚĞŽƌǇ͘�^ĞŶƐŝƟǀŝƚǇ�ƉƌŽĮůĞƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďŽƚŚ�ǁŝƚŚ�ĂŶĚ�ǁŝƚŚŽƵƚ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ŝŵƉůŝĐŝƚ�ĞīĞĐƚƐ͘�tŝƚŚ�^�D-
W>�Z͕�Ă�ƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�ďĞƚĂ�ƌĞůĞĂƐĞ�ŽĨ�^��>��ϲ͘Ϯ͕�ŝŵƉůŝĐŝƚ�ĞīĞĐƚƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ĚŝƌĞĐƚ�ƉĞƌƚƵƌďĂƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͘
dŚĞ�ŶĞŐůŝŐĞŶĐĞ�ŽĨ�ŝŵƉůŝĐŝƚ�ĞīĞĐƚƐ�ůĞĂĚƐ�ƚŽ�ĚĞǀŝĂƟŽŶƐ�ŽĨ�Ă�ĨĞǁ�ƉĞƌĐĞŶƚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ƉƌŽĮůĞƐ�ƉƌĞĚŝĐƚĞĚ�ďǇ�y^h^��ĂŶĚ�
^�DW>�Z͕�ĂŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�d^hE�D/�ĐĂůĐƵůĂƟŽŶƐ͘�tŝƚŚ�^,�Z<Ͳy͕�ŚŽǁĞǀĞƌ͕ �ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ŝŵƉůŝĐŝƚ�ŝƐ�ŵƵĐŚ�ůĂƌŐĞƌ�ĞƐ-
ƉĞĐŝĂůůǇ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘�dŚĞ��ŽƉƉůĞƌ�ĐŽĞĸĐŝĞŶƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�y^h^��ĂŶĚ�^�DW>�Z�ĂƌĞ�ŝŶ�ĂŐƌĞĞŵĞŶƚ�
when using DP. 
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S232 A stress test on 235U(n, f) in adjustment with HCI and HMI benchmarks 
Wu H. 
�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ĞŝũŝŶŐ͕�Z͘W͘�ŚŝŶĂ

dŽ�ƵŶĚĞƌƐƚĂŶĚ�ŚŽǁ�ĐŽŵƉĞŶƐĂƟŽŶ�ĞƌƌŽƌ�ŽĐĐƵƌƐ�ŝŶ�Ă�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂĚũƵƐƚŵĞŶƚ�ŵŽƐƚůǇ�ĚĞǀŽƚĞĚ�ƚŽ�hͲWƵ�ĨƵĞůůĞĚ�ĨĂƐƚ�ĐƌŝƟĐĂů�Ğǆ-
ƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ǁŝƚŚ�ŽŶůǇ�ůŝŵŝƚĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�hͲϮϯϱ�ĚĂƚĂ͕�Ă�ƐƚƌĞƐƐ�ƚĞƐƚ�ŽŶ�Ϯϯϱh;Ŷ͕ĨͿ�ǁĂƐ�ƐƵŐŐĞƐƚĞĚ͕�ƵƐŝŶŐ�ĐƌŝƟĐĂů�ďĞŶĐŚŵĂƌŬƐ�
ƐĞŶƐŝƟǀĞ�ƚŽ�Ϯϯϱh;Ŷ͕ĨͿ�ŝŶ�ϭΕϭϬŬĞs�ƌĞŐŝŽŶ͘�dŚĞ�ĂĚũƵƐƚŵĞŶƚ�ďĞŶĐŚŵĂƌŬ�ĞǆĞƌĐŝƐĞ�ǁŝƚŚ�ϮϬ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ƐƵŐŐĞƐƚĞĚ�ďǇ�tW��ͬ^'ϯϯ�
ǁĂƐ�ƵƐĞĚ�ĂƐ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ͕�ǁŚĞƌĞ�ƉƌĂĐƟĐĂůůǇ�ŽŶůǇ�ŽŶĞ�ĞǆƉĞƌŝŵĞŶƚ�ĚŝĚ�ŐŝǀĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�hͲϮϯϱ�ĚĂƚĂ͘�dŚĞ�ŬĞī of HCI4.1 and 
,�/ϲ͘Ϯ�ĞǆƉĞƌŝŵĞŶƚĂů�ďĞŶĐŚŵĂƌŬƐ�ǁĞƌĞ�ƵƐĞĚ�ĂƐ�ƚŚĞ�Ϯϭst and 22nd�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ƐĞƉĂƌĂƚĞůǇ�ƚŽ�ƉĞƌĨŽƌŵ�ƐƚƌĞƐƐ�ƚĞƐƚ͘�dŚĞ�ĂĚũƵƐƚĞĚ�
ŝŶƚĞŐƌĂů�ǀĂůƵĞƐ�ĂŶĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ďĂƐĞĚ�ŽŶ�ϮϬ͕�Ϯϭ�ĂŶĚ�ϮϮ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ĂŶĚ�ƚŚĞ�ƐĂŵĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ƐĞƚƐ�
ǁĞƌĞ�ĐŽŵƉĂƌĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�ƚŚĂƚ�ǁŝůů�ďĞ�ĨƵůůǇ�ƌĞƉŽƌƚĞĚ�ŝŶ�ƚŚĞ�ĮŶĂů�ƉĂƉĞƌ�ĐŽŶĮƌŵ�ƚŚĂƚ�ƚŚĞ�ĐŽŵƉĞŶƐĂƟŽŶ�ĞƌƌŽƌƐ�ĂƌĞ�ĐƌĞĂƚĞĚ�ďǇ�
ŵŝƐƐŝŶŐ�ĞƐƐĞŶƟĂů�ĐŽŶƐƚƌĂŝŶƚƐ͘�

I233 Benchmarking and validation activities within JEFF project 
�ĂďĞůůŽƐ�K͘�ϭ͕��ŝĞǌ��͘:͘�ϭ͕��ǇƌĚĂ�:͘�ϭ͕�&ŝƐĐŚĞƌ�h͘�Ϯ͕�,ĂĞĐŬ�t͘�ϯ͕�,ŝůů�/͘�ϭ͕�<ŽĚĞůŝ�/͘�ϰ͕�>ĞĐŽŶƚĞ�W͘ �ϱ͕�DŝĐŚĞůͲ^ĞŶĚŝƐ�&͘ �ϭ͕�
WĞŶĞůŝĂƵ�z͘ �ϱ͕��WůŽŵƉĞŶ��͘�ϲ͕�ZŽĐŚŵĂŶ��͘�ϳ͕��^ƚĂŶŬŽǀƐŬŝǇ��͘�ϴ͕�^ƵďůĞƚ�:͘�͘�ϵ 
ϭ�E��͕�K���͕�WĂƌŝƐ͕�&ƌĂŶĐĞ͖�Ϯ�</d͕ �/ŶƐƟƚƵƚĞ�ĨŽƌ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �ŐŐĞŶƐƚĞŝŶͲ
>ĞŽƉŽůĚƐŚĂĨĞŶ͕�'ĞƌŵĂŶǇ͖�ϯ�/Z^E͕�WĂƌŝƐ͕�&ƌĂŶĐĞ͖�ϰ�:^/͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ͖�ϱ����͕���E͕���Z͕�^WZ�͕��ĂĚĂƌĂĐŚĞ͕�
^ĂŝŶƚͲWĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�ϲ�:Z�͕��ĞůŐŝƵŵ͖�ϳ�W^/͕�^ǁŝƚǌĞƌůĂŶĚ͖�ϴ�^�<Ͳ��E͕�DŽů͕��ĞůŐŝƵŵ͖�ϵ�h<���͕�h<

dŚĞ�ĐŚĂůůĞŶŐĞ�ĨŽƌ�ĂŶǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�ŝƐ�ƚŽ�ƉĞƌŝŽĚŝĐĂůůǇ�ƌĞůĞĂƐĞ�Ă�ƌĞǀŝƐĞĚ͕�ĨƵůůǇ�ĐŽŶƐŝƐƚĞŶƚ�ĂŶĚ�ĐŽŵƉůĞƚĞ�ůŝďƌĂƌǇ͕ �
ǁŝƚŚ�Ăůů�ŶĞĞĚĞĚ�ĚĂƚĂ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞƐ͕�ĂŶĚ�ĞŶƐƵƌĞ�ƚŚĂƚ�ŝƚ�ŝƐ�ƌŽďƵƐƚ�ĂŶĚ�ƌĞůŝĂďůĞ�ĨŽƌ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ͘�tŝƚŚŝŶ�ĂŶ�ĞǀĂůƵĂƟŽŶ�
ĞīŽƌƚ͕�ďĞŶĐŚŵĂƌŬŝŶŐ�ĂĐƟǀŝƟĞƐ�ƉůĂǇ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ǀĂůŝĚĂƟŶŐ�ƉƌŽƉŽƐĞĚ�ůŝďƌĂƌŝĞƐ͘�dŚĞ�:ŽŝŶƚ��ǀĂůƵĂƚĞĚ�&ŝƐƐŝŽŶ�ĂŶĚ�&ƵƐŝŽŶ�
;:�&&Ϳ�EƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌǇ�΀ϭ΁�ĂŝŵƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƐƵĐŚ�Ă�ůŝďƌĂƌǇ͕ �ĂŶĚ�ƚŚƵƐ͕�ƌĞƋƵŝƌĞƐ�Ă�ĐŽŚĞƌĞŶƚ�ĂŶĚ�ĞĸĐŝĞŶƚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ƉƌŽĐĞƐƐ͘�
/Ŷ�ƚŚĞ�ƉĂƐƚ͕�:�&&�ƉĂƌƟĐŝƉĂŶƚƐ�ŚĂǀĞ�ƵƐĞĚ�ĚŝīĞƌĞŶƚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ƐƵŝƚĞƐ͕�ĨŽƌ�ĚŝīĞƌĞŶƚ�:�&&�ůŝďƌĂƌǇ�ǀĞƌƐŝŽŶƐ�ĂŶĚ�ŚĞŶĐĞ͕�ďĞŶĐŚŵĂƌŬ-
ŝŶŐ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƐƵŵŵŝŶŐ�ŝƐŽůĂƚĞĚ�ǀĂůŝĚĂƟŽŶ�ƌĞƐƵůƚƐ͕�ǁŚŝĐŚ�ƌĞƐƵůƚĞĚ�ŝŶ�ƉŽŽƌ�ĐŽǀĞƌĂŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶ�ƐƉĂĐĞ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĐĞŶƚƌĂůŝǌĞ͕�
ƐƚƌĞĂŵůŝŶĞ�ĂŶĚ�ƐƚƌĞŶŐƚŚĞŶ�ƚŚĞ�ďĞŶĐŚŵĂƌŬŝŶŐ�ƉƌŽĐĞƐƐ͕�ƚŚĞ�:�&&��ĞŶĐŚŵĂƌŬŝŶŐ�ĂŶĚ�sĂůŝĚĂƟŽŶ�tŽƌŬŝŶŐ�'ƌŽƵƉ�;:�&&Ͳ�Θs�t'Ϳ�
has been created.
dŚĞ�ŵĂŝŶ�ŐŽĂůƐ�ŽĨ�ƚŚŝƐ�t'�ĂƌĞ�ƚŽ�ĞǆĐŚĂŶŐĞ�ŝĚĞĂƐ�ŽŶ�ďĞƐƚ�ƉƌĂĐƟĐĞƐ�ŝŶ�ďĞŶĐŚŵĂƌŬŝŶŐ�ĂŶĚ�ƚŽ�ƉĞƌĨŽƌŵ�ŝŶƚĞƌͲĐŽŵƉĂƌŝƐŽŶƐ�ĂŵŽŶŐ�
ŵĞƚŚŽĚŽůŽŐŝĞƐ�ƵƐĞĚ�ďǇ�:�&&Ͳ�Θs�t' Ɛ͛�ŵĞŵďĞƌƐ͘�dŚĞ�ǁŽƌŬŝŶŐ�ŐƌŽƵƉ�ǁŝůů�ĞǆĐŚĂŶŐĞ�ĂŶĚ�ĐƌŽƐƐͲĐŚĞĐŬ�ďĞŶĐŚŵĂƌŬ�ŝŶƉƵƚ�ĚĞĐŬƐ͕�
ĚŝƐĐƵƐƐ�ďĞŶĐŚŵĂƌŬŝŶŐ�ƐƵŝƚĞƐ�ƚŽ�ďĞ�ƵƐĞĚ͕�ƐĞůĞĐƟŽŶ�ŽĨ�ƉĞƌƟŶĞŶƚ�ǀĂůŝĚĂƟŽŶ�ĐĂƐĞƐ�ĨŽƌ�Ăůů�ŶƵĐůŝĚĞƐ�ŝŶ�ƚŚĞ�ůŝďƌĂƌǇ͕ �ĂŶĚ�ƉƌŽǀŝĚĞ�ĂƐ�
ĐŽŵƉůĞƚĞ�ĂƐ�ƉŽƐƐŝďůĞ�Ă�ŵƵůƟͲƉƵƌƉŽƐĞ�ǀĂůŝĚĂƟŽŶ�ƐƵŝƚĞ͘�dŚŝƐ�ƉĂƉĞƌ�ƐŚŽǁƐ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ďĞŶĐŚŵĂƌŬŝŶŐ�ƐĞůĞĐƟŽŶ�ĂŶĚ�ƉƌĞůŝŵŝŶĂƌǇ�
ƌĞƐƵůƚƐ�ĨŽƌ�ŶĞǆƚ�:�&&�ĐĂŶĚŝĚĂƚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĮůĞ�ĨŽƌ�ƌĞůĞĂƐĞ͘
dŚĞ�ĐĞŶƚƌĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ƚĂƐŬƐ�ƌĞůŝĞƐ�ŽŶ�ƚŚĞ�E����ĂƚĂ��ĂŶŬ�ƚŽ�ŝŵƉůĞŵĞŶƚ�ĂŶĚ�ĐŽͲŽƌĚŝŶĂƚĞ�Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ƉƌŽĐĞƐƐ�ŝŶǀŽůǀŝŶŐ�
ǀĞƌŝĮĐĂƟŽŶ͕�ƚĞƐƟŶŐ�ĂŶĚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ƚĂƐŬƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ǁĞůůͲĚĞĮŶĞĚ�ĐƌŝƚĞƌŝĂ͕�ǁŚŝůĞ�ĂƐƐĞƐƐŝŶŐ�ƚŚĞ�ŶĞĞĚƐ�ĨŽƌ�ďĞŶĐŚŵĂƌŬŝŶŐ�
ĞīŽƌƚƐ�ŝŶ�ƉĂƌƟĐŝƉĂƟŶŐ�ŝŶƐƟƚƵƟŽŶƐ͘�,ĞƌĞ͕�ƚŚĞ�E����ĂƉƉůŝĐĂƟŽŶ�΀Ϯ΁͕�ƵŶĚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ�ďǇ�E��͕�ƉĞƌĨŽƌŵƐ�ƚŚĞ�ĂƵƚŽŵĂƚĞĚ�ƚĞƐƚ-
ŝŶŐ�ĂŶĚ�ĚŝĂŐŶŽƐŝƐ�ŝŶ�ŚƵŵĂŶͲƌĞĂĚĂďůĞ�ŽƵƚƉƵƚƐ͕�ĂŝĚŝŶŐ�ƚŚĞ�ƐĞůĞĐƟŽŶ�ŽĨ�ďĞƩĞƌ�:�&&�ĮůĞƐ͘��ƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͕��/��ͬ/��d�ďĞŶĐŚŵĂƌŬ�
ĚĂƚĂďĂƐĞƐ�΀ϯ͕�ϰ΁�ĂƌĞ�ƵƐĞĚ�ƚŚƌŽƵŐŚ�E�Ă^d�΀ϱ΁�ƚŽ�ƉƌŽǀŝĚĞ�Ă�ŵĞĂŶƐ�ƚŽ�ĞĂƐŝůǇ�ƐĞůĞĐƚ�ďĞŶĐŚŵĂƌŬƐ�ĚƵĞ�ƚŽ�ƐĞŶƐŝƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ�ĂŶĚ�
ƋƵŝĐŬůǇ�ĂƐƐĞƐƐŝŶŐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽŶ�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ�ĚƵĞ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĐŚĂŶŐĞƐ͘

΀ϭ΁�͞:�&&��ŽͲŽƌĚŝŶĂƟŽŶ�'ƌŽƵƉ�ŵĞĞƟŶŐ͕͟ �:�&ͬ�K�ͲϭϳϯϬ͘��ĞĐĞŵďĞƌ�ϮϬϭϱ͖�΀Ϯ΁�͞:�&&�ĂŶĚ�ŚŽƌŝǌŽŶƚĂů�EƵĐůĞĂƌ��ĂƚĂ�ĂĐƟǀŝƟĞƐ�Ăƚ�E��͕͟ �&͘ �DŝĐŚĞůͲ
^ĞŶĚŝƐ͕�:�&ͬ�K�ͲϭϲϮϱ͕��Ɖƌŝů�ϮϬϭϱ͖�΀ϯ΁�ŚƩƉƐ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬƐĐŝĞŶĐĞͬǁƉŶĐƐͬŝĐƐďĞƉͬĚŝĐĞ͘Śƚŵů͖�΀ϰ΁�ŚƩƉƐ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬƐĐŝĞŶĐĞͬ
ǁƉƌƐͬŝƌƉŚĞͬŝƌƉŚĞͲŚĂŶĚďŽŽŬ͖ͬ�΀ϱ΁�ŚƩƉ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬŶĚĂƐƚͬ
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R234 Analyses of criticality benchmark experiments with beryllium reflector 
Hu Z. 
/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�Z͘W͘�ŚŝŶĂ

�ĞƌǇůůŝƵŵ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů͕�ĂŶĚ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĨŽƌ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŽĨ�ďĞƌǇůůŝƵŵ�ŝƐ�
ŽĨ�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉŽƌƚĂŶĐĞ�ƚŽ�ŶƵĐůĞĂƌ�ĞŶŐŝŶĞĞƌŝŶŐ͘�dŚĞ�ĐƌŝƟĐĂůŝƚǇ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ƚŚĞ�ďĂƐŝĐ�ŵĞĂŶƐ�ƚŽ�ƚĞƐƚ�
ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ŝŶĚŝĐĂƚĞ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ŽĨ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�/Ŷ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƚĞƐƚ͕�ƚŚĞ�ĐĂůĐƵůĂ-
ƟŽŶƐ�ŽĨ�ƚǁŽ�ƐĞƌŝĞƐ�ŽĨ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�;,D&Ϭϱϴ�ĂŶĚ�,D&ϬϲϲͿ�ǁŝƚŚ�ďĞƌǇůůŝƵŵ�ƌĞŇĞĐƚŽƌ�ŐŝǀĞ�ĂƉƉĂƌĞŶƚůǇ�ĐŽŶƚƌĂĚŝĐƚŽƌǇ�
ĐŽŶĐůƵƐŝŽŶƐ͕� ƐŽ� ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽĨ�ďĞƌǇůůŝƵŵ�ĐĂŶŶŽƚ�ďĞ�ĞǀĂůƵĂƚĞĚ�ĂŶĚ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ĨŽƌ� ŝŵƉƌŽǀĞŵĞŶƚ�ĐĂŶŶŽƚ�ďĞ�
ƉŽŝŶƚĞĚ�ŽƵƚ�ƚŽŽ͘�dŚĞ�ƐŝŵŝůĂƌŝƚǇ�ƚŚĞŽƌǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ƐĞŶƐŝƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĚĂƚĂ�ŝƐ�ƵƐĞĚ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�
ƐŝŵŝůĂƌŝƚǇ�ŽĨ�ƚǁŽ�ƐĞƌŝĞƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂƌĞ�ŐƌŽƵƉĞĚ�ŝŶƚŽ�͞ĮǀĞ�ƐŝŵŝůĂƌŝƚǇ�ƐƵŝƚĞƐ͟�ďǇ�ƐŝŵŝůĂƌŝƚǇ�ŝŶĚĞǆ͘�dŚĞ�ĞǆƉĞƌŝ-
ŵĞŶƚƐ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ƐŝŵŝůĂƌŝƚǇ�ƐƵŝƚĞ�ĂƌĞ�ŚŝŐŚůǇ�ƐŝŵŝůĂƌ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ͘ �/Ŷ�Ă�ƐŝŵŝůĂƌŝƚǇ�ƐƵŝƚĞ͕�ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƐĞƌŝĞƐ�ƚŚĞ�ĚĞ-
ǀŝĂƟŽŶƐ�ŽĨ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůƵĞ�ĂƌĞ�ĚŝƐĂŐƌĞĞĚ͕�ŚŽǁĞǀĞƌ�ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ƐĞƌŝĞƐ�ƚŚĞ�ĚĞǀŝĂƟŽŶƐ�
ĂƌĞ�ĂŐƌĞĞĚ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ͘ �dŚŝƐ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞƌĞ�ŵĂǇ�ďĞ�ĐĂƌĞůĞƐƐ�ŵŝƐƚĂŬĞƐ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Žƌ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�,D&Ϭϱϴ�
ĂŶĚ�;ŽƌͿ�,D&Ϭϲϲ�ďĞŶĐŚŵĂƌŬƐ͘�/ƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ĚĞƚĂŝůĞĚ�ƌĞĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ͕�Žƌ�ƚŽ�ĚĞǀĞůŽƉ�
ƌĞůŝĂďůĞ�ŶĞǁ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŽ�ĞǆĐůƵĚĞ�ƵŶƌĞůŝĂďůĞ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂǀŽŝĚ�ƚŚĞ�ŵŝƐůĞĂĚŝŶŐ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƚĞƐƚ͘

R235 Plutonium effect in fuel bundles of pressure-tube heavy water reactors 
ZŽƵďƚƐŽǀ��͘�ϭ͕�:ŽŶĞƐ��͘�Ϯ 
ϭ��ĂŶĂĚŝĂŶ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌŝĞƐ͕��ŚĂůŬ�ZŝǀĞƌ͕ �KE͕��ĂŶĂĚĂ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ƐƚƌŽŶŽŵǇ͕ �dŚĞ�
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In typical heavy water cooled /
 ŚĞĂǀǇ�ǁĂƚĞƌ�ŵŽĚĞƌĂƚĞĚ�ƉŽǁĞƌ�ƌĞĂĐƚŽƌƐ�;Wd-,tZͿ͕�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�239WƵ�ŝŶ�ƚŚĞ�ĮƐƐŝŽŶ�ƉŽǁĞƌ�

ŝƐ�ƐŝŐŶŝĮĐĂŶƚ��ŶĞĂƌ�ƚŚĞ�ƚǇƉŝĐĂů�ĚĞƐŝŐŶ�ĐŽŶĚŝƟŽŶƐ͕�ƌŽƵŐŚůǇ�ϰϬй�ŽĨ�ĮƐƐŝŽŶƐ�ŝŶ�ƚŚĞ�ĞƋƵŝůŝďƌŝƵŵ�ƌĞĂĐƚŽƌ�ĐŽƌĞ�ĐĂŶ�ďĞ�ĂƩƌŝďƵƚĞĚ�ƚŽ�
239WƵ͘��dŚŝƐ�ŵĞĂŶƐ�ƚŚĂƚ�239WƵ�ŐĞŶĞƌĂƚĞĚ�ŝŶ�ƚŚĞ�ĨƵĞů�ƉŝŶƐ�ŝƐ�ĂƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ŐĞŶĞƌĂƟŽŶ�ĂƐ�ŝƐ�Ϯϯϱh�ƚŚĂƚ�ŝƐ�ŝŶŝƟĂůůǇ�
ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ƵƌĂŶŝƵŵ�ĚŝŽǆŝĚĞ�ĨƵĞů�;hK2Ϳ͕�ĂŶĚ�ƚŚĞ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�;ŶĞƵƚƌŽŶŝĐƐͿ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ĨƵĞů�ďƵŶĚůĞƐ�ŶĞĂƌ�ƚŚĞ�ŵŝĚĚůĞ�
of burn-up or end-of-ůŝĨĞ�ĐĂŶ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĚŝīĞƌ�ĨƌŽŵ�ƚŚŽƐĞ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ďƵŶĚůĞ�ůŝĨĞͲĐǇĐůĞ͘��dŚŝƐ�WƵ�ĞīĞĐƚ�ŝŶ�ƚŚĞ�ĨƵĞů�
ƉŝŶƐ�ŵĂŶŝĨĞƐƚ�ŝƚƐĞůĨ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ƉĞĐƵůŝĂƌŝƟĞƐ�ŝŶ�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�ŽĨ�kь vs. average fuel temperature in single cell models as the 
burn-up progresses and 239Pu builds up.
/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ŝŶƚƌŽĚƵĐĞ�Ă�ƐŝŵƉůĞ�ĐŽŵƉƵƚĂƟŽŶĂů�ŵŽĚĞů�ƚŚĂƚ�ĐĂƉƚƵƌĞƐ�Ăůů� ŝŵƉŽƌƚĂŶƚ�ƉŚǇƐŝĐƐ�ŽĨ�ƚŚĞ�hK2 fuel bundle of the 
ƚǇƉŝĐĂů�Wd-HWR near the middle of burn-ƵƉ͕�ĂŶĚ�ǁĞ�ƐŚŽǁ�ŚŽǁ�ƚŚĞ�ŵŽĚĞƌŶ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�239WƵ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ƉĞƌĨŽƌŵ�ŝŶ�ƚŚĞ�
ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚŝƐ�ŵŽĚĞů͘� �tĞ�ĞƐƟŵĂƚĞ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ� ŝŶ�kь͕�ĐŚĂŶŐĞƐ� ŝŶ�ĐŽŽůĂŶƚͲǀŽŝĚ�ƌĞĂĐƟǀŝƚǇ�;�sZͿ�ĂŶĚ�ĨƵĞů�
ƚĞŵƉĞƌĂƚƵƌĞ�ĐŽĞĸĐŝĞŶƚ�;&d�Ϳ�ŶĞĂƌ�ƚŚĞ�ƚǇƉŝĐĂů�ĚĞƐŝŐŶ�ĐŽŶĚŝƟŽŶƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�ŵŽĚĞƌŶ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�239Pu data.  
Using nuclear data processing tools, such as NJOY, we perform reactor physics analysis employing modern Monte Carlo meth-
ŽĚƐ�ĂŶĚ�ĚŝīĞƌĞŶƚ�ŵƵůƟƉůĞͲƚĞŵƉĞƌĂƚƵƌĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ƉĂƚĐŚĞƐ�ĨŽƌ�239Pu and compare the results.  Since the goal of more 
ƌĞĐĞŶƚ�ĞǀĂůƵĂƟŽŶƐ�ŝƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�239WƵ�ĚĂƚĂ͕�Ă�ƌĞĐĞŶƚůǇ�ƉŽƐĞĚ�ƋƵĞƐƟŽŶ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƌĞůĞǀĂŶĐĞ�ŽĨ��ͬ��ďŝĂƐ�ŝŶ�
ĞǀĂůƵĂƟŶŐ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�239WƵ�ŝŶ�ƚŚĞƌŵĂů�ĐƌŝƟĐĂů�ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ƚŚĞ�Wd-HWR physics analysis (at high fuel temperatures) 
ĐĂŶ�ďĞ�ƉĂƌƟĂůůǇ�ĂĚĚƌĞƐƐĞĚ�ďǇ�ƚĞƐƟŶŐ�ƚŚĞ�ŶĞǁ�ĂŶĚ�ŝŵƉƌŽǀĞĚ�ĞǀĂůƵĂƟŽŶƐ�ƵƐŝŶŐ�ŽƵƌ�ƐŝŵƉůĞ�ŵŽĚĞůƐ͘��DĞĂŶǁŚŝůĞ͕�ŽďƐĞƌǀĞĚ�ĚŝĨ-
ference in kь�ĂŶĚ�ŽƚŚĞƌ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ŝŶƚĞƌĞƐƚ͕�ƐƵĐŚ�ĂƐ��sZ�ĂŶĚ�&d�͕�;ǁŚŝĐŚ�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞ�ƵƐĂŐĞ�ŽĨ�ĚŝīĞƌĞŶƚ�
ƌĞůĞĂƐĞĚ�ĂŶĚ�ƚƌŝĂů�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�239WƵ�ĚĂƚĂͿ�ĐĂŶ�ŐŝǀĞ�Ă�ƋƵŝĐŬ�ĂŶĚ�ƌŽƵŐŚ�ĞƐƟŵĂƚĞ�ŽĨ�ƚŚĞ�ƉŽƐƐŝďůĞ�ďŝĂƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚŽƐĞ�
same parameters due to the uncertainty in microscopic nuclear data of 239Pu in the evaluated nuclear data libraries and applica-
ƟŽŶ�ŽĨ�ƚŚĞ��ŽƉƉůĞƌ�ďƌŽĂĚĞŶŝŶŐ�ƌĞũĞĐƟŽŶ�ĐŽƌƌĞĐƟŽŶ�;��Z�Ϳ�ŝŶ�ƚŚĞ�DŽŶƚĞ��ĂƌůŽ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƐŽůǀĞƌ͘
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�ƵƌŝŶŐ� ƚŚĞ�'h/E�s�Z�� &Wϲ� �ƵƌŽƉĞĂŶ� ƉƌŽũĞĐƚ� ;ϮϬϬϲͲϮϬϭϭͿ͕� ƚŚĞ� ǌĞƌŽͲƉŽǁĞƌ�s�Eh^�ǁĂƚĞƌͲŵŽĚĞƌĂƚĞĚ� ƌĞĂĐƚŽƌ�ǁĂƐ�ŵŽĚŝĮĞĚ�
ŝŶƚŽ�s�Eh^Ͳ&͕ �Ă�ŵŽĐŬƵƉ�ŽĨ�ůĞĂĚ�ĐŽŽůĞĚ�ĨĂƐƚ�ƐƉĞĐƚƌƵŵ�ƐǇƐƚĞŵ�ǁŝƚŚ�ƐŽůŝĚ�ĐŽŵƉŽŶĞŶƚƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ŽƉĞƌĂƚĞĚ�ŝŶ�ďŽƚŚ�ĐƌŝƟĐĂů�ĂŶĚ�
ƐƵďĐƌŝƟĐĂů�ŵŽĚĞ͘
dŚĞ�&ĂƐƚ�ZĞĂĐƚŽƌ��ǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�ŚǇďƌŝĚ��ƉƉůŝĐĂƟŽŶƐ�;&Z�z�Ϳ�&Wϳ�ƉƌŽũĞĐƚ�ǁĂƐ�ůĂƵŶĐŚĞĚ�ŝŶ�ϮϬϭϭ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚĞ�ĚĞƐŝŐŶƐ�ŽĨ�ƚŚĞ�
DzZZ,���ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵ�;��^Ϳ�ĂŶĚ�ƚŚĞ��>&Z���>ĞĂĚ�&ĂƐƚ�ZĞĂĐƚŽƌ�;>&ZͿ͘�dŚƌĞĞ�s�Eh^Ͳ&�ĐƌŝƟĐĂů�ĐŽƌĞ�ĐŽŶĮŐƵƌĂƟŽŶƐ͕�
ƐŝŵƵůĂƟŶŐ�ƚŚĞ�ĐŽŵƉůĞǆ�DzZZ,��ĐŽƌĞ�ĚĞƐŝŐŶ�ĂŶĚ�ŽŶĞ�ĐŽŶĮŐƵƌĂƟŽŶ�ĚĞǀŽƚĞĚ�ƚŽ�ƚŚĞ�>&Z��>&Z���ĐŽƌĞ�ĐŽŶĚŝƟŽŶƐ�ǁĞƌĞ�ŝŶǀĞƐƟ-
ŐĂƚĞĚ�ŝŶ�ϮϬϭϱ͘�dŚĞ�DzZZ,��ƌĞůĂƚĞĚ�ĐŽƌĞƐ�ƐŝŵƵůĂƚĞĚ�ƐƚĞƉ�ďǇ�ƐƚĞƉ�ĚĞƐŝŐŶ�ƉĞĐƵůŝĂƌŝƟĞƐ�ůŝŬĞ�ƚŚĞ��ĞK�ƌĞŇĞĐƚŽƌ�ĂŶĚ�ŝŶ�ƉŝůĞ�ƐĞĐƟŽŶƐ͘�
&Žƌ�Ăůů�ŽĨ�ƚŚĞƐĞ�ĐŽƌĞƐ�ƚŚĞ�ĨƵĞů�ĂƐƐĞŵďůŝĞƐ�ǁĞƌĞ�ŽĨ�Ă�ƐŝŵƉůĞ�ĚĞƐŝŐŶ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ϯϬ�й�ĞŶƌŝĐŚĞĚ�ŵĞƚĂůůŝĐ�ƵƌĂŶŝƵŵ͕�ůĞĂĚ�ƌŽĚůĞƚƐ�ƚŽ�
ƐŝŵƵůĂƚĞ�ƚŚĞ�ĐŽŽůĂŶƚ�ĂŶĚ��ůϮKϯ�ƌŽĚůĞƚƐ�ƚŽ�ƐŝŵƵůĂƚĞ�ƚŚĞ�ŽǆŝĚĞ�ĨƵĞů͘
&ŝƐƐŝŽŶ�ƌĂƚĞ�ƌĂƟŽƐ�ŽĨ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ƐƵĐŚ�ĂƐ�EƉͲϮϯϳ͕��ŵͲϮϰϭ�ĂƐ�ǁĞůů�ĂƐ�WƵͲϮϯϵ͕�WƵͲϮϰϬ͕�WƵͲϮϰϮ�ĂŶĚ�hͲϮϯϴ�ƚŽ�hͲϮϯϱ�ǁĞƌĞ�ŵĞĂƐ-
ƵƌĞĚ�ŝŶ�ƚŚĞƐĞ�s�Eh^Ͳ&�ĐƌŝƟĐĂů�ĂƐƐĞŵďůŝĞƐ�ǁŝƚŚ�ƐŵĂůů�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ�ŝŶ�ƐƉĞĐŝĂůůǇ�ĚĞƐŝŐŶĞĚ�ůŽĐĂƟŽŶƐ͕�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐƉĞĐƚƌĂů�
ŝŶĚŝĐĞƐ�ŝŶ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĐŽŶĚŝƟŽŶƐ͘
dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĂŶĂůǇǌĞĚ�ƵƐŝŶŐ�ĂĚǀĂŶĐĞĚ�ĐŽŵƉƵƚĂƟŽŶĂů�ƚŽŽůƐ�ŝŶĐůƵĚŝŶŐ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ĂŶĚ�ƐƚŽĐŚĂƐƟĐ�ĐŽĚĞƐ�ĂŶĚ�
ĚŝīĞƌĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐĞƚƐ�ůŝŬĞ�:�&&Ͳϯ͘ϭ͕�:�&&Ͳϯ͘Ϯ͕��E�&ͬ�ϳ͘ϭ͕��E�&ͬ�ϲ͘ϴ͕�:�E�>Ͳϰ͘Ϭ�ĂŶĚ�d�E�>ͲϮϬϭϰ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ��ͬ��
ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ǁŝůů�ŚĞůƉ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ƐƉĞĐŝĮĐ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŽĨ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƚŽƌ�ƐƉĞĐƚƌĂ͘

I237 Production of platinum radioisotopes at Brookhaven Linac Isotope Producer (BLIP)
^ŵŝƚŚ�^͘s͘ �ϭ͕�DƵĞŶĐŚ�>͘�ϭ͕��ƵůůĞŶ��͘�ϭ͕�DĐ�ƵƚĐŚĂŶ��͘�Ϯ͕�EŝŶŽ�D͘�Ϯ͕�^ŽŶǌŽŐŶŝ��͘�Ϯ͕�,ĞƌŵĂŶ�D͘�Ϯ͕��ŚŝůůĞƌǇ�d͘ �ϯ͕�
Chowdhury P. 3, Harding R 3, Lister C. J. 3 
ϭ��ŽůůŝĚĞƌ��ĐĐĞůĞƌĂƚŽƌ��ĞƉĂƌƚŵĞŶƚ͕��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ�Ez͕ �h^�͖�Ϯ�EƵĐůĞĂƌ�dĞĐŚŶŽůŽŐǇ͕ �
�ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ�Ez͕ �h^�͖�ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĂƐƐĂĐŚƵƐĞƩƐ͕�>ŽǁĞůů͕�D�͕�h^��

�ƵƌƌĞŶƚůǇ�Ϯϱй�ŽĨ�ĐĂŶĐĞƌ�ƉĂƟĞŶƚƐ�ƌĞĐĞŝǀĞ�ƉůĂƟŶƵŵ�ĂŐĞŶƚƐ͘��dŚĞǇ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ƚƌĞĂƚ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĐĂŶĐĞƌƐ͕�ĞŝƚŚĞƌ�ĂůŽŶĞ�Žƌ�ŝŶ�
ĐŽŵďŝŶĂƟŽŶ�ǁŝƚŚ�ŽƚŚĞƌ�ĐŚĞŵŽƚŚĞƌĂƉĞƵƟĐ�ĂŐĞŶƚƐ�Žƌ�ĂŶƟďŽĚŝĞƐ͘�ZĞĐĞŶƚ�ĚƌƵŐ�ĂƉƉƌŽǀĂůƐ͕�ĐůŝŶŝĐĂů� ƚƌŝĂůƐ�ĂŶĚ�ƐĐŝĞŶƟĮĐ�ĮŶĚŝŶŐƐ�
ŽŶ�ŵĞĐŚĂŶŝƐŵƐ�ŽĨ� ƌĞƐŝƐƚĂŶĐĞ�ĂŐĂŝŶƐƚ� ƚŚĞƐĞ�ĂŐĞŶƚƐ�ŚĂǀĞ�ƌĞŶĞǁĞĚ� ŝŶƚĞƌĞƐƚ� ŝŶ� ƌĞƐĞĂƌĐŚ� ŝŶƚŽ�ƉůĂƟŶƵŵ�ĂŐĞŶƚƐ͘�DŽŶŝƚŽƌŝŶŐ� ƚŚĞ�
ƉŚĂƌŵĂĐŽŬŝŶĞƟĐƐ�ŽĨ�ĞŵĞƌŐŝŶŐ�ĂŶĚ�ĞƐƚĂďůŝƐŚĞĚ�ĂŐĞŶƚƐ�ƵƐŝŶŐ�ϭϵϱŵPt (t1/2= 4.02 d), 191Pt(t1/2=2.802 d), 188Pt (t1/2=10.2 d) or 189Pt 
(t1/2=10.87 hr) in vitro͕�ƉƌĞĐůŝŶŝĐĂů�ĂŶĚ�ĐůŝŶŝĐĂů�ƚƌŝĂůƐ�ǁŽƵůĚ�ďĞ�ĂŶ�ŝŶǀĂůƵĂďůĞ�ƚŚĞƌĂŶŽƐƟĐ�ĂŐĞŶƚƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞŝƌ�
delivery and resistance.1��ĚĚŝƟŽŶĂůůǇ͕ �ϭϵϱŵPt, and 193mPt (t1/2=4.33d), emit Auger and/or conversion electrons, which at the ap-
propriate dose could be used to kill the cancer cells. 
�ƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŽŶ�ŶĂƚƵƌĂů�ƉůĂƟŶƵŵ�ŵĞƚĂů�ŚĂǀĞ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�;ϮϬϬϰͿ�ĂŶĚ�ĚĂƚĂ�ŝƐ�ĂǀĂŝůĂďůĞ�
up to 70 MeV.2�tĞ�ǁĞƌĞ�ŝŶƚĞƌĞƐƚĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĨĞĂƐŝďŝůŝƚǇ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�Ă�ƌĂŶŐĞ�ŽĨ�ƉůĂƟŶƵŵ�ŝƐŽƚŽƉĞƐ�Ăƚ��>/W�
ƵƐŝŶŐ�ƉƌŽƚŽŶƐ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬϬ�DĞs͘ �^ŝǆ�ƉůĂƟŶƵŵ�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ŝƌƌĂĚŝĂƚĞĚ�Ăƚ�ĞŶĞƌŐŝĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ϱϬ�ʹ�ϭϵϱ�DĞs�;ĐƵƌƌĞŶƚ�ϭϭϱ�
ʅ�Ϳ�ŝŶ�ƉĂƌĂƐŝƟĐ�ŵŽĚĞ�ǁŝƚŚ�dŚŽƌŝƵŵ�ĂŶĚ�Zď�ů�ƚĂƌŐĞƚƐ�ĨŽƌ�ƵƉ�ƚŽ�ϯ�ŚŽƵƌƐ͘��dŚĞ�ƉůĂƟŶƵŵ�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ĚŝŐĞƐƚĞĚ�ŝŶ�ĂƋƵĂ�ƌĞŐŝĂ͕�ĂŶĚ�
ƚŚĞŶ�ĐŽŶǀĞƌƚĞĚ�ƚŽ�ƚŚĞ�ĐŚůŽƌŝĚĞ�ƐĂůƚ�ǁŝƚŚ�Ă�ƐĞƌŝĞƐ�ŽĨ�ĐŽŶĐĞŶƚƌĂƟŽŶ�,�ů�ĚŝŐĞƐƟŽŶ͘�dŚĞ�ƌĞƐƵůƚĂŶƚ�ƌĞƐŝĚƵĞ�ǁĂƐ�ĚŝƐƐŽůǀĞĚ�ŝŶ�Ϭ͘ϭ�D�
,�ů�ĂŶĚ�ĂŶĂůǇƐĞĚ�ďǇ�ĐŽŶǀĞŶƟŽŶĂů�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĚ��ŽŵƉƚŽŶͲƐƵƉƉƌĞƐƐĞĚ�ĐŽŝŶĐŝĚĞŶĐĞ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ͘�dǁŽ�
ƐŽŌǁĂƌĞ�ƉƌŽŐƌĂŵƐ�ǁĞƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌƵŵ�ĂŶĂůǇƐŝƐ͘��/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞŽƌĞƟĐĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�
Ă�ƌĂŶŐĞ�ŽĨ�ƉůĂƟŶƵŵ�ŝƐŽƚŽƉĞƐ�ƵƐŝŶŐ�ƚŚĞ��DW/Z��ĐŽĚĞ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĨŽƌ�ƉƌŽƚŽŶƐ�ŽĨ�ϭϬ�ƚŽ�ϮϬϬ�DĞs͘ ��dŚĞ�ĞīĞĐƟǀĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ŽĨ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ƉůĂƟŶƵŵ�ŝƐŽƚŽƉĞƐ�ƉƌŽĚƵĐĞĚ�Ăƚ��>/W�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ůŝƚĞƌĂƚƵƌĞ�ǀĂůƵĞƐ�ĂŶĚ�ƚŚŽƐĞ�ƉƌĞĚŝĐƚĞĚ�
ƵƐŝŶŐ�ƚŚĞ��DW/Z��ĐŽĚĞ͘�KǀĞƌĂůů�ƚŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ĂŶĚ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�191Pt, ϭϵϱŵPt and 188Pt was demonstrated. 
�ŽͲƉƌŽĚƵĐƟŽŶ�ŽĨ�/ƌ�ĂŶĚ��Ƶ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ƐŝŐŶŝĮĐĂŶƚ͘�,ŽǁĞǀĞƌ�ŝŶŝƟĂů�ĐŚĞŵŝĐĂů�ƐĞƉĂƌĂƟŽŶ�ǁŽƌŬ�ƐŚŽǁƐ�ƉŽƚĞŶƟĂů�ĨŽƌ�ĞīĞĐƟǀĞ�ƐĞƉĂ-
ƌĂƟŽŶ�ŽĨ�ƚŚĞ�ƉůĂƟŶƵŵ�ŝƐŽƚŽƉĞƐ͘��dŚĞ�ƵƐĞ�ŽĨ�ŝƐŽƚŽƉŝĐĂůůǇ�ĞŶƌŝĐŚĞĚ�ƚĂƌŐĞƚ�ŵĂƚĞƌŝĂů�ƐƵŐŐĞƐƚƐ�ĂĐĐĞůĞƌĂƚŽƌ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƐĞůĞĐƚĞĚ�
ƉůĂƟŶƵŵ�ŝƐŽƚŽƉĞƐ�ŝƐ�ĨĞĂƐŝďůĞ�ŽǀĞƌ�Ă�ǁŝĚĞ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘�
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�ƌĞƵŶŝŐ�<͘�ϭ͕�^ĐŚŽůƚĞŶ��͘�ϭ͕�^ƉĂŚŶ�/͘�ϭ͕�,ĞƌŵĂŶŶĞ��͘�Ϯ͕�^ƉĞůůĞƌďĞƌŐ�^͘�ϭ͕��ŽĞŶĞŶ�,,͘�ϭ͕�EĞƵŵĂŝĞƌ��͘�ϭ�
ϭ�&ŽƌƐĐŚƵŶŐƐǌĞŶƚƌƵŵ�:ƺůŝĐŚ͕�/ŶƐƟƚƵƚĞ�ŽĨ�EĞƵƌŽƐĐŝĞŶĐĞ�ĂŶĚ�DĞĚŝĐŝŶĞ͕�/EDͲϱ͕�EƵĐůĞĂƌ��ŚĞŵŝƐƚƌǇ͕ �:ƺůŝĐŚ͕�
'ĞƌŵĂŶǇ͖�Ϯ�sƌŝũĞ�hŶŝǀĞƌƐŝƚĞŝƚ��ƌƵƐƐĞů�;sh�Ϳ͕��ǇĐůŽƚƌŽŶ�>ĂďŽƌĂƚŽƌǇ͕ ��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ

KďũĞĐƟǀĞƐ͗�ZĂĚŝŽďƌŽŵŝŶĞ�ŝƐ�ŽĨ�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ůĂďĞůůŝŶŐ�ŽĨ�ďŝŽŵŽůĞĐƵůĞƐ�ƐŝŶĐĞ�ĚŝīĞƌĞŶƚ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ŽĨ�ƌĂĚŝŽďƌŽŵŝŶĞ�ĂƌĞ�
ĂǀĂŝůĂďůĞ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĨŽƌ�ĚŝĂŐŶŽƐƟĐ�Žƌ�ƚŚĞƌĂƉĞƵƟĐ�ƉƵƌƉŽƐĞƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ůĂďĞůŝŶŐ�ŵĞƚŚŽĚƐ�ĂůƌĞĂĚǇ�ŬŶŽǁŶ�ĨŽƌ�ƌĂĚŝ-
oiodine can be also easily applied for labeling with radiobromine. Owing to the longer half-life of 76�ƌ�;d½ = 16.2 h), this “non-
ƐƚĂŶĚĂƌĚ͟�W�d�ŶƵĐůŝĚĞ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŝŵĂŐĞ�ƐůŽǁ�ŵĞƚĂďŽůŝĐ�ƉƌŽĐĞƐƐĞƐ�ŝŶ�ƚŚĞ�ƟŵĞƐĐĂůĞ�ŽĨ�ƐĞǀĞƌĂů�ŚŽƵƌƐ͘�>ŝŵŝƚĂƟŽŶƐ͕�ĐŽŶĐĞƌŶŝŶŐ�
ƐƉĂƟĂů�ƌĞƐŽůƵƟŽŶ�ĂŶĚ�ŝŵĂŐĞ�ƋƵĂůŝƚǇ�ŵĂǇ�ďĞ�ƌĞĚƵĐĞĚ�ďǇ�ĐŽƌƌĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ŝŵĂŐĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ͘�dŚĞ�ŽƚŚĞƌ�ƌĂĚŝŽŝƐŽƚŽƉĞ�77�ƌ�;d½ 
с�ϱϳ�ŚͿ�ĚĞĐĂǇƐ�ĂůŵŽƐƚ�ĞǆĐůƵƐŝǀĞůǇ�ǀŝĂ�ĞůĞĐƚƌŽŶ�ĐĂƉƚƵƌĞ�;ϵϵ͘ϯйͿ�ƚŽ�ŝƚƐ�ƐƚĂďůĞ�ĚĂƵŐŚƚĞƌ�77^Ğ͘�dŚĞ�ĞŵŝƩĞĚ��ƵŐĞƌ�ĞůĞĐƚƌŽŶƐ�ŵĂŬĞ�ŝƚ�
ĂŶ�ĂƩƌĂĐƟǀĞ�ŶƵĐůŝĚĞ�ĨŽƌ�ŝŶƚĞƌŶĂů�ƌĂĚŝŽƚŚĞƌĂƉǇ͘��ƵĞ�ƚŽ�ƚŚĞ�ĞŵŝƩĞĚ�Ϯϯϵ�ŬĞs�a-ray (Ig�с�ϮϯറйͿ�

77�ƌ�ŝƐ�ĂĚĚŝƟŽŶĂůůǇ�ƐƵŝƚĞĚ�ĨŽƌ�^W��d͕ �
ŚĞŶĐĞ�ƌĞƉƌĞƐĞŶƟŶŐ�Ă�ƐŽ�ĐĂůůĞĚ�ƚŚĞƌĂŐŶŽƐƟĐ�ƌĂĚŝŽŶƵĐůŝĚĞ͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĂĚŝŽďƌŽŵŝŶĞ�ǀŝĂ�ĮͲƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�
ƌĞĂĐƟŽŶƐ�ǁĂƐ�ƐƚƵĚŝĞĚ͘
DĞƚŚŽĚƐ͗�&Žƌ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�76�ƌ�ĂŶĚ�77�ƌ͕ �ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�њͲƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ĂƌƐĞŶŝĐ͕�ůĞĂĚŝŶŐ�ƚŽ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�
76,77,78�ƌ�ĂƐ�ǁĞůů�ĂƐ�ƚŽ�ƚŚĞ�ŶŽŶͲŝƐŽƚŽƉŝĐ�ŝŵƉƵƌŝƚǇ�74As, were measured from their thresholds up to 37 MeV using the established 
ƐƚĂĐŬĞĚͲĨŽŝů�ƚĞĐŚŶŝƋƵĞ͘�^ĞĚŝŵĞŶƚƐ�ŽĨ�ĞůĞŵĞŶƚĂů�ĂƌƐĞŶŝĐ�ǁĞƌĞ�ƵƐĞĚ�ĂƐ�ƚĂƌŐĞƚƐ�ĨŽƌ� ŝƌƌĂĚŝĂƟŽŶ͘�&ƵƌƚŚĞƌŵŽƌĞ͕� ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐůĂƌŝĨǇ�
ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ďĞƚǁĞĞŶ�ĚŝīĞƌĞŶƚ�ĂƵƚŚŽƌƐ� ŝŶ�ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ͕� ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĂƟŽƐ�ŽĨ� ƚŚĞ�ŵŽŶŝƚŽƌ�ŶƵĐůŝĚĞƐ�
67Ga/66'Ă�ǁĞƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�њͲƉĂƌƟĐůĞ�ĞŶĞƌŐǇ͘�hƐŝŶŐ�ƚŚĞƐĞ�ŵŽŶŝƚŽƌ�ŶƵĐůŝĚĞƐ�ƚŚĞ�ĞīĞĐƟǀĞ�ďĞĂŵ�ĐƵƌƌĞŶƚ�
through all the stacks could be reliable determined. 
ZĞƐƵůƚƐ�ĂŶĚ�ĐŽŶĐůƵƐŝŽŶ͗�dŚĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ǁĞƌĞ�ĂƐƐĞƐƐĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĞǆĐŝƚĂƟŽŶ�
ĨƵŶĐƟŽŶƐ͘�,ĞƌĞ͕�ƚŚĞ�ŶĞǁ�ĚĂƚĂ�ŝŶĚŝĐĂƚĞ�ƐůŝŐŚƚůǇ�ĚŝǀĞƌŐĞŶƚ�ĐƵƌǀĞ�ƐŚĂƉĞƐ͘�/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�76�ƌ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ�ƐĞĞŵƐ�ƚŽ�ďĞ�
ƐŚŝŌĞĚ�ƚŽ�ůŽǁĞƌ�њͲƉĂƌƟĐůĞ�ĞŶĞƌŐŝĞƐ͕�ĂŶĚ�ĂůƐŽ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�77�ƌ�ƚĞŶĚƐ�ƚŽ�ďĞ�ƐůŝŐŚƚůǇ�ůŽǁĞƌ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĐƵƌƌĞŶƚůǇ�ƌĞĐŽŵŵĞŶĚĞĚ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ͘�/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�Ă�ƌĞͲĞǀĂůƵĂƟŽŶ͕�ƚŚĞƐĞ�ŶĞǁ�ĚĂƚĂ�ƐŚŽƵůĚ�ďĞ�ƚĂŬĞŶ�
ŝŶƚŽ�ĂĐĐŽƵŶƚ͕�ĂƐ�ƚŚĞǇ�ŵĂǇ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ĞŶŚĂŶĐĞ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶƐ͘

R239 IAEA CRP on nuclear data for charged-particle monitor reactions and medical isotope 
production 
�ĂƉŽƚĞ�Z�ϭ͕�EŝĐŚŽůƐ��>͘�Ϯ͕�EŽƌƟĞƌ�&D͘�ϯ͕��ĂƌůƐŽŶ��s͘ �ϰ͕�,ĞƌŵĂŶŶĞ��͘�ϱ͕�,ƵƐƐĂŝŶ�D͘�ϲ͕�/ŐŶĂƚǇƵŬ��s͘ �ϳ͕�<ĞůůĞƩ�D͘�
ϴ͕�<ŝďĞĚŝ�d͘ �ϵ͕�'ƵŝŶǇƵŶ�<͘�ϭϬ͕�<ŽŶĚĞǀ�&'͘�ϭϭ͕�>ĞďĞĚĂ�K͘�ϭϮ�Ğƚ�Ăů 
ϭ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵƌƌĞǇ͕ �
'ƵŝůĚĨŽƌĚ͕�h<͖�ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;>�E>Ϳ͕�h^�͖�ϰ�/ŶƐƟƚƵƚŽ�dĞĐŶŽůŽŐŝĐŽ�ĚĞ��ĞƌŽŶĂƵƟĐĂ͕��ƌĂǌŝů͖�ϱ�
sƌŝũĞ�hŶŝǀĞƌƐŝƚĞŝƚ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ͖�ϲ�'ŽǀĞƌŶŵĞŶƚ��ŽůůĞŐĞ�hŶŝǀĞƌƐŝƚǇ͕ �>ĂŚŽƌĞ͕�WĂŬŝƐƚĂŶ͖�ϳ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ�
ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ͖�ϴ�>E,�͕�����^ĂĐůĂǇ͕ �&ƌĂŶĐĞ͖�ϵ��ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ �
�ĂŶďĞƌƌĂ͕��ƵƐƚƌĂůŝĂ͖�ϭϬ�<ǇƵŶŐƉŽŽŬ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ �ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϭϭ��ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �h^�͖�
ϭϮ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�ZĞǌ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ

��ƌĞǀŝĞǁ�ŽĨ�ĂĐƟǀŝƟĞƐ�ǁŝƚŚŝŶ�ƚŚĞ�/����ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ�ŽŶ�͞EƵĐůĞĂƌ��ĂƚĂ�ĨŽƌ��ŚĂƌŐĞĚͲƉĂƌƟĐůĞ�DŽŶŝƚŽƌ�ZĞĂĐƟŽŶƐ�ĂŶĚ�DĞĚŝĐĂů�
/ƐŽƚŽƉĞ�WƌŽĚƵĐƟŽŶ͟�ŝƐ�ŐŝǀĞŶ͘�EĞǁ�ǀĂůƵĞƐ�ǁŝƚŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ƉƌŽƉŽƐĞĚ�ĨŽƌ�ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ƐƵŝƚĂďůĞ�ĂƐ�
ďĞĂŵ�ŵŽŶŝƚŽƌƐ�ĨŽƌ�ƚŚĞ�ƐƵďƐĞƋƵĞŶƚ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ŵĞĚŝĐĂů�ĂŶĚ�ŽƚŚĞƌ�
ĂƉƉůŝĐĂƟŽŶƐ͘�WƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ǀĂƌŝŽƵƐ�ĞǆŝƐƟŶŐ�ĂŶĚ�ƉŽƚĞŶƟĂů�ĚŝĂŐŶŽƐƟĐ�ĂŶĚ�ƚŚĞƌĂƉĞƵƟĐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŚĂǀĞ�ďĞĞŶ�
ŵĞĂƐƵƌĞĚ͕�ĞǀĂůƵĂƚĞĚ�ĂŶĚ�ƌĞĐŽŵŵĞŶĚĞĚ�ĨŽƌ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ƚĂƌŐĞƚƐ�ĂŶĚ�ƉƌŽũĞĐƟůĞƐ͕�ĂůŽŶŐ�ǁŝƚŚ�ŶĞǁ�ĚĞĐĂǇͲĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�ĨŽƌ�
some of these medical radionuclides.
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R240 The new CERN-MEDICIS facility for the production of new innovative radioisotopes for 
medical research
�ŽĐŽůŝŽƐ�d�͘�ϭ͕�DĂƌƟŶĞǌ�WĂůĞŶǌƵĞůĂ�z͘ �ϭ͕�^ƚŽƌĂ�d͘ �Ϯ�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ���ZEͲD��/�/^��ŽůůĂďŽƌĂƟŽŶ 
ϭ�<h�>ĞƵǀĞŶ͕�/ŶƐƟƚƵƵƚ�ǀŽŽƌ�<ĞƌŶͲ�ĞŶ�^ƚƌĂůŝŶŐƐĨǇƐŝĐĂ͕�>ĞƵǀĞŶ͕��ĞůŐŝƵŵ͖�Ϯ��E��ĞƉĂƌƚŵĞŶƚ͕���ZE͕�'ĞŶĞǀĂ͕�
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KďũĞĐƟǀĞ͗���ZEͲD��/�/^�;D��ŝĐĂů�/ƐŽƚŽƉĞ��ŽůůĞĐƚĞĚ�ĨƌŽŵ�/^ŽůĚĞͿ�ŝƐ�Ă�ŶĞǁ�ĨĂĐŝůŝƚǇ�ĐƵƌƌĞŶƚůǇ�ďĞŝŶŐ�ĐŽŵŵŝƐƐŝŽŶĞĚ�Ăƚ���ZE�ĨŽƌ�
ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĨŽƌ�ŵĞĚŝĐĂů�ƌĞƐĞĂƌĐŚ�΀ϭ΁͘
DĂƚĞƌŝĂů�Θ�ŵĞƚŚŽĚ͗�/ƚ�ďƵŝůĚƐ�ƵƉŽŶ�ϱϬ�ǇĞĂƌƐ�ŽĨ�ĞǆƉĞƌŝĞŶĐĞ�Ăƚ���ZEͲ/^K>���;/ƐŽƚŽƉĞ�^ĞƉĂƌĂƟŽŶ�KŶͲ>ŝŶĞ���ǀŝĐĞͿ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐ-
ƟŽŶ�ŽĨ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ďǇ�ƐƉĂůůĂƟŽŶ�ŽĨ�ƚŚŝĐŬ�ƚĂƌŐĞƚƐ�ǁŝƚŚ�ŚŝŐŚͲĞŶĞƌŐǇ�ƉƌŽƚŽŶƐ�΀Ϯ΁͘�dǁŽ�ŝƌƌĂĚŝĂƟŽŶ�ƉŽŝŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĐŽŵŵŝƐƐŝŽŶĞĚ�
ďĞƚǁĞĞŶ�ƚŚĞ�ĞǆŝƐƟŶŐ�/^K>���ƚĂƌŐĞƚ�ƐƚĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ƉƌŽƚŽŶ�ďĞĂŵ�ĚƵŵƉƐ͕�ŵĂŬŝŶŐ�ƵƐĞ�ŽĨ�ƚŚĞ�ϴϬй�ŽĨ�ƚŚĞ�ƉƌŽƚŽŶ�ďĞĂŵ�ƚŚĂƚ�ƉĂƐƐ-
ĞƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�/^K>���ƚĂƌŐĞƚ�ƵŶĂīĞĐƚĞĚ͘���ƌĂĚŝĂƟŽŶͲŚĂƌĚ�ƌĂŝů�ƐǇƐƚĞŵ�ĂŶĚ�Ă�ƌŽďŽƟĐ�Ăƌŵ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĞǆƚƌĂĐƚ�ƚŚĞ�ƚĂƌŐĞƚ�ŵŽĚƵůĞƐ�
ĨƌŽŵ�ƚŚĞ�ŚŝŐŚͲƌĂĚŝĂƟŽŶ�ĂƌĞĂ�ĂŶĚ�ŵĂŶŝƉƵůĂƚĞ�ƚŚĞŵ�ƚŽ�ƐƚŽƌĂŐĞ͕�ƚŽ�Ă�ŚŽƚ�ĐĞůů͕�Žƌ�ƚŽ�ĂŶ�ŽīͲůŝŶĞ�ŵĂƐƐ�ƐĞƉĂƌĂƚŽƌ͘ �dŚĞ�ŵĂƐƐ�ƐĞƉĂƌĂƚŽƌ�
ƌĞůŝĞƐ�ŽŶ�Ă�ĚŝƉŽůĞ�ŵĂŐŶĞƚ�ƉƌĞǀŝŽƵƐůǇ�ƵƐĞĚ�Ăƚ�ƚŚĞ�>/^K>�ĨĂĐŝůŝƚǇ�;>ŽƵǀĂŝŶͲ>ĂͲEĞƵǀĞ͕��ĞůŐŝƵŵͿ�ǁŚŝĐŚ�ĂůůŽǁƐ�ƚŚĞ�ĐŽůůĞĐƟŽŶ�ŽĨ�ƚŚƌĞĞ�
ƐĂŵƉůĞƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ŵĂƐƐ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ�΀ϯ΁͘
ZĞƐƵůƚƐ�Θ�ĐŽŶĐůƵƐŝŽŶƐ͗�dŚĞ�Đŝǀŝů�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƚŚĞ�ĨĂĐŝůŝƚǇ�ŝƐ�ŶŽǁ�ĐŽŵƉůĞƚĞ�ĂŶĚ�ƚŚĞ�ĐŽŵŵŝƐƐŝŽŶŝŶŐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ĐŽŵƉŽŶĞŶƚƐ�
ŝƐ�ƉƌŽŐƌĞƐƐŝŶŐ͘�dŚĞ�ĮƌƐƚ�ĐŽůůĞĐƟŽŶƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ďĞĨŽƌĞ�ƚŚĞ�ĞŶĚ�ŽĨ�ϮϬϭϲ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽŐƌĂŵŵĞ�Ăƚ���ZEͲD��/�/^�ďƵŝůĚƐ�ƵƉŽŶ�
ƚŚĞ�ĞǆŝƐƟŶŐ�ŵĞĚŝĐĂů�ƌĞƐĞĂƌĐŚ�Ăƚ���ZEͲ/^K>��͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƚŚĞƌĂŶŽƐƟĐ�ƋƵĂĚƌƵƉůĞƚ�ŽĨ�ƚĞƌďŝƵŵ�ŝƐŽƚŽƉĞƐ�΀ϰ΁�Žƌ�ƚŚĞ�ŽƉƟŵŝƐĂƟŽŶ�
ŽĨ�Ϯϭϯ�ŝ�ŐĞŶĞƌĂƚŽƌƐ�΀ϱ΁͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�/�ƐŚĂůů�ŝŶƚƌŽĚƵĐĞ�ƚŚĞ�ŶĞǁ�ĨĂĐŝůŝƚǇ�ĂŶĚ�ƉƌĞƐĞŶƚ�ŝƚƐ�ĐƵƌƌĞŶƚ�ƐƚĂƚĞ�ŽĨ�ŽƉĞƌĂƟŽŶ͘
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dŽ�ŬĞĞƉ�ƚŚĞ�ďĞŶĞĮƚƐ�ŽĨ�ĐĂƌďŽŶ�ŝŽŶƐ�ŝŶ�ƌĂĚŝŽƚŚĞƌĂƉǇ͕ �Ă�ǀĞƌǇ�ŚŝŐŚ�ĂĐĐƵƌĂĐǇ�ŽŶ�ƚŚĞ�ĚŽƐĞ�ůŽĐĂƟŽŶ�ŝƐ�ƌĞƋƵŝƌĞĚ͘�dŚĞ�ĚŽƐĞ�ĚĞƉŽƐŝƟŽŶ�
ŝƐ�ĂīĞĐƚĞĚ�ďǇ�ƚŚĞ�ĨƌĂŐŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŝŽŶƐ�ƚŚĂƚ�ůĞĂĚƐ�ƚŽ͗�;ŝͿ�ƚŚĞ�ĐŽŶƐƵŵƉƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƟůĞƐ�ǁŝƚŚ�ƚŚĞŝƌ�ƉĞŶĞƚƌĂƟŽŶ�
ĚĞƉƚŚ�ŝŶ�ƚŚĞ�ƟƐƐƵĞƐ͕�;ŝŝͿ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ůŝŐŚƚĞƌ�ĨƌĂŐŵĞŶƚƐ�ŚĂǀŝŶŐ�Ă�ĚŝīĞƌĞŶƚ�ďŝŽůŽŐŝĐĂů�ĞīĞĐƟǀĞŶĞƐƐ�;Z��Ϳ͕�;ŝŝŝͿ�ƚŚĞ�ĂƉƉĂƌŝƟŽŶ�ŽĨ�
Ă�ĨƌĂŐŵĞŶƚĂƟŽŶ�ƚĂŝů�ďĞŚŝŶĚ�ƚŚĞ�ƚƵŵŽƌ͘ �dŚĞ�ĐŽŶƐƚƌĂŝŶƚƐ�ŽŶ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ�ĂŶĚͬŽƌ�ĨƌĂŐŵĞŶƚĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�
ƌĂŶŐĞ�ƵƐĞĚ�ŝŶ�ŚĂĚƌŽŶƚŚĞƌĂƉǇ�;ƵƉ�ƚŽ�ϰϬϬ�DĞsͬŶͿ�ĂƌĞ�ŶŽƚ�ǇĞƚ�ƐƵĸĐŝĞŶƚ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ůŽĐĂů�ĚŽƐĞ�ĚĞƉŽƐŝƟŽŶ�ǁŝƚŚ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�
ƌĞƋƵŝƌĞĚ�ŝŶ�Ă�ĐůŝŶŝĐĂů�ƚƌĞĂƚŵĞŶƚ͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƚŚƌĞĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�'�E/>�ďǇ�ŽƵƌ�ĐŽůůĂďŽƌĂƟŽŶ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ĞŶĞƌŐǇ�ĂŶĚ�ĂŶŐƵůĂƌ�ĚŝĨ-
ĨĞƌĞŶƟĂů�ĨƌĂŐŵĞŶƚĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ƚŚŝŶ�ƚĂƌŐĞƚƐ�ŽĨ�ŵĞĚŝĐĂů�ŝŶƚĞƌĞƐƚ�;,͕��͕��ů͕�K�ĂŶĚ�natdŝͿ͘�dǁŽ�ǁĞƌĞ�ĚŽŶĞ�ǁŝƚŚ�ϵϱ�DĞsͬŶ�
12��ďĞĂŵƐ�ŝŶ�ϮϬϭϭ�ĂŶĚ�ϮϬϭϯ�ĂŶĚ�ŽŶĞ�ǁŝƚŚ�Ă�ϱϬ�DĞsͬŶ�12��ďĞĂŵ�ŝŶ�DĂƌĐŚ�ϮϬϭϱ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚͲƵƉ�ǁĂƐ�ŵĂĚĞ�ŽĨ�ĮǀĞ�ƚŚƌĞĞ�
ƐƚĂŐĞƐ��ƚĞůĞƐĐŽƉĞƐ͕�ĞĂĐŚ�ĐŽŵƉŽƐĞĚ�ŽĨ�ƚǁŽ�^ŝ�ĚĞƚĞĐƚŽƌƐ�ĂŶĚ�ŽŶĞ��Ɛ/�ƐĐŝŶƟůůĂƚŽƌ�ŵŽƵŶƚĞĚ�ŽŶ�ƌŽƚĂƟŶŐ�ƐƚĂŐĞƐ�ƚŽ�ĐŽǀĞƌ�ĂŶŐůĞƐ�ĨƌŽŵ�
3° to 39°.
dŚĞ�ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚŝƐ� ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚ� ƐŚŽǁƐ� ƚŚĂƚ� ƚŚĞ�ĂŶŐƵůĂƌ� ĐƌŽƐƐ� ƐĞĐƟŽŶƐ� ĨŽƌ� ůŝŐŚƚ� ĨƌĂŐŵĞŶƚƐ� ĂƌĞ� ůĞƐƐ� ĨŽƌǁĂƌĚͲĨŽĐƵƐĞĚ�Ăƚ�
ϱϬ�DĞsͬŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�ϵϱ�DĞsͬŶ͕�ƌĞƐƵůƟŶŐ�ŝŶ�͞ŇĂƩĞƌ͟�ĚŝƐƚƌŝďƵƟŽŶƐ͘�WƌŽƚŽŶƐ�ĂŶĚ�4,Ğ�ĨƌĂŐŵĞŶƚƐ�ĂƌĞ�ĚŽŵŝŶĂŶƚ�ŽŶ�ƚŚĞ�ĞŶƟƌĞ�
ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ͘��ƚ�ƚŚŝƐ�ďĞĂŵ�ĞŶĞƌŐǇ͕ �ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĂůƉŚĂ�ƉĂƌƟĐůĞƐ�ŝƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƉƌŽƚŽŶƐ�ĨŽƌ�ĂŶŐůĞƐ�ƵƉ�ƚŽ�ϮϬΣ�ĐŽŵƉĂƌĞĚ�
ƚŽ�ϭϬΣ�Ăƚ�ϵϱ�DĞsͬŶ͘
dŚĞ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�Ăƚ�ĨŽƌǁĂƌĚ�ĂŶŐůĞƐ�ĂƌĞ�ƉĞĂŬĞĚ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ďĞĂŵ�ĞŶĞƌŐǇ�ƐŚŽǁŝŶŐ�ĂŶ�ĞŵŝƐƐŝŽŶ�ĚŽŵŝ-
ŶĂƚĞĚ�ďǇ�ƚŚĞ�ƋƵĂƐŝͲƉƌŽũĞĐƟůĞ͘��ŽŵƉĂƌŝƐŽŶƐ�ďĞƚǁĞĞŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�'ĞĂŶƚϰ�ƐŝŵƵůĂƟŽŶƐ�ƵƐŝŶŐ�ĚŝīĞƌĞŶƚ�ŝŶĞůĂƐƟĐ�ŵŽĚĞůƐ�
;�/�͕�YD��ĂŶĚ�/E�>ннͿ�ƐŚŽǁ�ŝŵƉŽƌƚĂŶƚ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͘
&ŝŶĂů�ĚĂƚĂ�ĂƐ�ǁĞůů�ĂƐ�ĐŽŵƉĂƌŝƐŽŶƐ�ǁŝƚŚ�ƐŝŵƵůĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĐŽŶĨĞƌĞŶĐĞ͘

References:
΀ϭ΁��͘��ƌĂƵŶŶ�et al.͕�EƵĐů͘�/ŶƐƚ͘�DĞƚŚ͘���Ϯϲϵ�;ϮϬϭϭͿ͕�Ϯϲϳϲ͖͘�΀Ϯ΁�:͘��ƵĚŽƵĞƚ�et al. WŚǇƐŝĐĂů�ZĞǀŝĞǁ���ϴϴ͕�ϬϮϰϲϬϲ�;ϮϬϭϯͿ͖�΀ϯ΁�:͘��ƵĚŽƵĞƚ�et al. 

WŚǇƐŝĐĂů�ZĞǀŝĞǁ���ϴϵ͕�Ϭϲϰϲϭϱ�;ϮϬϭϰͿ͖�΀ϰ΁�:͘��ƵĚŽƵĞƚ�et al. WŚǇƐŝĐĂů�ZĞǀŝĞǁ���ϴϵ͕�Ϭϱϰϲϭϲ�;ϮϬϭϰͿ
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R242 How nuclear data collected for medical radionuclides production could constrain 
nuclear codes 
'ƵĞƌƟŶ��͘�ϭ͕��ƵĐŚĞŵŝŶ��͘�ϭ͕�,ĂĚĚĂĚ�&͘ �ϭ͕Ϯ͕�DŝĐŚĞů�E͘�ϭ͕Ϯ͕�DĞƟǀŝĞƌ�s͘ �ϭ 
ϭ�>ĂďŽƌĂƚŽŝƌĞ�^h��d��,͕��ĐŽůĞƐ�ĚĞƐ�DŝŶĞƐ�ĚĞ�EĂŶƚĞƐ͕�hŶŝǀĞƌƐŝƚĠ�ĚĞ�EĂŶƚĞƐ͕��EZ^ͬ/EϮWϯ͕�&ƌĂŶĐĞ͖�Ϯ�'/W�
ARRONAX, Saint-Herblain, France

KďũĞĐƟǀĞƐ͗�EƵĐůĞĂƌ�ŵĞĚŝĐŝŶĞ�ŝƐ�Ă�ƐƉĞĐŝĂůƚǇ�ƚŚĂƚ�ƵƐĞƐ�ƵŶƐĞĂůĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ƐŽƵƌĐĞƐ�ĨŽƌ�ƚŚĞƌĂƉǇ�Žƌ�ĚŝĂŐŶŽƐŝƐ�ŽĨ�ĚŝƐĞĂƐĞƐ�ƐƵĐŚ�
ĂƐ�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ĐĂŶĐĞƌ͘ �dŚĞƐĞ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĂƌĞ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƟŵĞ�ĐŽƵƉůĞĚ�ƚŽ�Ă�ĐĂƌƌŝĞƌ�ŵŽůĞĐƵůĞ�ƚŽ�ƚĂƌŐĞƚ�ĐĞůůƐ�ŽĨ�ŝŶƚĞƌĞƐƚ͘�
�ƵƌƌĞŶƚůǇ͕ �ŽŶůǇ�ĨĞǁ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĂƌĞ�ƵƐĞĚ�ŝŶ�ĐůŝŶŝĐĂů�ƉƌĂĐƟĐĞ�ďƵƚ�ŵĂŶǇ�ŽƚŚĞƌƐ�ŵĂǇ�ďĞ�ŽĨ�ŵĞĚŝĐĂů�ŝŶƚĞƌĞƐƚ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ĞŵŝƩĞĚ�
ƌĂĚŝĂƟŽŶ�ĂŶĚͬŽƌ�ƚŚĞŝƌ�ŚĂůĨͲůŝĨĞ͘�dŚĞǇ�ĐĂŶ�ďĞ�ĂĚĂƉƚĞĚ�ƚŽ�ƚŚĞ�ĐĂƌƌŝĞƌ�ŵŽůĞĐƵůĞ�ƚƌĂŶƐŝƚ�ƟŵĞ�ĂŶĚ�ƚŽ�ƚŚĞ�ƉĂƚŚŽůŽŐǇ͘
dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ŝƐ�ƚŽ�ŐŝǀĞ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŝŶŶŽǀĂƟǀĞ�
ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĨŽƌ�ƚŚĞƌĂƉǇ�ĂŶĚ�ĚŝĂŐŶŽƐŝƐ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�'/W��ZZKE�y͕�ǁŚŝĐŚ�ƉŽƐƐĞƐƐĞƐ�Ă�ŵƵůƟͲƉĂƌƟĐůĞ�
high energy cyclotron and to show constrains that can be put on nuclear codes.
DĂƚĞƌŝĂů�ĂŶĚ�DĞƚŚŽĚƐ͗�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�Ă�ŐŝǀĞŶ�ƉƌŽĚƵĐƟŽŶ�ƌŽƵƚĞ͕�ĞǆƉĞƌŝŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�
ƵƐŝŶŐ�ƚŚĞ�ƐƚĂĐŬĞĚ�ĨŽŝůƐ�ƚĞĐŚŶŝƋƵĞ�ĂŶĚ�ŐĂŵŵĂͲƐƉĞĐƚƌŽƐĐŽƉǇ�ĨŽƌ�Ă�ƐĞƚ�ŽĨ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŽĨ�ŵĞĚŝĐĂů�ŝŶƚĞƌĞƐƚ͗�ƉŚŽƚŽŶ�;dĐͲϵϵŵͿ�ĂŶĚ�
ƉŽƐŝƚŽŶ�;^ĐͲϰϰŐͿ�ĞŵŝƩĞƌƐ�ĨŽƌ�ĚŝĂŐŶŽƐŝƐ͕�ĞůĞĐƚƌŽŶ�;ZĞͲϭϴϲ͕�dďͲϭϱϱ͕�^ŶϭϭϳŵͿ�ĂŶĚ�ĂůƉŚĂ�ƉĂƌƟĐůĞƐ�;dŚͲϮϮϲ͕�ZĂͲϮϯϯ͕��ŝͲϮϭϯͿ�Ğŵŝƚ-
ƚĞƌƐ�ĨŽƌ�ƚŚĞƌĂƉĞƵƟĐ�ĂƉƉůŝĐĂƟŽŶƐ͘���ƐǇƐƚĞŵĂƟĐ�ĐŽŵƉĂƌŝƐŽŶ�ŚĂƐ�ďĞĞŶ�ŵĂĚĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞ�ůĂƐƚ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�
d�>z^�ĐŽĚĞ�;ϭ͘ϲͿ�ĂŶĚ�ƚŚĞ�ůĂƌŐĞ�ƐĞƚ�ŽĨ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�ƵƐŝŶŐ�ĚŝīĞƌĞŶƚ�ƉƌŽũĞĐƟůĞƐ�;ƉƌŽƚŽŶ͕�ĚĞƵƚĞƌŽŶ�ĂŶĚ�ĂůƉŚĂ�ƉĂƌƟĐůĞͿ�ĨƌŽŵ�ĨĞǁ�
MeV up to 70 MeV and covering a wide range of target masses. 
ZĞƐƵůƚƐ�ĂŶĚ��ŽŶĐůƵƐŝŽŶ͗�tĞ�ĮƌƐƚ�ƵƐĞĚ�ƚŚĞ�ĐŽĚĞ�ǁŝƚŚ�ŝƚƐ�ĚĞĨĂƵůƚ�ŵŽĚĞůƐ͘�dŚĞŶ͕�ƚŚƌĞĞ�ŵĂŝŶ�ƉŚĞŶŽŵĞŶĂ�ŚĂǀĞ�ďĞĞŶ�ĨŽƵŶĚ�ƚŽ�ŚĂǀĞ�
Ă�ŐƌĞĂƚ�ŝŶŇƵĞŶĐĞ�ŽŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǀĂůƵĞƐ͗�ƚŚĞ�ŽƉƟĐĂů�ŵŽĚĞů͕�ƚŚĞ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ŵŽĚĞů�ĂŶĚ�ƚŚĞ�ůĞǀĞů�
ĚĞŶƐŝƚǇ�ŵŽĚĞů͘�&ŝŶĂůůǇ͕ �Ă�ďĞƩĞƌ�ŽǀĞƌĂůů�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ŽƵƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŚĂƐ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�Ă�ĚŝīĞƌĞŶƚ�ĐŽŵďŝŶĂƟŽŶ�
ŽĨ�ŵŽĚĞůƐ�ĂůƌĞĂĚǇ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�d�>z^�ĐŽĚĞ͘

R243 Production of 92Y via the 92Zr(n,p) reaction using the C(d,n) accelerator neutron 
source 
<ŝŶ�d͘ �ϭ͕�^ĂŶǌĞŶ�z͘ �ϭ͕�<ĂŵŝĚĂ�D͘�ϭ͕�tĂƚĂŶĂďĞ�z͘ �ϭ͕�/ƚŽŚ�D͘�Ϯ 
ϭ�<ǇƵƐŚƵ�hŶŝǀĞƌƐŝƚǇ͕ �ĚĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ�^ĐŝĞŶĐĞ͕�&ƵŬƵŽŬĂ͕�:ĂƉĂŶ͖�Ϯ�dŽŚŽŬƵ�hŶŝǀĞƌƐŝƚǇ͕ ��ǇĐůŽƚƌŽŶ�ĂŶĚ�
Radioisotope Center, Miyagi, Japan

DĞĚŝĐĂů�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĂƌĞ�ǁŝĚĞůǇ�ĂƉƉůŝĞĚ�ŶŽƚ�ŽŶůǇ�ĨŽƌ�ĚŝĂŐŶŽƐƟĐ�ďƵƚ�ĂůƐŽ�ƚŚĞƌĂƉĞƵƟĐ�ƉƵƌƉŽƐĞƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƌĂĚŝŽŝŵŵƵŶŽ-
ƚŚĞƌĂƉǇ�;Z/dͿ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ĐĂŶĐĞƌ�ƚŚĞƌĂƉǇ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͘�zƩƌŝƵŵͲϵϬͲŝďƌŝƚƵŵŽŵĂď�ƟƵǆĞƚĂŶ�ŝƐ�ƚŚĞ�ĮƌƐƚ�Z/d�ĂŐĞŶƚ�
ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�h͘^͘�&ŽŽĚ�ĂŶĚ��ƌƵŐ��ĚŵŝŶŝƐƚƌĂƟŽŶ�;&��Ϳ͘��ŌĞƌ�ƚŚĂƚ�ŝƚ�ŚĂƐ�ďĞĞŶ�ĂƉƉƌŽǀĞĚ�ŝŶ�ŵŽƌĞ�ƚŚĂŶ�ϰϬ�ĐŽƵŶƚƌŝĞƐ͘�hŶƟů�
EŽǀ͘ �ϮϬϭϭ͕�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ďŝŽĚŝƐƚƌŝďƵƟŽŶ�ďǇ�ƵƐŝŶŐ�111/ŶͲŝďƌŝƚƵŵŽŵĂď�ƟƵǆĞƚĂŶ�ďĞĨŽƌĞ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�90zͲŝďƌŝƚƵŵŽŵĂď�ƟƵǆĞƚĂŶ�
;ĐĂůůĞĚ�͞ďŝŽƐĐĂŶ͟Ϳ�ǁĂƐ�ƌĞƋƵŝƌĞĚ�ŝŶ�hŶŝƚĞĚ�^ƚĂƚĞƐ͕�:ĂƉĂŶ�ĂŶĚ�^ǁŝƚǌĞƌůĂŶĚ͘�dŚĞ�&���ƌĞŵŽǀĞĚ�ƚŚĞ�ďŝŽƐĐĂŶ�Ăƚ�EŽǀ͘ �ϮϬϭϭ�ĂŶĚ�ƚŚĞ�
ĮƌƐƚ�ƌĞĂƐŽŶ�ǁĂƐ�͞ĂŶĂůǇƐŝƐ�ŽĨ�ĚĂƚĂ�ŝŶ�Ϯϱϯ�ƉĂƟĞŶƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�/ŶͲϭϭϭ�ŝŵĂŐŝŶŐ�ĚŽƐĞ�ĂŶĚ�ďŝŽƐĐĂŶ�ǁĂƐ�ŶŽƚ�Ă�ƌĞůŝĂďůĞ�ƉƌĞĚŝĐƚŽƌ�
ŽĨ�ĂůƚĞƌĞĚ�zͲϵϬ���s�>/E�;ƚŚĞ�ƚƌĂĚĞ�ŶĂŵĞ�ŽĨ�ŝďƌŝƚƵŵŽŵĂď�ƟƵǆĞƚĂŶͿ�ďŝŽͲĚŝƐƚƌŝďƵƟŽŶ͘͟ �/Ĩ�ŝďƌŝƚƵŵŽŵĂď�ƟƵǆĞƚĂŶ�ŝƐ�ůĂďĞůĞĚ�ǁŝƚŚ�ĂŶ�
zƩƌŝƵŵ�ŝƐŽƚŽƉĞ͕�ŝƚ�ŚĂƐ�ƚŽ�ďĞ�Ă�ƌĞůŝĂďůĞ�ƉƌĞĚŝĐƚŽƌ͘ �^ŝŶĐĞ�ŐĂŵŵĂͲƌĂǇ�ŝŵĂŐŝŶŐ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ďŝŽƐĐĂŶ͕�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƩĞƌ�ŚĂƐ�ƚŽ�ďĞ�
ƵƐĞĚ�ĂƐ�ƚŚĞ�ůĂďĞůůŝŶŐ�ŶƵĐůŝĚĞ͘�dŚĞƌĞ�ĂƌĞ�Ă�ĨĞǁ�zƩƌŝƵŵ�ŝƐŽƚŽƉĞƐ�ǁŚŝĐŚ�Ğŵŝƚ�ŐĂŵŵĂ�ƌĂǇ͘��ŵŽŶŐ�Ăůů�ǁĞ�ĨŽĐƵƐ�ŽŶ�92Y, because it has 
ƌĞůĂƟǀĞůǇͲůŽŶŐ�ŚĂůĨͲůŝĨĞ�;ϯ͘ϱ�ŚͿ�ĂŶĚ�ĚĞĐĂǇƐ�ƚŽ�Ă�ƐƚĂďůĞ�ŝƐŽƚŽƉĞ�;92Zr). 
We propose a new method to produce 92z�ƵƐŝŶŐ�ĂĐĐĞůĞƌĂƚŽƌ�ŶĞƵƚƌŽŶƐ͘�zƩƌŝƵŵͲϵϮ�ŝƐ�ƉƌŽĚƵĐĞĚ�ǀŝĂ�ƚŚĞ�;Ŷ͕ƉͿ�ƌĞĂĐƟŽŶ�ŽŶ�92Zr. A 
ĨĞĂƐŝďŝůŝƚǇ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ��ǇĐůŽƚƌŽŶ�ĂŶĚ�ZĂĚŝŽŝƐŽƚŽƉĞ��ĞŶƚĞƌ�ŝŶ�dŽŚŽŬƵ�hŶŝǀĞƌƐŝƚǇ͘���ĐĂƌďŽŶ�ƚŚŝĐŬ�ƚĂƌŐĞƚ�ǁĂƐ�ŝƌ-
ƌĂĚŝĂƚĞĚ�ďǇ�ϮϬ�DĞs�ĚĞƵƚĞƌŽŶƐ�ƚŽ�ƉƌŽĚƵĐĞ�ĂĐĐĞůĞƌĂƚŽƌ�ŶĞƵƚƌŽŶƐ͘�dŚĞ�ƚŚŝĐŬ�ƚĂƌŐĞƚ�ŶĞƵƚƌŽŶ�ǇŝĞůĚ�;ddEzͿ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ďǇ�ƵƐŝŶŐ�
ƚŚĞ�ŵƵůƟƉůĞ�ĨŽŝůƐ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚ͘�dŚĞ�ĨŽŝůƐ�ǁĞƌĞ�ŵĂĚĞ�ŽĨ��ů͕�&Ğ͕��Ž͕�Eŝ͕��Ŷ͕��ƌ͕ �Eď͕�ĂŶĚ��Ƶ͘�dŚĞ�ĂŵŽƵŶƚ�ŽĨ�92z�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�
ŝŶĚƵĐĞĚ�ŝŵƉƵƌŝƟĞƐ�ǁĞƌĞ�ĞƐƟŵĂƚĞĚ�ďǇ�ƐŝŵƵůĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ddEz͘ �dŚĞ�ĚĞƚĂŝůƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�
ƐŚŽǁŶ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ͘
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Abstracts

R244 In-flight annihilation correction for spectrometry based on the 511 keV photopeak
Steyn GF. 1, Dolley SG. 1, Szelecsényi F. 2, Kovács Z. 2, van der Meulen NP. 3, Vermeulen C. 3 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�ŝdŚĞŵďĂ�>��^͕�^ŽŵĞƌƐĞƚ�tĞƐƚ͕�^ŽƵƚŚ��ĨƌŝĐĂ͖�Ϯ��ǇĐůŽƚƌŽŶ��ƉƉůŝĐĂƟŽŶ�
�ĞƉĂƌƚŵĞŶƚ͕��dKD</͕��ĞďƌĞĐĞŶ͕�,ƵŶŐĂƌǇ͖�ϯ�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚĞ͕�sŝůůŝŐĞŶͲW^/͕�^ǁŝƚǌĞƌůĂŶĚ

�Ŷ�ŝŵƉŽƌƚĂŶƚ�ƌĞƋƵŝƌĞŵĞŶƚ�ŝŶ�ƚŚĞ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŽĨ�ƉŽƐŝƚƌŽŶ�ĞŵŝƩĞƌƐ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ϱϭϭ�ŬĞs�ƉŚŽƚŽƉĞĂŬ͕�ŝƐ�ĐŽŵƉůĞƚĞ�ĂŶŶŝŚŝůĂƟŽŶ�
ǁŝƚŚŝŶ�ƚŚĞ�ŵĂƚĞƌŝĂůƐ�ƚŚĂƚ�ĐŽŶƐƟƚƵƚĞ�ƚŚĞ�ƐŽƵƌĐĞ͘�^ƵĐŚ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŝƐ�ŽŌĞŶ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ĐĂƐĞƐ�ǁŚĞƌĞ�Ă�ƉĂƌƟĐƵůĂƌ�ƌĂĚŝŽŶƵĐůŝĚĞ�
ŚĂƐ�ƐŝŐŶŝĮĐĂŶƚ�ɴн�ĞŵŝƐƐŝŽŶƐ�ďƵƚ�ůĂĐŬƐ�ŽƚŚĞƌ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ɶͲůŝŶĞƐ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƋƵĂŶƟƚĂƟǀĞ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ĂƐƐĞƐƐŵĞŶƚ͘
^ƉĞĐƚƌŽŵĞƚƌǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ϱϭϭ�ŬĞs�ĂŶŶŝŚŝůĂƟŽŶ�ƉŚŽƚŽƉĞĂŬ�ƵƐƵĂůůǇ�ƌĞƋƵŝƌĞƐ�ƚŚĞ�ƉŽƐŝƚƌŽŶ�ƐŽƵƌĐĞ�ƚŽ�ďĞ�ƐƵƌƌŽƵŶĚĞĚ�ďǇ�ĂŶ�ĂĚ-
ĚŝƟŽŶĂů�ĂďƐŽƌďĞƌ�ŵĂƚĞƌŝĂů͘�tŚŝůĞ�ƚŚŝƐ�ŵĞƚŚŽĚ�ŝƐ�ǁĞůů�ĞƐƚĂďůŝƐŚĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͕�ĐŽƌƌĞĐƟŽŶ�ĨŽƌ� ŝŶͲŇŝŐŚƚ�ĂŶŶŝŚŝůĂƟŽŶ�ůŽƐƐĞƐ�
ĨƌŽŵ�ƚŚĞ�ϱϭϭ�ŬĞs�ƉŚŽƚŽƉĞĂŬ�ŝƐ�ŽŌĞŶ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŶĞŐůĞĐƚĞĚ͘�tŝƚŚ�ƚŚĞƐĞ�ŝƐƐƵĞƐ�ŝŶ�ŵŝŶĚ͕�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ǀŽůƵŵĞ�ƐŽƵƌĐĞƐ͕�ƐƵĐŚ�
ĂƐ�ƚǇƉŝĐĂůůǇ�ĞŵƉůŽǇĞĚ�ŝŶ�Ă�ƌĂĚŝŽŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ĞŶǀŝƌŽŶŵĞŶƚ�ĨŽƌ�ǇŝĞůĚ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ĂŶĚ�ƋƵĂůŝƚǇ�ĐŽŶƚƌŽů�;Y�Ϳ�ƉƵƌƉŽƐĞƐ͕�ŝƐ�
presented is this work. 
dŚĞ�ŵĂŝŶ�ĂŝŵƐ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ĂƌĞ�ƚŽ�ďƌŝĞŇǇ�ƌĞǀŝƐŝƚ�ƚŚĞ�ƌĞĂƐŽŶƐ�ĨŽƌ�ŝŶͲŇŝŐŚƚ�ĂŶŶŝŚŝůĂƟŽŶ�ůŽƐƐĞƐ͕�ƚŽ�ƉƌĞƐĞŶƚ�Ă�ŵĞƚŚŽĚ�ĨŽƌ�ƉĞƌĨŽƌŵ-
ŝŶŐ�ƐŝŵƉůĞ�ϱϭϭ�ŬĞs�ƐƉĞĐƚƌŽŵĞƚƌǇ�ƐƵŝƚĂďůĞ�ĨŽƌ�ĂŶǇ�ƌĂĚŝŽŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ĐŽƵŶƟŶŐ�ƌŽŽŵ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�Ă�ŐŽŽĚ�,W'Ğ�ĚĞƚĞĐƚŽƌ͕ �
ƚŽ�ĂƉƉůǇ�ƚŚĞ�ŵĞƚŚŽĚ�ƚŽ�ǀŽůƵŵĞ�ƐŽƵƌĐĞƐ�;ŝŶ�ƚŚŝƐ�ĐĂƐĞ�ƐƚĂŶĚĂƌĚ�ƐĞƌƵŵ�ǀŝĂůƐ�ĐŽŶƚĂŝŶŝŶŐ�Ă�ƐŵĂůů�ƐĂŵƉůĞ�ŽĨ�Ă�ƉƌŽĚƵĐƚ�ƐŽůƵƟŽŶ�ĨŽƌ�
ƉƵƌƉŽƐĞƐ�ŽĨ�ƉĞƌĨŽƌŵŝŶŐ�Ă�ɶͲƌĂǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƚͿ�ĂŶĚ�ůĂƐƚůǇ�ƚŽ�ƉƌĞƐĞŶƚ�ŝŶͲŇŝŐŚƚ�ĂŶŶŝŚŝůĂƟŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ƐƵŝƚĂďůĞ�ĨŽƌ�
ĐŽƌƌĞĐƟŶŐ�ƚŚĞ�ϱϭϭ�ŬĞs�ƉŚŽƚŽƉĞĂŬ�ĂƌĞĂ͕�ĨŽƌ�Ă�ŶƵŵďĞƌ�ŽĨ�ĚŝīĞƌĞŶƚ�ŶŽŶͲĐŽŶǀĞŶƟŽŶĂůͬŶŽŶͲƉƵƌĞ�ƉŽƐŝƚƌŽŶ�ĞŵŝƩĞƌƐ͘�^ŽƵƌĐĞƐ�ŽĨ�
22Na, 64Cu, ϲϱZn, 66Ga, 68Ga and 82Zď�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ĨŽƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͘�dŚĞ�ĂďƐŽƌďĞƌ�ŵĂƚĞƌŝĂůƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ĂƌĞ�ǁĂƚĞƌ͕ �WůĞǆŝŐůĂƐƐ͕�
ďŽƌŽƐŝůŝĐĂƚĞ�ŐůĂƐƐ͕��Ƶ�ĂŶĚ�Wď͘�ZĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ďǇ�ĂŶĂůǇƐŝŶŐ�ƚŚĞ�ϱϭϭ�ŬĞs�ƉŚŽƚŽƉĞĂŬ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĂĐƟǀŝƚǇ�ǀĂůƵĞƐ�ĞǆƚƌĂĐƚĞĚ�
ĨƌŽŵ�ŽƚŚĞƌ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ɶͲůŝŶĞƐ͘�/ƚ�ŝƐ�ƐŚŽǁŶ�ƚŚĂƚ�Ă�ďĞƩĞƌ�ŽǀĞƌĂůů�ĂŐƌĞĞŵĞŶƚ�ŝƐ�ŽďƚĂŝŶĞĚ�ǁŚĞŶ�ŝŶͲŇŝŐŚƚ�ĂŶŶŝŚŝůĂƟŽŶ�ůŽƐƐ�ĐŽƌƌĞĐ-
ƟŽŶƐ�ĂƌĞ�ĞǆƉůŝĐŝƚůǇ�ƉĞƌĨŽƌŵĞĚ͘�

I245 Prompt particle emission in correlation with fission fragments 
>ŝƚĂŝǌĞ�K͘�ϭ͕�^ĞƌŽƚ�K͘�ϭ͕�dŚƵůůŝĞǌ�>͘�ϭ͕Ϯ͕��ŚĞďďŽƵďŝ��͘�ϭ 
1 CEA, DEN, DER, SPRC, Cadarache, Saint Paul-lez-Durance, France; 2 CEA, DSM, IRFU, SPhN, Saclay, Gif-sur-
zǀĞƩĞ͕�&ƌĂŶĐĞ

dŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�ƉƌŝŵĂƌǇ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĐĂŶ�ďĞ�ƐŝŵƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�&/&Z�>/E�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ� ůĞĂĚŝŶŐ�ƚŽ�ĂŶ�
ĞƐƟŵĂƟŽŶ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ƐƵĐŚ�ĂƐ�ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂ�ŵƵůƟƉůŝĐŝƟĞƐ͕�ĂŶĚ�ƐƉĞĐƚƌĂ�ŝŶ�ĐŽƌƌĞůĂƟŽŶ�ǁŝƚŚ�ĮƐƐŝŽŶ�ĨƌĂŐ-
ŵĞŶƚƐ͘��ĞͲĞǆĐŝƚĂƟŽŶ�ĐĂƐĐĂĚĞƐ�ĂƌĞ�ƐŝŵƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŶŽƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂůŝǌĂƟŽŶ�ĨŽůůŽǁŝŶŐ��ĞĐŬǀĂƌ�ƚĞƌŵŝŶŽůŽŐǇ͘���ŶƵĐůĞĂƌ�ƌĞ-
ĂůŝǌĂƟŽŶ�ŝƐ�Ă�ƌĂŶĚŽŵ�ƐĞƚ�ŽĨ�ŶƵĐůĞĂƌ�ůĞǀĞůƐ�;ĞŶĞƌŐǇ͕ �ƐƉŝŶ͕�ƉĂƌŝƚǇͿ�ŝŶ�ĂƐƐŽĐŝĂƟŽŶ�ǁŝƚŚ�ƉĂƌƟĂů�ǁŝĚƚŚƐ�ĨŽƌ�ŶĞƵƚƌŽŶ͕�ŐĂŵŵĂ�Žƌ�ĞůĞĐƚƌŽŶ�
ĞŵŝƐƐŝŽŶ͘��ǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƌĞůĂƚĞĚ�ƚŽ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƚƌĂŶƐŝƟŽŶƐ�ŝŶ�ƚŚĞ�ĚŝƐĐƌĞƚĞ�ůĞǀĞů�ƌĞŐŝŽŶ�ĂƌĞ�ƚĂŬĞŶ�ĨƌŽŵ�Z/W>Ͳϯ�ĚĂƚĂďĂƐĞ͘�
tŚĞŶ�ŶƵĐůĞĂƌ�ůĞǀĞů�ƐƚƌƵĐƚƵƌĞ�ŝƐ�ĐŽŵƉůĞƚĞůǇ�ƵŶŬŶŽǁŶ�;ŝŶ�ƚŚĞ�ĐŽŶƟŶƵƵŵ�ƌĞŐŝŽŶͿ͕�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂŶĚ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŵŽĚĞůƐ�ĂƌĞ�
ƵƐĞĚ͘�/Ŷ�ďĞƚǁĞĞŶ�ƚŚĞƐĞ�ƌĞŐŝŽŶƐ͕�ŽƵƌ�ƉĂƌƟĂů�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŝƐ�ĐŽŵƉůĞƚĞĚ�ďǇ�ŵŽĚĞůƐ�ƵƉ�ƚŽ�Ă�ĮǆĞĚ�ŵĂǆŝŵƵŵ�ůĞǀĞů�
ĚĞŶƐŝƚǇ͘�/Ŷ�ƚŚŝƐ�ǁĂǇ�ƚŚĞ�ǁŚŽůĞ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�ĂĐĐŽƵŶƚĞĚ�ĨŽƌ͘ ��
&/&Z�>/E� ŝƐ�ƌƵůĞĚ�ďǇ�ĮǀĞ�ĨƌĞĞ� ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ĚƌŝǀŝŶŐ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ƌĞƉĂƌƟƟŽŶ͕�ƚŚĞ�ƌŽƚĂƟŽŶĂů�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞ�ƐƉŝŶ�
ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�dŚĞƐĞ�ĮǀĞ�ĨƌĞĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŽ�ŵĂƚĐŚ�Ă�ƚĂƌŐĞƚ�ŽďƐĞƌǀĂďůĞ�ƐƵĐŚ�ĂƐ�ƚŚĞ�
ƚŽƚĂů�ĂǀĞƌĂŐĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�;ŶƵͲďĂƌͿ͘�KŶĐĞ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ŝƐ�ĐŽŵƉůĞƚĞĚ͕�ƚŚĞ�ǁŚŽůĞ�ƐĞƚ�ŽĨ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ĐĂŶ�
ďĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ͘�KďǀŝŽƵƐůǇ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŽďƐĞƌǀĂďůĞƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚŝŶ�ƚŚŝƐ�ĐŽĚĞ�ŝƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ǁŚĂƚ�
ŝƐ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚŝƐ�ĐŽĚĞ�ĐĂŶ�ƚŚĞƌĞĨŽƌĞ�ƉƌŽǀŝĚĞ�ƵƐĞĨƵů�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ĐŽŵƉĂƟďŝůŝƚǇ�ďĞƚǁĞĞŶ�ŵŽĚĞůƐ�ĂŶĚ�Ă�
ǁŚŽůĞ�ƐĞƚ�ŽĨ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ͘�
/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ�ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ƐĞǀĞƌĂů�ŵŽĚĞůƐ�Žƌ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ŝƐ�ĞƐƟŵĂƚĞĚ�ŽŶ�ŝŵƉŽƌƚĂŶƚ�ŽďƐĞƌǀĂďůĞƐ͘�&Žƌ�ŝŶƐƚĂŶĐĞ�
ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƚŽƚĂů�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�Žƌ�ĨƌĂŐŵĞŶƚ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽŶ�ƚŚĞ�ĂǀĞƌĂŐĞ�
ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ŝƐ�ĂĚĚƌĞƐƐĞĚ͘�dŚŝƐ�ĐƌƵĐŝĂů�ŽďƐĞƌǀĂďůĞ�ŝƐ�ĂůƐŽ�ĚĞĐŽŵƉŽƐĞĚ�ŝŶ�ŵĂƐƐ͕�ĐŚĂƌŐĞ�Žƌ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘�
�ǀĞƌĂŐĞ�ŐĂŵŵĂ�ŵƵůƟƉůŝĐŝƚǇ�ĂŶĚ�ƐƉĞĐƚƌƵŵ�ĂƌĞ�ĂůƐŽ�ĚŝƌĞĐƚůǇ�ĚĞĐŽŵƉŽƐĞĚ�ŝŶ�ŵĂƐƐ�ĂŶĚ�ĐŚĂƌŐĞ�ƐƉůŝƚ�ďƵƚ�ĂůƐŽ� ŝŶ�ƌĂĚŝĂƟŽŶ�ƚǇƉĞ�
;ĞůĞĐƚƌŝĐ�Žƌ�ŵĂŐŶĞƟĐ�ŶĂƚƵƌĞ�ĂŶĚ�ŵƵůƟƉŽůĂƌŝƚǇͿ�Žƌ�ĞǆƉƌĞƐƐĞĚ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ĚĞƚĞĐƟŽŶ�ƚŚƌĞƐŚŽůĚ�ĂŶĚ�ƟŵĞ�ĐŽŝŶĐŝĚĞŶĐĞ�ǁŝŶĚŽǁ͘
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R246 Prompt fission neutron spectra for energetic neutron-induced fission of 235U
�ĞǀůŝŶ�D͘�ϭ͕�,ĂŝŐŚƚ�Z�͘�ϭ͕�>ĞĞ�,z͘ �ϭ͕�'ŽŵĞǌ�:�͘�ϭ͕�dĂĚĚĞƵĐĐŝ�dE͘�ϭ͕�DŽƐďǇ�^͘�ϭ͕�K͛�ŽŶŶĞůů�:D͘�ϭ͕�&ŽƟĂĚĞƐ�E͘�
ϭ͕�hůůŵĂŶŶ�:>͘�ϭ͕�EĞůƐŽŶ�ZK͘�ϭ͕�tŚŝƚĞ�D�͘�ϭ͕�^ŽůŽŵŽŶ��:͘�ϭ͕�EĞƵĚĞĐŬĞƌ��͘�ϭ͕�dĂůŽƵ�W͘ �ϭ͕�ZŝƐŝŶŐ�D͘�ϭ͕�tƵ��z͘ �Ϯ͕�
�ƵĐŚĞƌ��͘�Ϯ͕��ƵĐŬŶĞƌ�D͘�Ϯ͕�,ĞŶĚĞƌƐŽŶ�Z͘�Ϯ 
ϭ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�͖�Ϯ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�
USA

�ĐĐƵƌĂƚĞ�ĚĂƚĂ�ŽŶ�ƚŚĞ�ƐƉĞĐƚƌƵŵ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ŝŶ�ĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĂƌĞ�ŶĞĞĚĞĚ�ĨŽƌ�Ă�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ͘��ƚ�>�E^���ǁĞ�ĂƌĞ�ŵĞĂƐƵƌŝŶŐ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�;W&E^Ϳ�ĨŽƌ�ĮƐƐŝŽŶ�ŽĨ�ϮϯϱU and 239Pu induced 
ďǇ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�Ϭ͘ϳ�ƚŽ�ŽǀĞƌ�ϯϬ�DĞs�ƵƐŝŶŐ�ƚŚĞ�tEZ�ŶĞƵƚƌŽŶ�ĨĂĐŝůŝƚǇ͕ �ĂŶĚ�ĨŽƌ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ�ϮϱϮ�Ĩ͘ �dŚĞ�ŐŽĂů�ŝƐ�ƚŽ�ŽďƚĂŝŶ�
ďĞƩĞƌ�ĚĂƚĂ�ƚŚĂŶ�ƚŚŽƐĞ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ĂŶĚ�ĞƐƉĞĐŝĂůůǇ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ĂŶĚ�ƋƵĂŶƟĨǇ�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŽ�Ă�ĚĞĞƉĞƌ�ůĞǀĞů�
than was possible before. 
tĞ�ƵƐĞ�Ă�ĚŽƵďůĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ƚĞĐŚŶŝƋƵĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĞŶĞƌŐŝĞƐ�ŽĨ�ƚŚĞ�ŝŶĐŽŵŝŶŐ�ĂŶĚ�ŽƵƚŐŽŝŶŐ�ŶĞƵƚƌŽŶƐ͘�tĞ�ƵƐĞ�ƉĂƌĂůůĞů�
ƉůĂƚĞ�ĂǀĂůĂŶĐŚĞ�ĚĞƚĞĐƚŽƌƐ�ƚŽ�ƌĞŐŝƐƚĞƌ�ƚŚĞ�ĮƐƐŝŽŶ�ĞǀĞŶƚ͕�ĂŶĚ�ŽŶĞ�Žƌ�ƚŚĞ�ŽƚŚĞƌ�ŽĨ�ƚǁŽ�ĂƌƌĂǇƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌƐ�ƚŽ�ĚĞƚĞĐƚ�ƚŚĞ�
ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ͘�tŝƚŚ�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ǀŝĂ�ǁĂǀĞĨŽƌŵ�ĚŝŐŝƟǌĞƌƐ͕�ĂĐĐŝĚĞŶƚĂů�ĐŽŝŶĐŝĚĞŶĐĞƐ�ďĞƚǁĞĞŶ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĂŶĚ�ŶĞƵƚƌŽŶ�
ĚĞƚĞĐƚŽƌ�ĂƌĞ�ĂůƐŽ�ŵĞĂƐƵƌĞĚ�ƚŽ�ŚŝŐŚ�ƐƚĂƟƐƟĐĂů�ĂĐĐƵƌĂĐǇ�ĂŶĚ�ƚŚĞŶ�ƐƵďƚƌĂĐƚĞĚ�ĨƌŽŵ�ŵĞĂƐƵƌĞĚ�ĞǀĞŶƚƐ͘�
EĞƵƚƌŽŶƐ�ĂƌĞ�ĚĞƚĞĐƚĞĚ�ĞŝƚŚĞƌ�ďǇ�Ă�ϱϰͲĚĞƚĞĐƚŽƌ�ĂƌƌĂǇ�ŽĨ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌƐ�ĨŽƌ�ŶĞƵƚƌŽŶƐ�ĂďŽǀĞ�Ϭ͘ϱ�DĞs�Žƌ�ďǇ�Ă�ϮϮͲĚĞƚĞĐƚŽƌ�Ăƌ-
ray of 6>ŝͲŐůĂƐƐ�ƐĐŝŶƟůůĂƚŽƌƐ�ĨŽƌ�ŶĞƵƚƌŽŶƐ�ďĞůŽǁ�ϭ�DĞs͘ �DĞĂƐƵƌŝŶŐ�ƚŚĞ�ůŽǁͲĞŶĞƌŐǇ�ƉĂƌƚ�ŽĨ�ƚŚĞ�W&E^�ŝƐ�ƉĂƌƟĐƵůĂƌůǇ�ĐŚĂůůĞŶŐŝŶŐ�
ďĞĐĂƵƐĞ�ĚŽǁŶͲƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ�ĐŽŶƚƌŝďƵƚĞ�ƐŝŐŶŝĮĐĂŶƚůǇ�ƚŽ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ƐƉĞĐƚƌĂ͘�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ�ŚĂǀĞ�ƉƌŽǀĞŶ�ƚŽ�ďĞ�
ĞƐƐĞŶƟĂů�ŝŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƐŝŐŶ�ƚŽ�ŵŝŶŝŵŝǌĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ͕�ĂŶĚ�ĂƌĞ�ĐĞŶƚƌĂů�ƚŽ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ƐƉĞĐƚƌĂ͘�
Current results from both arrays will be presented for ϮϯϱU(n,f) and ϮϱϮ�Ĩ;ƐĨͿ͖�ŝŶ�ĂĚĚŝƟŽŶ͕�ǁĞ�ǁŝůů�ĚŝƐĐƵƐƐ�ŽƵƌ�ƉůĂŶ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�
the PFNS for 239Pu(n,f).

R247 New prompt fission neutron spectra measurement in 238U(N,F) reaction with a 
dedicated setup at Lansce/WNR 
>ĂƵƌĞŶƚ��͘�ϭ͕��ĠůŝĞƌ�'͘ϭ͕��ŽŶŶĞƚ�d͘ �ϭ͕��ŚĂƟůůŽŶ��͘�ϭ͕�dĂŝĞď�:͘�ϭ͕�DĂƌŝŶŝ�W͘ �Ϯ͕��ƚĂƐƐĞ��͘�ϯ͕�,ĂŝŐŚƚ�Z�͘�ϰ͕��ĞǀůŝŶ�D͘�ϰ 
ϭ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ���E�'͕��ŽƌĚĞĂƵǆ͕�&ƌĂŶĐĞ͖�ϯ�>W���ĂĞŶ͕��E^/���E͕�hŶŝǀĞƌƐŝƚĠ�ĚĞ��ĂĞŶ͕�
�EZ^ͬ/EϮWϯ͕��ĂĞŶ͕�&ƌĂŶĐĞ͖�ϰ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ͕ �>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�
USA

��ŶĞǁ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�;W&E^Ϳ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝŶ�238h;Ŷ͕ĨͿ�ƌĞĂĐƟŽŶ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�>�E^��ͬtEZ�ĨĂĐŝůŝƚǇ͘��
&Žƌ�W&E^͕�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ƐŚŽǁ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŽŶ�ƚŚĞ�ůŽǁ�;ďĞůŽǁ�ϭ�DĞsͿ�ĂŶĚ�ŚŝŐŚ�;ĂďŽǀĞ�ϱ�DĞsͿ�ĞŶĞƌŐǇ�ƉĂƌƚƐ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ŵĂũŽƌ�
ĂŶĚ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ͘�dŚĞ�ŐŽĂů�ŝƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ͘
dŚĞ�ŝŶĐŽŵŝŶŐ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͕ �ŝŶĚƵĐŝŶŐ�ƚŚĞ�ĮƐƐŝŽŶ͕�ĂŶĚ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞƚŚŽĚ͘�
��ĚĞĚŝĐĂƚĞĚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ĂůƉŚĂͲĮƐƐŝŽŶ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ͕�ƟŵŝŶŐ�ƌĞƐŽůƵƟŽŶ͕�ĂĐƟŶŝĚĞ�ŵĂƐƐ͕�
ĂŶĚ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ͘�
dŚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĐŽŶƚĂŝŶƐ�ϳϮ�ĚĞƉŽƐŝƚƐ�ŽĨ�238h�;Ϭ͘ϲ�ŵŐͬĐŵϸ�ĨŽƌ�Ă�ƚŽƚĂů�ŵĂƐƐ�ŽĨ�ϯϲϬ�ŵŐͿ͘�dŚĞ�ĂůƉŚĂͲĮƐƐŝŽŶ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ŝƐ�
ǀĞƌǇ�ŐŽŽĚ͗�ĮƐƐŝŽŶ�ĚĞƚĞĐƟŽŶ�ĞĸĐŝĞŶĐǇ�ŝƐ�ďĞƩĞƌ�ƚŚĂŶ�ϵϱй͘�DŽƌĞŽǀĞƌ͕ �ƚŚĞ�ƟŵŝŶŐ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ĐŚĂŵďĞƌ�ŝƐ�ůĞƐƐ�ƚŚĂŶ�Ϭ͘ϴ�ŶƐ�
&t,D͕�ƌĞƐƵůƟŶŐ�ŝŶ�Ă�ƟŵŝŶŐ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĂďŽƵƚ�Ϯ�ŶƐ�&t,D͘
dŽ�ĚĞƚĞĐƚ�ŶĞƵƚƌŽŶƐ͕�ƚŚĞ�ϱϰ��ŚŝͲEƵ�ƐĐŝŶƟůůĂƚŽƌ�ĐĞůůƐ�ĂƌƌĂǇ�ǁĞƌĞ�ƐƵƌƌŽƵŶĚŝŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ͘
�Ǉ�ƵƐŝŶŐ� ůĞĂĚ�ƐŚŝĞůĚŝŶŐ͕� ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ� ůŽǁ�ĞŶĞƌŐǇ�ŐĂŵŵĂ�ƌĂǇƐ�ĚĞƚĞĐƚĞĚ� ŝŶ� ƚŚĞ�ĐĞůůƐ�ǁĂƐ� ƌĞĚƵĐĞĚ͕� ŝŵƉƌŽǀŝŶŐ� ƚŚĞ�ŶĞƵƚƌŽŶͲ
ŐĂŵŵĂ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ͘��ĚĚĞĚ�ƚŽ�ƚŚĞ�ĚŝŐŝƚĂů�ĂĐƋƵŝƐŝƟŽŶ�ƐǇƐƚĞŵ͕�ƚŚĞ�ƚŚƌĞƐŚŽůĚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƟŽŶ�ǁĂƐ�ƌĞĚƵĐĞĚ�ďǇ�Ăƚ�ůĞĂƐƚ�
Ă�ĨĂĐƚŽƌ�ƚǁŽ͕�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚƐ͘
dŽ�ĐŽƌƌĞĐƚ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ĐŽŵƉŽŶĞŶƚ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ƐƉĞĐƚƌĂ͕�ĚƵĞ�ƚŽ�ŝŶĐŽŵŝŶŐ�Žƌ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŝŶ�ƚŚĞ�ĞǆƉĞƌŝ-
ŵĞŶƚĂů�ƌŽŽŵ͕�D�EWy�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ǁŚŽůĞ�ƐĞƚƵƉ�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ͘�
,ŝŐŚ�ƐƚĂƟƐƟĐƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ĚƵƌŝŶŐ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ͕�ĂůůŽǁŝŶŐ�Ă�ƉƌĞĐŝƐĞ�ƐƚƵĚǇ�ŽĨ�W&E^�ďĞŚĂǀŝŽƌ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ŝŶĐŝĚĞŶƚ�ŶĞƵ-
tron energy, from 1 MeV to 200 MeV.
dŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ�ĂůƐŽ�ƐŚŽǁĞĚ�ƚŚĂƚ�Ăůů�ƚŚĞ�ŶĞǁ�ƚŽŽůƐ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�W&E^�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ƉĞƌĨŽƌŵŝŶŐ͘�dŚĞƌĞĨŽƌĞ͕�ŽƚŚ-
ĞƌƐ�W&E^�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝƚŚ�ŽƚŚĞƌƐ�ĂĐƟŶŝĚĞƐ͕�ƐƵĐŚ�ĂƐ�239Pu, are planned.
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Abstracts

R248 Local and global even-odd effects in the fragment distributions and the prompt 
emission of 234U(n,f)
'ŝƵďĞŐĂ�'͘�ϭ͕�dƵĚŽƌĂ��͘ϭ͕�,ĂŵďƐĐŚ��&:͘�Ϯ 
ϭ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�Ϯ���Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�
DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ

dŚĞ�ƉĂƉĞƌ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ƚŚĞ�ĚŽŵŝŶĂŶĐĞ�ŽĨ�ƚŚĞ�ŝŶƚƌŝŶƐŝĐ�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�ŝŶ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�;ĚƵĞ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�
ĨƌĂŐŵĞŶƚƐͿ�ĨŽƌ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ĂŶ�ĞǀĞŶͲŽĚĚ�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞƵƐ͕�Ϯϯϰh;Ŷ͕ĨͿ�Ăƚ�ϭϰ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�Ϭ͘Ϯ�DĞs�ƚŽ�
ϱ�DĞs͘ �&Žƌ�ƚŚŝƐ�ĚĞŵŽŶƐƚƌĂƟŽŶ�ƚŚƌĞĞ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶƐ�z;�͕�͕d<�Ϳ�ĂƌĞ�ƵƐĞĚ͘�dŚĞƐĞ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�z;�͕d<�Ϳ�
ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�Ăƚ� :Z�Ͳ/ZDD�ĂŶĚ� ŝƐŽďĂƌŝĐ� ĐŚĂƌŐĞ�ĚŝƐƚƌŝďƵƟŽŶƐ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ��Ɖ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌ�ƉƌĞƐĐƌŝƉƟŽŶƐ͘�dŚĞ�ŐůŽďĂů�
ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ� ŝŶ�ƚŚĞ�z;�Ϳ�ƉƌŽũĞĐƟŽŶƐ͕�ĞǆŚŝďŝƟŶŐ�ƉƌŽŶŽƵŶĐĞĚ�ĚĞĐƌĞĂƐĞƐ�ǁŝƚŚ�ŝŶĐƌĞĂƐŝŶŐ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�;�ŶͿ͕�ĂƌĞ�
ĚŝīĞƌĞŶƚ�ĂƐ�ŵĂŐŶŝƚƵĚĞ�ĂŶĚ�ĚĞĐƌĞĂƐŝŶŐ�ƐůŽƉĞ͘
dŚĞ�ŵƵůƟͲƉĂƌĂŵĞƚƌŝĐ�ŵĂƚƌŝĐĞƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ƋƵĂŶƟƟĞƐ͕�ĂƐ�ƉƌŝŵĂƌǇ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�WŽŝŶƚͲďǇͲWŽŝŶƚ�ŵŽĚĞů�ĂƌĞ�ĂǀĞƌ-
ĂŐĞĚ�ŽǀĞƌ�ƚŚĞƐĞ�z;�͕�͕d<�Ϳ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�
^ŵĂůů�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŐůŽďĂů���ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ŝŶ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�фʆх͕�ƚŽƚĂů�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ĨƌĂŐŵĞŶƚƐ�
фdy�х�ĂŶĚ�ƉƌŽŵƉƚ�ɶͲƌĂǇ�ĞŶĞƌŐǇ�ф�ɶх�ĂŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�E�ŐůŽďĂů�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ŝŶ�ƚŚĞ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ�ĨƌŽŵ�
ĨƌĂŐŵĞŶƚƐ�ф^Ŷх�ĂƌĞ�ŽďƚĂŝŶĞĚ͘�dŚĞ�ŐůŽďĂů�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚƐ�ŝŶ�ĚŝīĞƌĞŶƚ�ƉƌŽŵƉƚ�ĞŵŝƐƐŝŽŶ�ƋƵĂŶƟƟĞƐ�ĞǆŚŝďŝƚ�Ă�ǀĞƌǇ�ƐůŽǁ�ǀĂƌŝĂƟŽŶ�
ǁŝƚŚ��Ŷ͕�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƉƌŽŶŽƵŶĐĞĚ�ĚĞĐƌĞĂƐĞ�ŽĨ�ƚŚĞ�ŐůŽďĂů�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�ŝŶ�ƚŚĞ�z;�Ϳ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�
��ůŽĐĂů�ĞǀĞŶͲŽĚĚ�ĞīĞĐƚ�ŝƐ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�234h;Ŷ͕ĨͿ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĐŽŶĮŐƵƌĂƟŽŶƐ�ŽĨ�ƉƌĞͲĨŽƌŵĞĚ�ĂŶĚ�ĐŽŵƉůĞƚĞůǇ�
ĨŽƌŵĞĚ�ĨƌĂŐŵĞŶƚĂƟŽŶƐ�ŝŶ�ĂŶ�ĞǀĞŶͲŽĚĚ�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞƵƐ͘
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�ĞƐƉŝƚĞ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ƉƌŽŐƌĞƐƐ�ŝŶ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ǀĂƌŝĂƟŽŶƐ�ŽĨ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ŚĞŝŐŚƚƐ�;&�,Ϳ�ƐƟůů�ƌĞŵĂŝŶ�ĂŶ�ŽƉĞŶ�ƉƌŽď-
ůĞŵ͘�&ŝƐƐŝŽŶ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ͕�ǁŚŝĐŚ�ƉƌŽǀŝĚĞ�Ă�ƌĞĂƐŽŶĂďůĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�&�,�ĨŽƌ�ŶƵĐůĞŝ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ƐƚĂďŝůŝƚǇ�ůŝŶĞ͕�ĂƌĞ�ƚƵŶĞĚ�ďǇ�
ƵƐŝŶŐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƐƵĐŚ�ŶƵĐůĞŝ�΀ϭ΁͘�,ŽǁĞǀĞƌ͕ �ůĂƌŐĞ�ĚĞǀŝĂƟŽŶƐ�ĂƌĞ�ŽďƐĞƌǀĞĚ�ďĞƚǁĞĞŶ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ĚŝīĞƌ-
ĞŶƚ�ŵŽĚĞůƐ�ĨŽƌ�&�,�ŽĨ�ŶĞƵƚƌŽŶͲĚĞĮĐŝĞŶƚ�ŶƵĐůĞŝ�ĂŶĚ�ŽĨ�ǀĞƌǇ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŽŶĞƐ͘�/Ŷ�ƚŚĞ�ůĂƐƚ�ĐĂƐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�;ƵƉ�ƚŽ�ϮϬʹϯϬ�DĞs�
΀Ϯ΁Ϳ�ďĞĐŽŵĞ�ŝŵƉŽƌƚĂŶƚ�ŝŶ�ƚŚĞ�ƌͲƉƌŽĐĞƐƐ�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ĞǆƚƌĞŵĞůǇ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ�ǁŚŽƐĞ�&�,�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƚĞƌŵŝŶĂƟŽŶ�ŽĨ�
ƚŚĞ�ƌͲƉƌŽĐĞƐƐ�ďǇ�ĮƐƐŝŽŶ�΀ϯ΁͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕ �ƐƵĐŚ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ�ĂƌĞ�ŶŽƚ�ĂĐĐĞƐƐŝďůĞ�ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ŝŶ�ƉƌĞƐĞŶƚͲĚĂǇ�ĞǆƉĞƌŝŵĞŶƚƐ͘�
�ƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͕�ĮƐƐŝŽŶ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶͲĚĞĮĐŝĞŶƚ�ŶƵĐůĞŝ�ĐĂŶ�ďĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ǁŝƚŚ�ĨƵƐŝŽŶ�ƌĞĂĐƟŽŶƐ͘�&ƵƐŝŽŶͲĮƐƐŝŽŶ�
ĂŶĚ�ĨƵƐŝŽŶͲĞǀĂƉŽƌĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ŚĞĂǀǇ�ŝŽŶƐ�ƉƌŽǀŝĚĞ�ƚŚĞ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ĞƐƟŵĂƚĞƐ�ŽĨ�&�,�ĨŽƌ�ƚŚĞƐĞ�
ŶƵĐůĞŝ͘�/Ŷ�ĐĂůĐƵůĂƟŽŶƐ͕�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǀĂůƵĞƐ�ĂƌĞ�ŵĂŝŶůǇ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƐƚĂƟƐƟĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĚĞĐĂǇŝŶŐ�ŶƵĐůĞŝ͕�ƉĂƌƟĐƵůĂƌůǇ�ďǇ�
&�,�ŽĨ�ŶƵĐůĞŝ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�;�EͿ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ĐŚĂŝŶƐ�ůĞĂĚŝŶŐ�ƚŽ�ŽďƐĞƌǀĂďůĞ�ĞǀĂƉŽƌĂƟŽŶ�ƌĞƐŝĚƵĞƐ�;�ZͿ�ĂŶĚ�
ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŚĞĂǀǇ�ŶƵĐůĞŝ�ĨƌŽŵ�WŽ�ƚŽ�dŚ�ƉƌŽĚƵĐĞĚ�ŝŶ�ĨƵƐŝŽŶ�ƌĞĂĐƟŽŶƐ�ŚĂƐ�ďĞĞŶ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�Ă�
ƐǇƐƚĞŵĂƟĐ�ǁĂǇ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƚŚĞ�ĐŽŶǀĞŶƟŽŶĂů�ďĂƌƌŝĞƌͲƉĂƐƐŝŶŐ�;ĨƵƐŝŽŶͿ�ŵŽĚĞů�ĐŽƵƉůĞĚ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ƐƚĂƟƐƟĐĂů�
ŵŽĚĞů�;^^DͿ�΀ϰ΁͘�dŚĞ�ĚĂƚĂ�ĨŽƌ�ĮƐƐŝŽŶ�ĂŶĚ��Z�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ǀĞƌǇ�ĂƐǇŵŵĞƚƌŝĐ�ƉƌŽũĞĐƟůĞͲƚĂƌŐĞƚ�ĐŽŵďŝŶĂƟŽŶƐ�
ĐĂŶ�ďĞ�ĚĞƐĐƌŝďĞĚ�ǁŝƚŚŝŶ�ƚŚĞƐĞ�ŵŽĚĞůƐ�ƌĂƚŚĞƌ�ǁĞůů�ĂŶĚ�ĂůůŽǁ�ŽŶĞ�ƚŽ�ƐĞƚ�ƚŚĞ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ƵŶĂŵďŝŐƵŽƵƐůǇ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ŽŶĞ�
ĐĂŶ�ƐĐĂůĞ�ĂŶĚ�Įǆ�ŵĂĐƌŽƐĐŽƉŝĐ�;ůŝƋƵŝĚͲĚƌŽƉͿ�&�,�ĨŽƌ�ŶƵĐůĞŝ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ��E�ĚĞͲĞǆĐŝƚĂƟŽŶ͘�/Ŷ�ŶĞĂƌůǇ�ƐǇŵŵĞƚƌŝĐ�ĐŽŵďŝŶĂƟŽŶƐ�
ŽŶĞ�ŚĂƐ�ĞŵƉŝƌŝĐĂůůǇ�ƚŽ�ŝŶƚƌŽĚƵĐĞ�ƚŚĞ�ƋƵĂŶƟƚǇ�ŽĨ�Ă�ĨƵƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ�;WĨƵƐ�ф�ϭͿ�ĂŶĚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ĨƵƐŝŽŶ�ďĂƌƌŝĞƌ�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞƉƌŽĚƵĐĞ��Z�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶƐ�ƵƐŝŶŐ�^^D�ƉĂƌĂŵĞƚĞƌƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ǀĞƌǇ�ĂƐǇŵŵĞƚƌŝĐ�ĐŽŵďŝŶĂƟŽŶƐ�
΀ϱവϳ΁͘�dŚĞ�ŵĂĐƌŽƐĐŽƉŝĐ�&�,�ĨŽƌ�ŶƵĐůĞŝ�ĨƌŽŵ�WŽ�ƚŽ�dŚ�ŚĂǀĞ�ďĞĞŶ�ĚĞƌŝǀĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�
ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ǀĂƌŝŽƵƐ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ͘

ϭ͘�Z/W>ͲϮ͕�ZĞĨĞƌĞŶĐĞ�/ŶƉƵƚ�>ŝďƌĂƌǇ�Ϯ͕�ŚƩƉ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘ŽƌŐͬƌŝƉůͲϮͬ͘�͖�Ϯ͘��͘�DĂŵĚŽƵŚ�Ğƚ�Ăů͕͘�EƵĐů͘�WŚǇƐ͕͘��ϲϳϵ͕�ϯϯϳ�;ϮϬϬϭͿ͖͘�ϯ͘�/͘s͘ �WĂŶŽǀ�
Ğƚ�Ăů͕͘�EƵĐů͘�WŚǇƐ͕͘��ϳϰϳ͕�ϲϯϯ�;ϮϬϬϱͿ͖͘�ϰ͘�t͘�ZĞŝƐĚŽƌĨ͕ ��͘�WŚǇƐ͘���ϯϬϬ͕�ϮϮϳ�;ϭϵϴϭͿ͖�t͘�ZĞŝƐĚŽƌĨ�ĂŶĚ�D͘�^ĐŚćĚĞů͕�ŝďŝĚ�ϯϰϯ͕�ϰϳ�;ϭϵϵϮͿ͖͘�ϱ͘�Z͘E͘�
^ĂŐĂŝĚĂŬ�ĂŶĚ��͘E͘��ŶĚƌĞǇĞǀ͕ �WŚǇƐ͘�ZĞǀ͘ ���ϳϵ͕�Ϭϱϰϲϭϯ�;ϮϬϬϵͿ͖͘�ϲ͘�ZŽŵĂŶ�E͘�^ĂŐĂŝĚĂŬ͕��W:�tĞď�ŽĨ��ŽŶĨĞƌĞŶĐĞƐ�Ϯϭ͕�ϬϲϬϬϭ�;ϮϬϭϮͿ͖͘�ϳ͘�ZŽŵĂŶ�
^ĂŐĂŝĚĂŬ͕�:ŽƵƌŶĂů�ŽĨ�WŚǇƐŝĐƐ͗��ŽŶĨĞƌĞŶĐĞ�^ĞƌŝĞƐ�ϱϴϬ͕�ϬϭϮϬϯϵ�;ϮϬϭϱͿ͘
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 Study on the yield energy dependence for the n+238U fission with semi-impirical 
model 
yƵ�z͘ ͕�>ŝƵ�>͕͘�^ŚƵ�E͕͘��ŚĞŶŐ�z͘ ͕�>ŝƵ�d͘  
WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕��ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚƌĞ͕��ŚŝŶĂ�ŝŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ�͕�Z͘W͘ ��ŚŝŶĂ

��ƐĞŵŝͲĞŵƉŝƌŝĐĂů�ŵŽĚĞů� ŝƐ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ǇŝĞůĚ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ĨŽƌ�Ϯϯϴh�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
ĮƐƐŝŽŶ͘�DĂĐƌŽ�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞ�ƐŚĞůů�ĞīĞĐƚ�ĐŽƌƌĞĐƟŽŶ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ͕�ƚŚĞ�ůĂƚĞƌ�ŽŶĞ�ǁĂƐ�ĂƐƐƵŵĞĚ�ƚŽ�ǁĞĂŬĞŶ�ǁŝƚŚ�ƚŚĞ�ŶƵĐůĞĂƌ�
ƚĞŵƉĞƌĂƚƵƌĞ͘�dŚĞ�ǇŝĞůĚ�ĐŽƵůĚ�ďĞ�ĞǆƉƌĞƐƐĞĚ�ǁŝƚŚ�Ă�ĮǀĞͲ'ĂƵƐƐŝĂŶͲůŝŬĞ�ĞƋƵĂƟŽŶ�ǁŝƚŚ�ϭϯ�ƉĂƌĂŵĞƚĞƌƐ͕�ǁŚŝĐŚ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�
ĮƫŶŐ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�dŚĞ�ƌĞƐƵůƚƐ�ĐŽƵůĚ�ǁĞůů�ĚĞƐĐƌŝďĞ�ƚŚĞ�ǇŝĞůĚ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ƚŚĞ�ǇŝĞůĚ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶĐĞ�ŽĨ�
ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŝŶ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ϬͲϮϬ�DĞs͘ �dŚĞ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�Ăƚ�ĚŝīĞƌĞŶƚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�ǁĞƌĞ�ǀĞƌǇ�ĐůŽƐĞ�Ăƚ�
�Εϭϯϯ͕�ƚŚĂƚ�ŵĞĂŶƚ�ƚŚĞ�ǇŝĞůĚ�ŽĨ��ΕϭϯϮ�ǁŽƵůĚ�ĐŚĂŶŐĞ�ůŝƩůĞ�ǁŝƚŚ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ŽĨ�ϬͲϮϬDĞs͕�ĂŶĚ�ĂŐƌĞĞĚ�ǁŝƚŚ�ĞĂƌůŝĞƌ�ƌĞƐƵůƚƐ�
for Ϯϯϯ͕ϮϯϱU and 239Pu study.

S251 Measurements of isomeric yield ratios of fission products from proton-induced fission 
on nat-U and 232-Th 
ZĂŬŽƉŽƵůŽƐ�s͘ �ϭ͕�>ĂŶƚǌ�D͘�ϭ͕��ůͲ�Ěŝůŝ��͘�ϭ͕�'ŽƌĞůŽǀ��͘�Ϯ͕�<ŽůŚŝŶĞŶ�s͘ �Ϯ͕�DĂƩĞƌĂ��͘�ϭ͕�DŽŽƌĞ�/͘�Ϯ͕�WĞŶƫůć�,͘�Ϯ͕�
WŽŵƉ�^͘�ϭ͕�^ŽůĚĞƌƐ��͘�ϭ͕�WƌŽŬŽĮĞǀ��͘�ϭ͕�^ŽůĚĞƌƐ��͘�ϭ�ĂŶĚ�dŚĞ�/'/^K>�ŐƌŽƵƉ�Ϯ
1 Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden; 2 Department of Physics, 
hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͕�:ǇǀćƐŬǇůć͕�&ŝŶůĂŶĚ

dŚĞ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŝƐ�ƌĞŐĂƌĚĞĚ�ĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƋƵĂŶƟƚǇ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĮƐƐŝŽŶ�ŵĞĐŚĂŶŝƐŵ�
ďĞĐĂƵƐĞ�ŝƚ�ĐĂŶ�ƉƌŽǀŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƐĐŝƐƐŝŽŶ�ĐŽŶĮŐƵƌĂƟŽŶ͘�KŶĞ�ŽĨ�ƚŚĞ�ŵĞĂŶƐ�ƚŽ�ĚĞĚƵĐĞ�ƚŚĞ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ŽĨ�ŚŝŐŚůǇ�
ĞǆĐŝƚĞĚ�ŶƵĐůĞŝ�ŝƐ�ďǇ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ǇŝĞůĚ�ƌĂƟŽ�ŽĨ�ůŽǁ�ůǇŝŶŐ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽĨ�
ƚŚĞ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ�ĨŽƌ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ƉƌŽĐĞƐƐĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƌͲƉƌŽĐĞƐƐ͕�ǁŚŝĐŚ�ŝƐ�ďĞůŝĞǀĞĚ�ƚŽ�ďĞ�ƚĞƌŵŝŶĂƚĞĚ�ďǇ�ƚŚĞ�ĮƐƐŝŽŶ�ŽĨ�ǀĞƌǇ�
ƌŝĐŚ�ŶĞƵƚƌŽŶ�ŚĞĂǀǇ�ŶƵĐůĞŝ͕�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶŝĐƐ�ĂŶĚ�ĚĞĐĂǇ�ŚĞĂƚ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͕�ŵĂŬĞƐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�
ŝƐŽŵĞƌŝĐ�ǇŝĞůĚ�ƌĂƟŽƐ�ŝŵƉŽƌƚĂŶƚ�ďǇ�ŝƚƐĞůĨ͘
tĞ� ƌĞƉŽƌƚ�ŽŶ� ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ� ŝƐŽŵĞƌŝĐ�ǇŝĞůĚ� ƌĂƟŽƐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ� ĨƌŽŵ�ƉƌŽƚŽŶ� ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽŶ� natU and 232dŚ͕�
ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�/ŽŶ�'ƵŝĚĞ�/ƐŽƚŽƉĞ�^ĞƉĂƌĂƚŽƌ�KŶͲ>ŝŶĞ�;/'/^K>Ϳ�ĨĂĐŝůŝƚǇ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͘�tŝƚŚ�ƚŚĞ�/'/^K>�ŵĞƚŚŽĚ͕�
ƐŚŽƌƚͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĐĂŶ�ďĞ�ŵĞĂƐƵƌĞĚ͕�ĂŶĚ�ďǇ�ĞŵƉůŽǇŝŶŐ�ƚŚĞ�ŚŝŐŚ�ƌĞƐŽůǀŝŶŐ�ƉŽǁĞƌ�ŽĨ�ƚŚĞ�WĞŶŶŝŶŐ�ƚƌĂƉ�:z&>dZ�W͕ �ŝƐŽ-
ŵĞƌŝĐ�ƐƚĂƚĞƐ�ƐĞƉĂƌĂƚĞĚ�ĚŽǁŶ�ƚŽ�Ă�ĨĞǁ�ŚƵŶĚƌĞĚƐ�ŬĞs�ĨƌŽŵ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ĐĂŶ�ďĞ�ƌĞƐŽůǀĞĚ͘�dŚƵƐ͕�Ă�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�
ŝƐŽŵĞƌŝĐ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ƌĂƟŽƐ�ďǇ�ŵĞĂŶƐ�ŽĨ�ĐŽƵŶƟŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ŝŽŶƐ�ĐĂŶ�ďĞ�ĂĐĐŽŵƉůŝƐŚĞĚ͕�ƌĞŐŝƐƚĞƌŝŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�
ŝŶ�ůĞƐƐ�ƚŚĂŶ�Ă�ƐĞĐŽŶĚ�ĂŌĞƌ�ƚŚĞŝƌ�ƉƌŽĚƵĐƟŽŶ͘
/ƐŽŵĞƌŝĐ�ǇŝĞůĚ�ƌĂƟŽƐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ŝŶ�Ă�ǁŝĚĞ�ŵĂƐƐ�ƌĂŶŐĞ�;��с�ϴϭ�ƚŽ�ϭϯϬͿ�ĨŽƌ�ƚŚĞ�Ϯϱ�DĞs�ƉƌŽƚŽŶƐ�ŽŶ�natU 
and 232dŚ͘�dŚĞ�ŽďƚĂŝŶĞĚ�ŝƐŽŵĞƌŝĐ�ǇŝĞůĚ�ƌĂƟŽƐ͕�ŝŶ�ĐŽŶũƵŶĐƟŽŶ�ǁŝƚŚ�Ă�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů�ĂŶĂůǇƐŝƐ͕�ǁĞƌĞ�ĐŽŶǀĞƌƚĞĚ�ƚŽ�ƚŚĞ�ƌŽŽƚ�ŵĞĂŶ�
ƐƋƵĂƌĞ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�;:rmsͿ�ŽĨ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĨƌĂŐŵĞŶƚƐ͘�^ƉĞĐŝĮĐĂůůǇ�Ɛŝǆ�ŝƐŽŵĞƌŝĐ�ƉĂŝƌƐ�;81Ge, 96Y, 97Y, 97Nb, 128Sn and 130Sn) with 
ƐƵŝƚĂďůĞ�ŚĂůĨͲůŝǀĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ŝŶ�ǁŚŝĐŚ�ǁĞ�ƐĞĞ�ŝŶĚŝĐĂƟŽŶƐ�ĨŽƌ�Ă�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ƌĂƚĞ�ŽŶ�ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵ͘�
/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ŝƐŽŵĞƌŝĐ�ǇŝĞůĚ�ƌĂƟŽƐ�ŽĨ�nath͕�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ɶͲƐƉĞĐƚƌŽƐĐŽƉǇ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ǀĞƌŝĨǇ�ƚŚĞ�ĐŽŶƐŝƐƚĞŶĐǇ�ŽĨ�
ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚ�ƵƉ͘
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I252 Prompt neutron emission and the energy balance in the reaction 235U(n,f) 
Göök A., Hambsch F.-J., Oberstedt S. 
�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�
�ĞůŐŝƵŵ

/ŶǀĞƐƟŐĂƟŽŶƐ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�;W&EͿ�ĞŵŝƐƐŝŽŶ�ĂƌĞ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ŝŶ�ŐĞŶĞƌĂů�ĂŶĚ�
ƚŚĞ�ƐŚĂƌŝŶŐ�ŽĨ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ĂŵŽŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŝŶ�ƉĂƌƟĐƵůĂƌ͘ ��ǆƉĞƌŝŵĞŶƚĂů�ĂĐƟǀŝƟĞƐ�Ăƚ�/ZDD�ŽŶ�W&E�ĞŵŝƐƐŝŽŶ�ŝŶ�
ƌĞƐƉŽŶƐĞ�ƚŽ�K���ͬE���ŶƵĐůĞĂƌ�ĚĂƚĂ�ƌĞƋƵĞƐƚƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͘�dŚĞ�ĨŽĐƵƐ�ůŝĞƐ�ŽŶ�ŽŶͲŐŽŝŶŐ�ŝŶǀĞƐƟŐĂƟŽŶƐ�ŽĨ�W&E�
ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ƚŚĞ�ƌĞĂĐƟŽŶ�Ϯϯϱh;Ŷ͕ĨͿ�ŝŶ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞƐ�ƚĂŬŝŶŐ�ƉůĂĐĞ�Ăƚ�ƚŚĞ�'�>/E��ĨĂĐŝůŝƚǇ͘�&Žƌ�ƚŚŝƐ�ƌĞĂĐƟŽŶ�
ƐƚƌŽŶŐ�ŇƵĐƚƵĂƟŽŶƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ŵĞĂŶ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ŚĂǀĞ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�΀ϭ΁�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�
ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ŇƵĐƚƵĂƟŽŶƐ�ŽĨ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƟĞƐ�ǁĞƌĞ�ĂůƐŽ�ŽďƐĞƌǀĞĚ�
΀Ϯ΁͘�dŚĞ�ŐŽĂů�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ǀĞƌŝĨǇ�ƚŚĞ�ĐƵƌƌĞŶƚ�ŬŶŽǁůĞĚŐĞ�ŽĨ�W&E�ŵƵůƟƉůŝĐŝƚǇ�ŇƵĐƚƵĂƟŽŶƐ�ĂŶĚ�ƚŽ�ƐƚƵĚǇ�ĐŽƌƌĞůĂƟŽŶƐ�
ǁŝƚŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƉƌŽƉĞƌƟĞƐ͘�dŚĞ��ǆƉĞƌŝŵĞŶƚ�ĞŵƉůŽǇƐ�Ă�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƟŽŶ͘�&ŝƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�
ƉƌŽƉĞƌƟĞƐ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ǀŝĂ�ƚŚĞ�ĚŽƵďůĞ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ƚĞĐŚŶŝƋƵĞ�ƵƐŝŶŐ�Ă�ƉŽƐŝƟŽŶ�ƐĞŶƐŝƟǀĞ�ƚǁŝŶ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ͘
ZĞƐƵůƚƐ�ŽŶ�W&E�ŵƵůƟƉůŝĐŝƚǇ�ĐŽƌƌĞůĂƟŽŶƐ�ǁŝƚŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƉƌŽƉĞƌƟĞƐ�ĨƌŽŵ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ƐŚŽǁ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞƐ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ĞĂƌůŝĞƌ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚŝƐ�ƌĞĂĐƟŽŶ͕�ŝŶĚƵĐĞĚ�ďǇ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ͘�^ƉĞĐŝĮĐĂůůǇ͕ �ƚŚĞ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�

ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ƉĞƌ�ĮƐƐŝŽŶ�ƐŚŽǁƐ�ĂŶ�ŝŶǀĞƌƐĞ�ƐůŽƉĞ�Ě�k/d௳d�Ε�ϯϱй�ǁĞĂŬĞƌ�ƚŚĂŶ�ŽďƐĞƌǀĞĚ�ŝŶ�ĞĂƌůŝĞƌ�ƐƚƵĚŝĞƐ�΀ϯͲϲ΁͘�
dŚĞ�ŝŶǀĞƌƐĞ�ƐůŽƉĞ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ĐĂƌƌŝĞĚ�ĂǁĂǇ�ƉĞƌ�ĞŵŝƩĞĚ�ŶĞƵƚƌŽŶ�ĂŶĚ͕�ƚŚĞƌĞďǇ͕ �ĐůŽƐĞůǇ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ďĂů-
ĂŶĐĞ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƌĞƐƵůƚ�ƐŚŽƵůĚ�ŚĂǀĞ�ƐƚƌŽŶŐ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ŵŽĚĞůůŝŶŐ�ŽĨ�ďŽƚŚ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽŵƉƚ�
௩ͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ŝŶ�ĮƐƐŝŽŶ�ŽĨ�ƚŚĞ�236U compound nucleus.
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R253 Comprehensive modeling of prompt fission neutrons and gamma rays in the 
spontaneous fission of Cf-252 
dĂůŽƵ�W͘ ͕�<ĂǁĂŶŽ�d͘ ͕�^ƚĞƚĐƵ�/͘ 
dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�EĞǁ�DĞǆŝĐŽ͕�h^�

ZĞĐĞŶƚ�ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�ƐƚƵĚǇ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�௩ rays are providing a rather 
ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂŶĚ�ĐŽŚĞƌĞŶƚ�ƉŝĐƚƵƌĞ�ŽĨ�ƚŚĞ�ůĂƚĞƌ�ƐƚĂŐĞƐ�ŝŶ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�&Žƌ�ŵŽƐƚůǇ�ƉƌĂĐƟĐĂů�ƌĞĂƐŽŶƐ͕�ƚŚĞ�ƐƉŽŶƚĂŶĞŽƵƐ�
ĮƐƐŝŽŶ�ŽĨ�ϮϱϮ�Ĩ�ĐŽŶƐƟƚƵƚĞƐ�Ă�ƌĞĂĐƟŽŶ�ŽĨ�ĐŚŽŝĐĞ�ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ĚĂƚĂ͘�KǀĞƌ�ƚŚĞ�ǇĞĂƌƐ͕�ŶƵŵĞƌŽƵƐ�
ĞǆƉĞƌŝŵĞŶƚƐ�ŚĂǀĞ�ƉƌŽǀŝĚĞĚͲ�ĂŶĚ�ƐƟůů�ƉƌŽǀŝĚĞ͕�ƋƵĂůŝƚǇ�ĚĂƚĂ�ŽŶ�ƚŚĞ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ͕�ƚŚĞ�ĂǀĞƌĂŐĞ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ͕ �
ƚŚĞ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶ͕�ĂƐ�ǁĞůů�ĂƐ�ŵŽƌĞ�ĞǆĐůƵƐŝǀĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ŵƵůƟƉůŝĐŝƟĞƐ�ĂƐ�Ă�
ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŝŶ�ŵĂƐƐ͕�ĐŚĂƌŐĞ�ĂŶĚ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ͘��ĂƚĂ�ŽŶ�ŶĞƵƚƌŽŶͲŶĞƵƚƌŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶͲĨƌĂŐŵĞŶƚ�
ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂůƐŽ�ĞǆŝƐƚ͕�ƉƌŽǀŝĚŝŶŐ�ĨƵƌƚŚĞƌ�ĐŽŶƐƚƌĂŝŶƚƐ�ŽŶ�ŵŽĚĞƌŶ�ĮƐƐŝŽŶ�ŵŽĚĞůƐ͘�̂ ŝŵŝůĂƌ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�
ƉƌŽŵƉƚ�ɶ�ƌĂǇƐ͕�ĐŽŵƉůĞƟŶŐ�Ă�ůŽŶŐ�ůŝƐƚ�ŽĨ�ƐĞƉĂƌĂƚĞ�ǀŝĞǁƐ�ŽĨ�ƚŚŝƐ�ƉŽƐƚͲƐĐŝƐƐŝŽŶ�ĞǀĞŶƚ͘
��ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŵŽĚĞůŝŶŐ�ŽĨ�ƚŚĞƐĞ�ĚĂƚĂ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�Ă�ĨƵŶĚĂŵĞŶƚĂů�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ďƵƚ�ĂůƐŽ�ĨŽƌ�ƉůĂĐŝŶŐ�
ƉŚǇƐŝĐĂů�ĐŽŶƐƚƌĂŝŶƚƐ�ŽŶ�ŵŽĚĞůƐ�ƵƐĞĚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ƉƵƌƉŽƐĞƐ͘
/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�/�ǁŝůů�ƌĞǀŝĞǁ�ƚŚĞ�ƉƌŽŐƌĞƐƐ�ŵĂĚĞ�ŝŶ�ƚŚŝƐ�ĚŝƌĞĐƟŽŶ͕�ŝŶ�ƚŚĞ�ůŝŐŚƚ�ŽĨ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞīŽƌƚƐ�ĂŶĚ�ǁŝƚŚ�ƚŚĞ�ĚĞǀĞůŽƉ-
ŵĞŶƚ�ŽĨ�ĞǀĞŶƚͲďǇͲĞǀĞŶƚ�ĮƐƐŝŽŶ�ĐŽĚĞƐ͘��'D&�ŝƐ�ƐƵĐŚ�Ă�ĐŽĚĞ͕�ĚĞǀĞůŽƉĞĚ�Ăƚ�>�E>͕�ǁŚŝĐŚ�ŝŵƉůĞŵĞŶƚƐ�Ă�DŽŶƚĞ��ĂƌůŽ�ǀĞƌƐŝŽŶ�ŽĨ�
ƚŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƐƚĂƟƐƟĐĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƚŚĞŽƌǇ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘��'D&�
ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĞǆŝƐƟŶŐ�ůĂƌŐĞ�ďŽĚǇ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽŶ�ϮϱϮ�Ĩ�;ƐĨͿ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �n-n, n-௩, and ௩-௩�ĐŽƌƌĞůĂƟŽŶƐ�
ĂƌĞ�ĚŝƐĐƵƐƐĞĚ͘��ůƐŽ͕�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�Ăƚ�/ZDD͕����͕�>�E>͕�>>E>�ĂŶĚ�WEW/�ŽŶ�ϮϱϮ�Ĩ�;ƐĨͿ�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�
ĂŶĚ�ɶ�ƐƉĞĐƚƌĂ�ǁŝůů�ďĞ�ƌĞǀŝĞǁĞĚ�ŝŶ�ĚĞƚĂŝů͘
&ŝŶĂůůǇ͕ �/�ǁŝůů�ďƌŝĞŇǇ�ĚŝƐĐƵƐƐ�ƚŚĞ�ŽŶŐŽŝŶŐ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ��'D&͕ �ĂƐ�ǁĞůů�ĂƐ�ŽƚŚĞƌ�ĮƐƐŝŽŶ�ĞǀĞŶƚ�ŐĞŶĞƌĂƚŽƌƐ͕�ŝŶƚŽ�ƚŚĞ�D�EWϲ�ƚƌĂŶƐƉŽƌƚ�
code.
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R254 Prompt neutron multiplicity in thermal neutron induced fission of 235U 
Zeinalov Sh., Sedyshev PV., Shvetsov VN., Sidorova OV. 
>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ͕�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ�DŽƐĐŽǁ�ƌĞŐŝŽŶ͕�ZƵƐƐŝĂ

dŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ŝŶ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�Ϯϯϱh�ŚĂƐ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ĂƉƉůǇŝŶŐ�ĚŝŐŝƚĂů�ƐŝŐŶĂů�ĞůĞĐƚƌŽŶ-
ŝĐƐ͘�dŚĞ�ŐŽĂů�ǁĂƐ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ĚŝŐŝƚĂů�ĚĂƚĂ�ĂĐƋƵŝƐŝƟŽŶ�ĂŶĚ�ĚŝŐŝƚĂů�ƐŝŐŶĂů�ƉƌŽĐĞƐƐŝŶŐ�ĂŶĂůǇƐŝƐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�
ƚŚĞ�ƉŝŽŶĞĞƌŝŶŐ�ǁŽƌŬ�ŽĨ��ƉĂůŝŶ�Ğƚ�Ăů͘�hƐŝŶŐ�Ă�ƚǁŝŶ�&ƌŝƐĐŚ�ŐƌŝĚ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĨŽƌ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĚĞƚĞĐƟŽŶ�ĂŶĚ�Ă�E�Ϯϭϯ�
ĞƋƵŝǀĂůĞŶƚ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ŝŶ�ƚŽƚĂů�ĂďŽƵƚ�ϭϬ6�ŶĞƵƚƌŽŶ�ĐŽŝŶĐŝĚĞŶĐĞƐ�ŚĂǀĞ�ďĞĞŶ�ƌĞŐŝƐƚĞƌĞĚ͘�dŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ͕ �
ŵĂƐƐ�ĂŶĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŚĂƐ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ĂůŽŶŐ�ǁŝƚŚ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ĂŶĚ�ƉƵůƐĞ�ƐŚĂƉĞ�ƵƐŝŶŐ�Ă�Ɛŝǆ�ĐŚĂŶ-
ŶĞů�ƐǇŶĐŚƌŽŶŽƵƐ�ǁĂǀĞĨŽƌŵ�ĚŝŐŝƟǌĞƌ�ǁŝƚŚ�ƐĂŵƉůŝŶŐ�ĨƌĞƋƵĞŶĐǇ�ŽĨ�ϮϱϬ�D,ǌ�ĂŶĚ�ϭϮ�ďŝƚ�ƌĞƐŽůƵƟŽŶ͘�dŚĞ�ƐŝŐŶĂůƐ�ŚĂǀĞ�ďĞĞŶ�ĂŶĂůǇǌĞĚ�
using digital pulse processing algorithms, developed by authors.

R255 237Np absolute delayed neutron yield measurements 
�ŽƌĠ��͘�ϭ͕�>ĞĚŽƵǆ�y͘�Ϯ͕�EŽůƚĞ�Z͘�ϯ͕�'ĂŐŶŽŶͲDŽŝƐĂŶ�&͘ �ϯ͕ϰ͕�ZŽĞƩŐĞƌ�^͘�ϯ 
ϭ�/ƌĨƵͬ^WŚE͕����ͬ^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ͖�Ϯ�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ͖�ϯ�Wd�͕��ƌĂƵŶƐĐŚǁĞŝŐ͕�'ĞƌŵĂŶǇ͖�ϰ�W^/͕�
Villigen, Switzerland

dŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�;�EͿ�ĞŵŝƩĞĚ�ďǇ�ƐŽŵĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŚĂǀĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ĨŽƌ�ƚŚĞ�ĐŽŶƚƌŽů�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͘��E�Ăď-
ƐŽůƵƚĞ�ǇŝĞůĚƐ�ĂŶĚ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŐƌŽƵƉƐ�ŽĨ��E�ƉƌĞĐƵƌƐŽƌƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞ�ƉĂƐƚ�ĨŽƌ�ŵĂũŽƌ�ĂĐƟŶŝĚĞƐ�ĂŶĚ�ĨŽƌ�ĨĞǁ�
ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͘�DĂŶǇ�ŝŶŶŽǀĂƟǀĞ�ƐƚƵĚŝĞƐ�ĨŽƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƌĞĂĐƚŽƌƐ�Žƌ�ĚŝīĞƌĞŶƚ�ĨƵĞů�ĐǇĐůĞƐ�ǁĞƌĞ�ƉƌŽƉŽƐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�
ůĂƐƚ�ϭϱ�ǇĞĂƌƐ͘�dŚŝƐ�ŚĂƐ�ŵŽƟǀĂƚĞĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ��E�ǇŝĞůĚƐ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ĂĐƟŶŝĚĞƐ�ĂŶĚ�ĚŝīĞƌĞŶƚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͘�/Ŷ�
ƚŚŝƐ�ĐŽŶƚĞǆƚ�ƚŚĞ�ĂďƐŽůƵƚĞ��E�ǇŝĞůĚƐ�ŽĨ�237EƉ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ŽǀĞƌ�Ă�ůĂƌŐĞ�ĚŽŵĂŝŶ�ŝŶ�ĞŶĞƌŐǇ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ͕�ĨƵŶĚĞĚ�ďǇ�ƚŚĞ�
�ƵƌŽƉĞĂŶ�ĐŽŶƚƌĂĐƚ��Z/E��͕�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�WŚǇƐŝŬĂůŝƐĐŚͲdĞĐŚŶŝƐĐŚĞ��ƵŶĚĞƐĂŶƐƚĂůƚ�ĨĂĐŝůŝƚǇ͘�
dŚĞ�Wd��sĂŶ�ĚĞ�'ƌĂĂī�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚŚĞ�ĐǇĐůŽƚƌŽŶ��sϮϴ�ŚĂǀĞ�ĚĞůŝǀĞƌĞĚ�ϵ�ĚŝīĞƌĞŶƚ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ďĞƚǁĞĞŶ�ϭ͘ϱ�ĂŶĚ�ϭϲ�DĞs�
ƵƐŝŶŐ�Ɖнd͕ �Ěн��ĂŶĚ�Ěнd�ƌĞĂĐƟŽŶƐ͘�dǁĞůǀĞ�3,Ğ�ƚƵďĞƐ�ŝŶƐĞƌƚĞĚ�ŝŶ�Ă�ƉŽůǇĞƚŚǇůĞŶĞ�ĐǇůŝŶĚĞƌ�ĐŽŵƉŽƐĞĚ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵ�ǁŝƚŚ�
Ă�ƚŽƚĂů�ĞĸĐŝĞŶĐǇ�ŽĨ�Εϭϱ�й͘�&Žƌ�ĞĂĐŚ�ďĞĂŵ�ĞŶĞƌŐǇ͕ �ƚŚĞ�ĂďƐŽůƵƚĞ��E�ǇŝĞůĚƐ�ŚĂǀĞ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ďĂĐŬ-
ŐƌŽƵŶĚ͕�ƚŚĞ�ĐŽƌƌĞĐƟŽŶƐ�ĨŽƌ�ƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ�ŝŶ�ƚŚĞ�ƉŽůǇĞƚŚǇůĞŶĞ͕�ƚŚĞ�ŶŽŶ�ŵŽŶŽͲĞŶĞƌŐĞƟĐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ďĞĂŵ͕�ĞƚĐ͙��
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�ĂŶĚ�ƚŚĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ�ǁŝůů�ďĞ�ĚĞƐĐƌŝďĞĚ͘�dŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ĂďƐŽůƵƚĞ��E�ǇŝĞůĚƐ�
ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĐŝĚĞŶƚ�ďĞĂŵ�ĞŶĞƌŐŝĞƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉƌĞǀŝŽƵƐ�ƌĞƐƵůƚƐ�ŽŶ�232dŚ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�
the same apparatus.
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Abstracts

R256 Prompt fission neutron and gamma properties as a function of incident neutron energy 
^ƚĞƚĐƵ�/͕͘�dĂůŽƵ�W͘ ͕�<ĂǁĂŶŽ�d͘ � 
dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

dŚĞ��'D&�ĐŽĚĞ͕�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚŚĞ�EƵĐůĞĂƌ��ĂƚĂ�'ƌŽƵƉ�Ăƚ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �ƉƌŽǀŝĚĞƐ�Ă�ĐŽŵƉůĞƚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�
ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŐĂŵŵĂ�ƌĂǇƐ͕�ĞŵŝƩĞĚ�ďĞĨŽƌĞ�ďĞƚĂ�ĚĞĐĂǇƐ͘�/ƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�Ă�DŽŶƚĞͲ�ĂƌůŽ�ŝŵƉůĞŵĞŶƚĂ-
ƟŽŶ�ŽĨ�ƚŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů͕�ǁŚŝĐŚ�ƉƌŽǀŝĚĞƐ�ĂŶ�ĂĐĐƵƌĂƚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�
ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƚŽǁĂƌĚ�ƐƚĂďůĞ�ĐŽŶĮŐƵƌĂƟŽŶƐ�ǀŝĂ�ƉĂƌƟĐůĞ�;ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŐĂŵŵĂ�ƌĂǇƐͿ�ĞŵŝƐƐŝŽŶƐ͘�dŚŝƐ�ĂƉƉƌŽĂĐŚ�ĂůůŽǁƐ�
Ă�ŵŽƌĞ�ĚĞƚĂŝůĞĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ŽďƐĞƌǀĂďůĞƐ�ƉƌĞǀŝŽƵƐůǇ�ŶŽƚ�ĐĂůĐƵůĂƚĞĚ�ŝŶ�ƚŚĞ�ƐŝŵƉůĞƌ�ǇĞƚ�ƐƵĐĐĞƐƐĨƵů�>ŽƐ��ůĂ-
ŵŽƐ�ŵŽĚĞů͕�ƐƵĐŚ�ĂƐ�ŵƵůƟƉůŝĐŝƚǇ�ƉƌŽďĂďŝůŝƟĞƐ�ĂŶĚ�ĐŽƌƌĞůĂƟŽŶƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ĞŵŝƩĞĚ�ƉĂƌƟĐůĞƐ͕�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�
ŐĂŵŵĂͲƌĂǇ�ŽďƐĞƌǀĂďůĞƐ͘�KƌŝŐŝŶĂůůǇ�ŝŵƉůĞŵĞŶƚĞĚ�ĨŽƌ�ƚŚĞ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŽĨ�ϮϱϮ�Ĩ�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�ϮϯϱU and 
239WƵ�Ăƚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͕ �ƚŚĞ�ĨŽƌŵĂůŝƐŵ�ŚĂƐ�ďĞĞŶ�ĞǆƚĞŶĚĞĚ�ƚŽ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬ�DĞs͘ �&Žƌ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�
ŽĨ�ƉƌĞͲĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ͕�Ăƚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�ďĞǇŽŶĚ�ƐĞĐŽŶĚͲĐŚĂŶĐĞ�ĮƐƐŝŽŶ͕�ǁĞ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ďŽƚŚ�ƚŚĞ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ĂŶĚ�
ƐƚĂƟƐƟĐĂů�ĐŽŵƉŽŶĞŶƚƐ͘��Ǉ�ƐĂŵƉůŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĂŶĚ�ƐƵďƚƌĂĐƟŶŐ�ƚŚĞ�ƉƌĞͲĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĨƌŽŵ�ƚŚĞ�ƚŽƚĂů�ĞŶĞƌŐǇ�ŽĨ�
ƚŚĞ�ƐǇƐƚĞŵ͕�ǁĞ�ŽďƚĂŝŶ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ĨŽƌ�ĮƐƐŝŽŶ͘�dŚĞ�ǇŝĞůĚƐ�ŝŶ�ŵĂƐƐ͕�ĐŚĂƌŐĞ͕�ĂŶĚ�d<�͕�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ĞŶĞƌŐǇ�ĐŽŶ-
ƐĞƌǀĂƟŽŶ�ƌƵůĞƐ͕�ĂƌĞ�ƵƐĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�Ă�ĐŽůůĞĐƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�ǁŚŽƐĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ƚŽ�Ă�ŐƌŽƵŶĚ�Žƌ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞ�
ǁĞ�ĨŽůůŽǁ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�ǁĞ�ǁŝůů�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂ�ŽďƐĞƌǀĂďůĞƐ�;ŵƵůƟƉůŝĐŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�
ƐƉĞĐƚƌĂͿ�ƚŽ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŝŶƉƵƚ͕�ǁŚŝĐŚ�ĂƌĞ�ĞŝƚŚĞƌ�ŶŽŶͲŽďƐĞƌǀĂďůĞ�;ŵƵůƟͲĐŚĂŶĐĞ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐͿ͕�Žƌ�ƉŽƐƐŝďůǇ�ĂƌĞ�ůŝŵŝƚĞĚ�ĚƵĞ�
ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐŽůƵƟŽŶ�;Ğ͘Ő͕͘�ŵĂƐƐ�ǇŝĞůĚƐͿ͘��/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ǁĞ�ǁŝůů�ĂƉƉůǇ�ƚŚŝƐ�ĨŽƌŵĂůŝƐŵ�ƚŽ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�ϮϯϱU 
and 239Pu.

I257 The calculation and evaluation for n+54,56,57,58Fe reactions 
>ŝĂŶŐ�,͘�ϭ͕�yƵ�z͘ �Ϯ͕�'ƵŽ�,͘�ϯ͕�,ĂŶ�z͘ �ϭ͕��Ăŝ��͕͘�^ŚĞŶ�Y͘�ϭ 
ϭ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘�ŚŝŶĂ͖�Ϯ�^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ůĞĐƚƌŽŶŝĐ�^ĐŝĞŶĐĞ͕�^ŚĂŶǆŝ��ĂƚŽŶŐ�
hŶŝǀĞƌƐŝƚǇ͕ ��ĂƚŽŶŐ͕�Z͘W͘�ŚŝŶĂ͖�ϯ�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂ͖�
ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EĂŶŬĂŝ�hŶŝǀĞƌƐŝƚǇ͕ �dŝĂŶũŝŶ͕�Z͘W͘�ŚŝŶĂ

�ůů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͕�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ĂŶŐůĞͲŝŶƚĞŐƌĂƚĞĚ�ƐƉĞĐ-
ƚƌĂ͕�ɶͲƌĂǇ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ĨŽƌ�ϱϰ͕ϱϲ͕ϱϳ͕ϱϴ&Ğ�Ăƚ�ŝŶĐŝĚĞŶƚ�
ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĨƌŽŵ�Ϭ͘ϭ�ƚŽ�ϮϬϬ�DĞs͘ �dŚĞ�ŽƉƟĐĂů�ŵŽĚĞů͕�ƚŚĞ�ƵŶŝĮĞĚ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĂŶĚ�ĞǆĐŝƚŽŶ�ŵŽĚĞů�ǁŚŝĐŚ�ŝŶĐůƵĚĞĚ�ƚŚĞ�
ŝŵƉƌŽǀĞĚ�/ǁĂŵŽƚŽͲ,ĂƌĂĚĂ�ŵŽĚĞů͕�ƚŚĞ�ůŝŶĞĂƌ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ĚĞƉĞŶĚĞŶƚ�ĞǆĐŝƚŽŶ�ĚĞŶƐŝƚǇ�ŵŽĚĞů͕�ƚŚĞ�ĚŝƐƚŽƌƚĞĚ�ǁĂǀĞ��ŽƌŶ�
ĂƉƉƌŽǆŝŵĂƟŽŶ͕�ƚŚĞ�ŝŶƚƌĂŶƵĐůĞĂƌ�ĐĂƐĐĂĚĞ�ŵŽĚĞů�ĂŶĚ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƌĞ�ƵƐĞĚ͘�dŚĞ�ƚŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�
ĂŶĂůǇƐŝƐ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�;Ŷ͕�Ŷ͛௩Ϳ͕�;Ŷ͕�ϮŶ͛௩Ϳ͕�;Ŷ͕�Ŷ͛Ϳ�ĂŶĚ�;Ŷ͕�ϮŶͿ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶƐŝƐƚ-
ĞŶƚ�ƚŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�dŚĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ƉƌŽǀŝĚĞ�ƚŚĞ�
ŐŽŽĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƐŚĂƉĞƐ�ĂŶĚ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĂŶĚ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ĞŵŝƐƐŝŽŶ�ŶĞƵƚƌŽŶ͕�
ƉƌŽƚŽŶ͕�ĚĞƵƚĞƌŽŶ͕�ƚƌŝƚŽŶ͕�ŚĞůŝƵŵ�ĂŶĚ�ĂůƉŚĂ͘�dŚĞ�ƉƌĞƐĞŶƚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�
ĞǀĂůƵĂƚĞĚ�ƌĞƐƵůƚƐ�ĨƌŽŵ��E�&ͬ�Ͳs//͕�:�E�>Ͳϰ͕�ĂŶĚ�ƉƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ��E�&ͬ��ĨŽƌŵĂƚ͘
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R258 New evaluations of n+Cu and n+Zr nuclear data for neutron energies up to 200 MeV 
Pereslavtsev P., Leal L., Konobeyev A., Fischer U. 
<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ�;</dͿ͕�/ŶƐƟƚƵƚ�Ĩƺƌ�EĞƵƚƌŽŶĞŶƉŚǇƐŝŬ�Ƶ͘�ZĞĂŬƚŽƌƚĞĐŚŶŝŬ͕��ŐŐĞŶƐƚĞŝŶͲ
Leopoldshafen Karlsruhe, Germany

,ŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ�ĨŽƌ�ƚŚĞ�ƐƚĂďůĞ�ĐŽƉƉĞƌ�ŝƐŽƚŽƉĞƐ�ϲϯ͕ϲϱ�Ƶ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭͼϭϬ-

11�ƵƉ�ƚŽ�ϮϬϬ�DĞs͘ �dŚŝƐ�ĞǀĂůƵĂƟŽŶ�ƉƌŽǀŝĚĞƐ�Ă�ĐŽŵƉůĞƚĞ�ĂŶĚ�ĐŽŶƐŝƐƚĞŶƚ�ƐĞƚ�ŽĨ�ĚĂƚĂ�ĂƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ƉĂƌƟĐůĞ�ƚƌĂŶƐƉŽƌƚ͕�ŚĞĂƟŶŐ͕�
ƐŚŝĞůĚŝŶŐ�ĂŶĚ�ƌĂĚŝĂƟŽŶ�ĚĂŵĂŐĞ�ƐŝŵƵůĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĮƐƐŝŽŶ�ĂŶĚ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌ�ĂƉƉůŝĐĂƟŽŶƐ͘��
dŚĞ�d�>z^Ͳϭ͘ϴ�ĐŽŵƉƵƚĞƌ�ĐŽĚĞ�ŝƐ�ƵƐĞĚ�ƚŽ�ŐĞŶĞƌĂƚĞ�Ă�ĨƵůů�ƐĞƚ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĨƌŽŵ�Ϭ͘ϬϬϭ�ƚŽ�ϮϬϬ�DĞs͘ �
dŚĞ�ƐƚĂƟƐƟĐĂů�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƚŚĞŽƌǇ�ŝƐ�ĂƉƉůŝĞĚ�ĨŽƌ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ŐĞŽŵĞƚƌǇ�ĚĞƉĞŶĚĞŶƚ�ŚǇďƌŝĚ�ŵŽĚĞů��
ŝƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ŽƉƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�d�>z^�ŝŶƚĞƌŶĂůůǇ�
ŵĂŬŝŶŐ�ƵƐĞ�ŽĨ�ĚĞĨĂƵůƚ�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂůƐ�;KDWƐͿ�ĨŽƌ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ƉƌŽƚŽŶƐ�ĂŶĚ�ĞǆƚĞƌŶĂů�KDWƐ�ĨŽƌ�ŽƚŚĞƌ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ͘�
dŚĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�d�>z^�ĐĂůĐƵůĂƟŽŶƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ĂŐĂŝŶƐƚ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�sĂůŝĚĂƚĞĚ�
ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ĨƌŽŵ�ŽƚŚĞƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ǁĞƌĞ�ĂĚŽƉƚĞĚ�ĂƐ�ĨĂƌ�ĂƐ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŝŶ�ĐĂƐĞ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�
ŵŽĚĞůƐ�ĚĞĮĐŝĞŶĐǇ͘
EĞǁ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĞǀĂůƵĂƟŽŶƐ�ĨŽƌ�Ŷнϲϯ͕ϲϱ�Ƶ�ŝŶĐůƵĚŝŶŐ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ǁĞƌĞ�ĚŽŶĞ�ǁŝƚŚ�ƚŚĞ�^�DDz�ĐŽĚĞ͘��dŚŝƐ�ĞǀĂůƵ-
ĂƟŽŶ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�'�>/E��ŽŶ�ĞŶƌŝĐŚĞĚ�ŝƐŽƚŽƉŝĐ�ĐŽƉƉĞƌ�ƐĂŵƉůĞƐ�ĨŽƌ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐ-
ƟŽŶƐ�ĂŶĚ�ŽŶ�ŽůĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƉƌĞĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�KĂŬ�ZŝĚŐĞ��ůĞĐƚƌŽŶ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�;KZ�>�Ϳ�ŽŶ�ŚŝŐŚůǇ�ĞŶƌŝĐŚĞĚ�ŝƐŽƚŽƉŝĐ�
copper samples for the neutron transmission. 
dŚĞ�ŶĞǁ�ĞǀĂůƵĂƟŽŶƐ�ƉƌŽǀŝĚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĨŽƌ�Ăůů�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƵƉ�ƚŽ�ϮϬϬ�DĞs�ƚŽ�ĞŶĂďůĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐĞƐ�
ǁŝƚŚ�ƚŚĞ�ĚĂƚĂ�ĮůĞƐ͘�dŚŝƐ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ƌĞƐƵůƚƐ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁŝƚŚ�ƌĞůĞǀĂŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�
ƵƐŝŶŐ�ƚŚĞ�hŶŝĮĞĚ�DŽŶƚĞ��ĂƌůŽ��ƉƉƌŽĂĐŚ�ĂƐ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ���<���ĐŽŵƉƵƚĞƌ�ĐŽĚĞ�ŽĨ�</d͘
'ĞŶĞƌĂů�ƉƵƌƉŽƐĞ�ĚĂƚĂ�ĮůĞƐ�ĨŽƌ�Ŷнϲϯ͕ϲϱ�Ƶ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĨƌŽŵ�ϭͼϭϬ-11 to 200 MeV were generated in accordance with ENDF-6 
ĨŽƌŵĂƚ�ƌƵůĞƐ͘�/ŶƚĞŶƐŝǀĞ�ƚĞƐƟŶŐ�ŽĨ�ƚŚĞ�ĮůĞƐ�ǁĂƐ�ƚŚĞŶ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ĂŶĂůǇƐĞƐ�ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ĂƐ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ďĞŶĐŚ-
ŵĂƌŬ�ĚĂƚĂ�ďĂƐĞ�ĨŽƌ�ĮƐƐŝŽŶ�ĂŶĚ�ĨƵƐŝŽŶ�ƚĞĐŚŶŽůŽŐǇ�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚĞƐĞ�ĚĂƚĂ�ĮůĞƐ͕�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�ĨƵƐŝŽŶ�
ƉƌŽŐƌĂŵ͕�ĮŶĂůůǇ�ǁŝůů�ďĞ�ŵĂĚĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ŝŶĐůƵƐŝŽŶ�ŝŶ�ƚŚĞ�:�&&�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ͘

R259 Application of the samint methodology to the new cross section evaluations of 63cu 
and 65cu 
Sobes V. 1, Leal LC. 2 
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dŚĞ�^�D/Ed�ŵĞƚŚŽĚŽůŽŐǇ�ĂůůŽǁƐ�ĐŽƵƉůŝŶŐ�ŽĨ�ĚŝīĞƌĞŶƟĂů�ĂŶĚ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ŝŶ�Ă�ĐŽŶƟŶƵŽƵƐͲĞŶĞƌŐǇ�ĨƌĂŵĞǁŽƌŬ�΀ϭ΁͘�
WƌŝŽƌ�ƚŽ�ƚŚĞ�^�D/Ed�ĐŽĚĞ͕�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ƐƵĐŚ�ĂƐ�ŝŶ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƌŝƟĐĂůŝƚǇ�^ĂĨĞƚǇ��ĞŶĐŚŵĂƌŬ��ǆƉĞƌŝŵĞŶƚƐ�
WƌŽũĞĐƚ͕�ƌĞŵĂŝŶĞĚ�Ă�ƚŽŽů�ĨŽƌ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĐŽŵƉůĞƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͘��EŽǁ͕�^�D/Ed�ĞǆƚƌĂĐƚƐ�ŝŶĨŽƌŵĂƟŽŶ�ĨƌŽŵ�ŝŶƚĞŐƌĂů�
ďĞŶĐŚŵĂƌŬƐ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ĐĂůĐƵůĂƚĞĚ�ƐĞŶƐŝƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ�ďǇ�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞƐ�ƐƵĐŚ�ĂƐ����d^hE�D/Ͳϯ��Žƌ�D�EWϲ�ĂŶĚ�ĐŽŵ-
ďŝŶĞƐ�ŝƚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚŽ�ƉƌŽĚƵĐĞ�ĂŶ�ƵƉĚĂƚĞĚ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶ�ďĂƐĞĚ�ŽŶ�
ďŽƚŚ�ƐĞƚƐ�ŽĨ�ĚĂƚĂ͘��dŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŐĞŶĞƌĂůŝǌĞĚ�ůŝŶĞĂƌ�ůĞĂƐƚ�ƐƋƵĂƌĞƐ�ŵĞƚŚŽĚŽůŽŐǇ�ĞŶƐƵƌĞƐ�ƚŚĂƚ�ƉƌŽƉĞƌ�ǁĞŝŐŚƚ�ŝƐ�ŐŝǀĞŶ�ƚŽ�ďŽƚŚ�ƚŚĞ�
ĚŝīĞƌĞŶƟĂů�ĂŶĚ�ŝŶƚĞŐƌĂů�ĚĂƚĂ͘��EĞĂƌ�ƚŚĞ�ĞŶĚ�ŽĨ�Ă�ƚƌĂĚŝƟŽŶĂů�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ͕�ŝŶƚĞŐƌĂů�ĚĂƚĂ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƌĞƐŽůǀĞ�ƌĞŵĂŝŶŝŶŐ�
ĂŵďŝŐƵŝƚǇ�ďĞƚǁĞĞŶ�ĚŝīĞƌĞŶƟĂů�ĚĂƚĂ�ƐĞƚƐ͕�ŚŝŐŚůŝŐŚƚ�ƚƌŽƵďůĞƐŽŵĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ͕�ĚĞƚĞƌŵŝŶĞ�ŬĞǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�
ŝŶƚĞŐƌĂů�ďĞŶĐŚŵĂƌŬ�ĐĂůĐƵůĂƟŽŶƐ͕�ĂŶĚ�ŝŵƉƌŽǀĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝǆ�ĞǀĂůƵĂƟŽŶ͘��,ŽǁĞǀĞƌ͕ �^�D/Ed�ŝƐ�ŶŽƚ�ŝŶƚĞŶĚĞĚ�
ƚŽ�ďŝĂƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƚŽǁĂƌĚ�ƐƉĞĐŝĮĐ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ďƵƚ�ƐŚŽƵůĚ�ďĞ�ƵƐĞĚ�ƚŽ�ƐƵƉƉůĞŵĞŶƚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĚŝīĞƌĞŶƟĂů�ĞǆƉĞƌŝ-
ŵĞŶƚĂů�ĚĂƚĂ͘��ƚ�ƚŚĞ�ĐŽŶĨĞƌĞŶĐĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�^�D/Ed�ŵĞƚŚŽĚŽůŽŐǇ�ƚŽ�ƚŚĞ�ŶĞǁ�KZE>�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�
two isotopes of copper, 63Cu and ϲϱCu will be presented.

΀ϭ΁�s͘ �^ŽďĞƐ͕�>͘�>ĞĂů͕�'͘��ƌďĂŶĂƐ͕�EƵĐůĞĂƌ��ĂƚĂ��ĚũƵƐƚŵĞŶƚ�ǁŝƚŚ�^�DDz��ĂƐĞĚ�ŽŶ�/ŶƚĞŐƌĂů��ǆƉĞƌŝŵĞŶƚƐ͕�dƌĂŶƐ͘��ŵ͘�EƵĐů͘�^ŽĐ͕͘�ϭϭϭ͕�EŽǀ͘ �
2014.
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R260 On the use of the generalized SPRT method in the equivalent hard sphere approximation 
for nuclear data evaluation 
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EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϰ�/EZE�͕�^ŽĮĂ͕��ƵůŐĂƌŝĂ�

��ĐŽŶƐŝƐƚĞŶƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�ƚŚĞƌŵĂů�ĞŶĞƌŐǇ�ƵƉ�ƚŽ�ƚŚĞ�ƚŽ�DĞs�ƌĞŐŝŽŶ�ŝƐ�ĐŚĂůůĞŶŐŝŶŐ͘�KŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�
ƐƚĞƉƐ�ĐŽŶƐŝƐƚƐ�ŝŶ�ŽƉƟŵŝǌŝŶŐ�ƚŚĞ�ŽƉƟĐĂů�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ƵƐŝŶŐ�ĂǀĞƌĂŐĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘��ǀĞƌĂŐĞ�ƉĂƌĂŵĞƚĞƌƐ͕�ƐƵĐŚ�ĂƐ�
ŶĞƵƚƌŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ͕�ĐĂŶ�ďĞ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ĂŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞŝƌ�ƐƚĂƟƐƟĐĂů�ƉƌŽƉĞƌƟĞƐ͘��EĞƵ-
ƚƌŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ĐĂŶ�ĂůƐŽ�ďĞ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ŵĂƚƌŝǆ�ĞůĞŵĞŶƚƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ŽƉƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ͘�dŚĞ�
ŐĞŶĞƌĂůŝǌĞĚ�ĨŽƌŵ�ŽĨ�ƚŚĞ�^WZd�ŵĞƚŚŽĚ�ŝƐ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ǁŽƌŬ͘�KŶĞ�ŽĨ�ƚŚĞ�ĚŝĸĐƵůƟĞƐ�ŝƐ�ƚŽ�ĞƐƚĂďůŝƐŚ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶƐ�ŽĨ�ƚŚĞ�ĚŝƌĞĐƚ�
ĂŶĚ� ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ� ƌĞĂĐƟŽŶƐ͘� dŚŝƐ� ƉƌŽďůĞŵ�ǁĂƐ� ƐŽůǀĞĚ�ďǇ�ƵƐŝŶŐ� Ă� ƐůŝŐŚƚůǇ�ŵŽĚŝĮĞĚ� ĂǀĞƌĂŐĞ�ZͲDĂƚƌŝǆ� ĨŽƌŵƵůĂ�ǁŝƚŚ� ĂŶ�
ĞƋƵŝǀĂůĞŶƚ�ŚĂƌĚ�ƐƉŚĞƌĞ�ƌĂĚŝƵƐ�ĚĞĚƵĐĞĚ�ĨƌŽŵ�ƚŚĞ�ƉŚĂƐĞ�ƐŚŝŌ�ŽƌŝŐŝŶĂƟŶŐ�ĨƌŽŵ�ƚŚĞ�ƉŽƚĞŶƟĂů͘�
�ŵƉŝƌŝĐĂů�ƌƵůĞƐ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ĨŽƌ�ĞǀĞŶ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ��сϬ͕Ϯ͕ϰ͙�ĂƌĞ�ƐŝŵŝůĂƌ͕ �ĂŶĚ�ĂůƐŽ�ƚŚŽƐĞ�
for odd . For the nuclear system 238hнŶ͕�ĂŶ�^WZd�ĂŶĂůǇƐŝƐ�ŝŶ�ƚŚĞ�ĞƋƵŝǀĂůĞŶƚ�ŚĂƌĚ�ƐƉŚĞƌĞ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ƐĞĞŵƐ�ƚŽ�ĐŽŶĮƌŵ�ƐƵĐŚ�
ĂŶ�ĞŵƉŝƌŝĐĂů�ƌƵůĞ�ĨŽƌ�сϬ�ĂŶĚ�сϮ͘�dŚĞ�ƌĞĂƐŽŶĂďůĞ�ĂŐƌĞĞŵĞŶƚ�ďĞƚǁĞĞŶ�^0 and S2�ǁĂƐ�ĂĐŚŝĞǀĞĚ�ƚŚĂŶŬƐ�ƚŽ�ƚŚĞ�ĐŽŵƉůĞǆ�ĐŽƵƉůŝŶŐ�
ƐĐŚĞŵĞ�ƉƌŽƉŽƐĞĚ�ǁŝƚŚ�ƚŚĞ�ůĂƚĞƐƚ�ƐĞƚ�ŽĨ�ŽƉƟĐĂů�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĞƐƚĂďůŝƐŚĞĚ�ǁŝƚŚ�ƚŚĞ�KWdD�E�ĐŽĚĞ͘�
dŚŝƐ�ƌĞƐƵůƚ�ĐŽƵůĚ�ďĞĐŽŵĞ�ĂŶ�ĂƩƌĂĐƟǀĞ�ƉƌŽƉĞƌƚǇ�ĨŽƌ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ŽƉƟĐĂů�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ͘�/ŶĚĞĞĚ͕�Ă�ƐĞƚ�ŽĨ�ƉĂƌĂŵĞƚĞƌƐ�
ĐŽƵůĚ�ďĞ�ŽƉƟŵŝǌĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞĂĐŚ�Ă�ĚͲǁĂǀĞ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ĂƐ�ĐůŽƐĞ�ĂƐ�ƉŽƐƐŝďůĞ�ƚŽ�ƚŚĞ�ƐͲǁĂǀĞ�ŶĞƵƚƌŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ͘�
/ŶǀĞƌƐĞůǇ͕ �ƚŚŝƐ�ĐŽŶƐƚƌĂŝŶƚ�ĐŽƵůĚ�ŚĞůƉ�ĨŽƌ�ĚĞƚĞĐƟŶŐ�ƐƉƵƌŝŽƵƐ�^0�ǀĂůƵĞƐ͘��dŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƐƵĐŚ�Ă�ƉƌŽƉĞƌƚǇ�ǁĂƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ŽŶ�Ă�ǁŝĚĞƌ�
ƐĞƚ�ŽĨ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ĐŽƵƉůĞĚͲĐŚĂŶŶĞů�ŽƉƟĐĂů�ŵŽĚĞůƐ�ŽĨ�ƚŚĞ�KWdD�E͕���/^�ĂŶĚ��KEZ���ĐŽĚĞ͘�

S261 Analysis on CEA93 library 
Guo F., Lu W., Yao D. 
EƵĐůĞĂƌ�WŽǁĞƌ�/ŶƐƟƚƵƚĞ�ŽĨ��ŚŝŶĂ͕��ŚĞŶŐ�ĚƵ͕�Z͘W͘�ŚŝŶĂ

In this paper, CEA93 library was studied, which provides the basic nuclear data for APOLLO2-F program of SCIENCE system. 
dŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƐƚƌƵĐƚƵƌĞ�ĨŽƌ����ϵϯ�ůŝďƌĂƌǇ�ĂŶĚ�ƚŚĞ�ŵĞƚŚŽĚƐ�ŽĨ�ŵĂŝŶƚĞŶĂŶĐĞ�ǁĞƌĞ�ŝŶƚƌŽĚƵĐĞĚ͘��Ǉ�ĐŽŵƉĂƌŝŶŐ�ǁŝƚŚ�ƚŚĞ�t/D^�
ůŝďƌĂƌǇ͕ �ƚŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ�ƚŚĂƚ����ϵϯ�ůŝďƌĂƌǇ�ĐĂŶ�ďĞ�ƌĞĂĚĞĚ�ŵŽƌĞ�ƋƵŝĐŬůǇ�ƚŚĂŶ�t/D^�ůŝďƌĂƌǇ�ďĞĐĂƵƐĞ�ŽĨ��ƚŚĞ�ŝŶĚĞǆ�ƚĂďůĞ�ĂŶĚ�ďĞ�
maintained easily by job command stream.
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S262 Method of self-consistent evaluation of absolute emission probabilities of particles and 
gamma rays 
�ĂĚŝŬŽǀ�^�͘�ϭ͕��ŚĞĐŚĞǀ�sW͘ �Ϯ 
ϭ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ�EƵĐůĞĂƌ�hŶŝǀĞƌƐŝƚǇ�͞D�WŚ/͕͟ �DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�Ϯ�s͘'͘�<ŚůŽƉŝŶ�ZĂĚŝƵŵ�/ŶƐƟƚƵƚĞ͕�
St.Petersburg, Russia

DĞƚŚŽĚ�ŽĨ�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĂďƐŽůƵƚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ƉĂƌƟĐůĞƐ�ĂŶĚ�ŐĂŵŵĂ�ƌĂǇƐ�ŝƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ĚĞƚĂŝů͘�dŚĞ�
ŵĞƚŚŽĚ�ƉƌŽǀŝĚĞƐ�ĂŶ�ĞǆĂĐƚ�ƚĂŬŝŶŐ�ƚŚĞ�ŝŶƚĞŶƐŝƚǇ�ďĂůĂŶĐĞ�ƌĞůĂƟŽŶƐŚŝƉƐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�dŚĞ�ĐŽǀĂƌŝĂŶĐĞƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƌĞ�
ĞƐƟŵĂƚĞĚ�ĂŶĚ�ƉƌŽĐĞƐƐĞĚ͘�dĞĐŚŶŝĐĂůůǇ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽďůĞŵ�ŚĂƐ�ďĞĞŶ�ƌĞĚƵĐĞĚ�ƚŽ�Ă�ƌĞĐƵƌƌĞŶƚ�ƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵƐ�ŽĨ�ůŝŶĞĂƌ�
ĂůŐĞďƌĂŝĐ�ĞƋƵĂƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĞƋƵĂƟŽŶƐ�ĞǆĐĞĞĚŝŶŐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƵŶŬŶŽǁŶ�ǀĂƌŝĂďůĞƐ͘�
dŚĞ�ŵĞƚŚŽĚ�ĞŶĂďůĞƐ͗�ϭͿ�ƚŽ�ĚĞĐƌĞĂƐĞ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĂďƐŽůƵƚĞ�ĞŵŝƐƐŝŽŶ��ƉƌŽďĂďŝůŝƟĞƐ��ŽĨ��ƉĂƌƟĐůĞƐ�ĂŶĚ�ŐĂŵ-
ŵĂͲƌĂǇƐ��ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ŵĞƚŚŽĚƐ͕�ϮͿ�ƚŽ�ŐĞƚ�Ă�ďĂůĂŶĐĞĚ�ĚĞĐĂǇ�ƐĐŚĞŵĞ͕�ϯͿ�ŝŶ�ƐŽŵĞ�ĐĂƐĞƐ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƵŶŵĞĂƐƵƌĞĚ�
ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ǁĞĂŬ�ŐĂŵŵĂͲƌĂǇƐ͘
dŚĞ�ŵĞƚŚŽĚ�ǁĂƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ĂƉƉůŝĞĚ�ĨŽƌ�ĂŶ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĂďƐŽůƵƚĞ�ĂůƉŚĂ�ĂŶĚ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŝŶ�ĚĞĐĂǇ�ŽĨ�242Cm 
and 244�ŵ�΀ϭ΁͘
�ŝƌĞĐƚ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ĞǆĂĐƚ�ŝŶƚĞŶƐŝƚǇ�ďĂůĂŶĐĞ�ƌĞůĂƟŽŶƐŚŝƉƐ�ŝŶƚŽ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ůĞĂĚƐ�ƚŽ�Ă�ƐƚƌŽŶŐ�ĐŽƌƌĞůĂƟŽŶ�ĂŶĚ�ůŽǁĞƌ�
ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ĨŽƌ�ƚŚĞ�ŵŽƐƚ�ŝŶƚĞŶƐĞ�ůŝŶĞƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ŵĞƚŚŽĚƐ͘�/Ŷ�ƉĂƌƟĐƵ-
ůĂƌ͕ �ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŶƚĞŶƐĞ�ŐĂŵŵĂ�ƚƌĂŶƐŝƟŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ĂƌĞ�ĚĞĐƌĞĂƐĞĚ�ŝŶ�ĨĞǁ�ƟŵĞƐ͘
tĞ�ƉĂǇ�ĂƩĞŶƟŽŶ�ƚŽ�ĂŶ�ŝŶĐŽŵƉůĞƚĞ�ĂŶĚ�ŝŶĐŽƌƌĞĐƚ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽƌƌĞůĂƚĞĚ�ĞŵŝƐƐŝŽŶ�ƐƉĞĐƚƌƵŵ�ǀĂůƵĞƐ�ŝŶ�ƌĞĨĞƌĞŶĐĞ�ďŽŽŬƐ͕�
ƉƵďůŝĐĂƟŽŶƐ͕�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�;�E�&ͬ�Ͳs//͘ϭ͕�:�&&Ͳϯ͘ϭ͕�ĞƚĐͿ�ĂƐ�Ă�ƐĞƚ�ŽĨ�ƉĂŝƌƐ͗�Ă�ƌĞĐŽŵŵĞŶĚĞĚ�ǀĂůƵĞ�ĂŶĚ�ŝƚƐ�ƵŶĐĞƌƚĂŝŶƚǇ͘��
^ƵĐŚ�ƚŚĞ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ĚŝƐƚŽƌƚƐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶĨŽƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ďĞĐĂƵƐĞ�ƚŚĞ�ĐŽŶĮĚĞŶĐĞ�ƌĞŐŝŽŶƐ�ĨŽƌ�ĐŽƌƌĞůĂƚĞĚ�
ĂŶĚ�ƵŶĐŽƌƌĞůĂƚĞĚ�ĞǀĂůƵĂƚĞĚ�ǀĂůƵĞƐ��ĚŝīĞƌ�ďǇ�Ă�ĨŽƌŵ�ĂŶĚ�ĂŶ�ŽƌŝĞŶƚĂƟŽŶ�ŝŶ�ŵƵůƟĚŝŵĞŶƐŝŽŶĂů�ƐƉĂĐĞ͘�DŽƌĞŽǀĞƌ͕ �ŝŶ�ĐĂƐĞ�ŽĨ�ĂŶǇ�ƚǁŽ�
ƐƚƌŽŶŐůǇ�ĐŽƌƌĞůĂƚĞĚ�;ĐůŽƐĞ�ƚŽ�ϭϬϬйͿ�ĞǀĂůƵĂƚĞĚ�ǀĂůƵĞƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ǀĂƌŝĂďůĞƐ�ĚĞŐĞŶĞƌĂƚĞƐ͘��Ɛ�Ă�ƌĞƐƵůƚ�ƚŚĞ�ĐŽŶĮĚĞŶĐĞ�ƌĞŐŝŽŶ�ĨŽƌ�
strongly correlated evaluated values has lower dimension.
&Žƌ�ƚŚĞ�ƐĂŵĞ�ƌĞĂƐŽŶ͕�ƚŚĞ��E�&Ͳϲ�ŽƉƟŽŶƐ�΀Ϯ΁�ŵƵƐƚ�ďĞ�ĞǆƉĂŶĚĞĚ�ƚŽ�ŐĞƚ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ĨŽƌ�Ă�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽǀĂƌŝĂŶĐĞƐ�
of the evaluated emission spectra.
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Isotopes, ϭϬϵ͕�ƉƉ͘ϭϲϰͲϭϲϴ�;ϮϬϭϱͿ͖͘�Ϯ͘��E�&Ͳϲ͕�ϮϬϭϭ͘��E�&Ͳϲ�&ŽƌŵĂƚƐ�DĂŶƵĂů͘��Ě͘�dƌŬŽǀ��͕͘�,ĞƌŵĂŶ�D͕͘��ƌŽǁŶ��͘�͕͘�ZĞƉŽƌƚ��E>ͲϵϬϯϲϱͲϮϬϬϵ�
Rev.2.

S263 Application and research of 281 group cross section library to lattice physics code of 
COSINE software package 
Yan Y., Yu H., Li S., Zhu C., Chen Y.  
^ƚĂƚĞ�EƵĐůĞĂƌ�WŽǁĞƌ�^ŽŌǁĂƌĞ��ĞǀĞůŽƉŵĞŶƚ��ĞŶƚĞƌ͕ �^W/�͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

>ĂƫĐĞ�ƉŚǇƐŝĐƐ�ĐŽĚĞ�ĚĞǀĞůŽƉ�ƚŽǁĂƌĚ�ƚŽ�ƚŚĞ�ĞǆĂĐƚůǇ�ĐĂůĐƵůĂƟŽŶ�ĚŝƌĞĐƟŽŶ�͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ŐƌŽƵƉ�ƐƚƌƵĐƚƵƌĞ�ƌĞĮŶŝŶŐ�ĂƐ�ǁĞůů�ĂƐ�ĂŶ�
ĂĐĐƵƌĂƚĞůǇ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ŐĞŽŵĞƚƌǇ�ŝŶ�ƚƌĂŶƐƉŽƌƚ�ĐĂůĐƵůĂƟŽŶ�͘�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ĞŶĞƌŐǇ�ŐƌŽƵƉƐ�ŝŶ�Ă�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ŚĂƐ�Ă�
ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�ůĂƫĐĞ�ƉŚǇƐŝĐƐ�ĐŽŵƉƵƚĂƟŽŶƐ�͕ ŶĞǁ�ĚĞǀĞůŽƉĞĚ�ŵƵůƟŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ŝƐ�ƚŚĞ�̂ ,�D�Ϯϴϭ�ŐƌŽƵƉ�ƐƚƌƵĐ-
ƚƵƌĞ͕�ǁŚŝĐŚ�ŝƐ�ĨƌŽŵ�ƉŽŝŶƚ�ǁŝƐĞ�ĚĂƚĂ�ƚƌĞĂƚŵĞŶƚ�ƚŽŽůƐ�ƉƌŽĐĞƐƐŝŶŐ�͕ ŚĂĚ�ŵŽƌĞ�ŶƵĐůŝĚĞƐ�ŝŶĨŽƌŵĂƟŽŶ�͕ �ĞƐƉĞĐŝĂůůǇ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĂǀŽŝĚ�ƚŚĞ�
ƌĞƐŽŶĂŶĐĞ�ŽǀĞƌůĂƉ�ĞīĞĐƚ�ĂŵŽŶŐ�ĚŝīĞƌĞŶƚ�ŶƵĐůŝĚĞƐ͘�ůĂƫĐĞ�ƉŚǇƐŝĐƐ�ĐŽĚĞ�ŽĨ��K^/E��ƉƌŽũĞĐƚ�ĐŽƌĞ�ĂŶĚ�ƐǇƐƚĞŵ�ŝŶƚĞŐƌĂƚĞĚ�ĞŶŐŝŶĞ�
ĨŽƌ�ĚĞƐŝŐŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ��ŚĂƐ�ƵƐĞĚ�ƚŚŝƐ�ŵƵůƟŐƌŽƵƉ�ůŝďƌĂƌǇ�ƚŽ�ĐĂůĐƵůĂƟŽŶ�͘�dŚŝƐ�ƉĂƉĞƌ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞƐ�ƵƐĞĚ�ƚŽ�ĐƌŽƐƐ�ƐĞĐ-
ƟŽŶ�ůŝďƌĂƌǇ�ŽĨ�ƚŚĞ�ǀĞƌŝĮĐĂƟŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ĞŶĞƌŐǇ�ŐƌŽƵƉ�ƐƚƌƵĐƚƵƌĞ�ŽƉƟŵŝǌĂƟŽŶ�ĨŽƌ�Ϯϴϭ�ŐƌŽƵƉƐ͕�ƚŚƌŽƵŐŚ�ƚŚĞ�ĐƌŝƟĐĂů�ďĞŶĐŚŵĂƌŬ�
ĞǆƉĞƌŝŵĞŶƚƐ͕�ůĂƫĐĞ�ďƵƌŶƵƉ�ĐĂůĐƵůĂƟŽŶƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ƚŚĞ�ŽƵƌ�ůĂƫĐĞ�ƉŚǇƐŝĐƐ�ĐŽĚĞ�ƵƐĞƐ�Ϯϴϭ�ŐƌŽƵƉƐ�ĐĂŶ�ďĞ�ĞīĞĐƟǀĞůǇ�
ŝŵƉƌŽǀĞĚ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ĂŶĚ�ĂĐĐĞƉƚĂďůĞ�ĐŽŵƉƵƚĂƟŽŶ�ƟŵĞ�͘
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Abstracts

I265 Towards JEFF-3.3: goals, status and perspectives 
Plompen AJM. 1,2, et al. 
ϭ���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ�KŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�:�&&�ƉƌŽũĞĐƚ

^ŝŶĐĞ�ƚŚĞ�ƌĞůĞĂƐĞ�ŽĨ�ƚŚĞ�:�&&Ͳϯ͘Ϯ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ͕ �ŽŶ�DĂƌĐŚ�ϱ͕�ϮϬϭϰ͕�ĐŽŶƐŝĚĞƌĂďůĞ�ďĞŶĐŚŵĂƌŬŝŶŐ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�ŚĂƐ�ďĞĞŶ�
ĂĐƋƵŝƌĞĚ͘�:�&&Ͳϯ͘Ϯ�ŐĞŶĞƌĂůůǇ�ƉĞƌĨŽƌŵƐ�ǁĞůů�ĨŽƌ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĐƌŝƟĐĂůŝƚǇ�ďĞŶĐŚŵĂƌŬƐ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŝƚ�ĨĂůůƐ�ƐŚŽƌƚ�ŽĨ�ƵƐĞƌƐ͛�
ĞǆƉĞĐƚĂƟŽŶƐ�ĂƐ�ŝƚ�ŝƐ�ŵŝƐƐŝŶŐ�ĨĞĂƚƵƌĞƐ�ƚŚĂƚ�ĂƌĞ�ŝŶĐƌĞĂƐŝŶŐůǇ�ĞǆƉĞĐƚĞĚ�ŽĨ�Ă�ŵŽĚĞƌŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞ͘�dǁŽ�ŵĂŝŶ�ĞǆƉĞĐƚĞĚ͕�ŵŝƐƐ-
ŝŶŐ�ĨĞĂƚƵƌĞƐ�ĂƌĞ�ĮƌƐƚ͕�ŐĞŶĞƌĂů�ĂƉƉůŝĐĂďŝůŝƚǇ͗�ďĞƐƚ�ƉƌĞĚŝĐƟŽŶƐ�ĨŽƌ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�ďĞǇŽŶĚ�ƚŚĞ�ǁĞůůͲƚĞƐƚĞĚ�ĐƌŝƟĐĂůŝƚǇ�
ĂŶĚ�ƐŝŵƉůĞ�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ƐĞĐŽŶĚ͕�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ĂŶĚ�ĂŶĂůǇƐĞƐ�ƌĞƋƵŝƌŝŶŐ�Ă�ĐŽŵƉůĞƚĞ�ƐĞƚ�ŽĨ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ͘�
/ŵƉƌŽǀĞĚ�ƋƵĂůŝƚǇ�ĂƐƐƵƌĂŶĐĞ�ŽĨ�ƚŚĞ�ĮůĞ�ŝƐ�Ă�ŵĂŝŶ�ŐŽĂů�ĨŽƌ�ǁŚŝĐŚ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶ�ŝŶĨŽƌŵĂƟŽŶ�ƚĞĐŚŶŽůŽŐǇ�ĂƌĞ�ŝŶĐƌĞĂƐŝŶŐůǇ�Ğŵ-
ƉůŽǇĞĚ�ĨŽƌ�ĮůĞͲƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ĐŽǀĂƌŝĂŶĐĞ�ŐĞŶĞƌĂƟŽŶ͕�ƉƌŽĐĞƐƐŝŶŐ�ĂŶĚ�ǀĞƌŝĮĐĂƟŽŶ͕�ĂŶĚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ĂŶĚ�ǀĂůŝĚĂ-
ƟŽŶ͘��Ŷ�ŽǀĞƌǀŝĞǁ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ŽĨ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ƵŶĚĞƌƚĂŬĞŶ�ƚŽ�ŵŝƟŐĂƚĞ�ĂŐĂŝŶƐƚ�ƚŚĞ�ĂďŽǀĞ�ƉƌŽďůĞŵƐ�ĨŽƌ�ƚŚĞ�ƌĞůĞĂƐĞ�
ŽĨ�:�&&Ͳϯ͘ϯ͕�ĨŽƌĞƐĞĞŶ�:ĂŶƵĂƌǇ�ϮϬϭϳ͕�ƌĞĨĞƌƌŝŶŐ�ƚŽ�ƌĞĐĞŶƚ�ĐŽŶƚƌŝďƵƟŽŶƐ�ďǇ�ƚŚĞ�:�&&�ǁŽƌŬŝŶŐ�ŐƌŽƵƉƐ�ŽŶ�ĞǀĂůƵĂƟŽŶƐ͕�ĐŽǀĂƌŝĂŶĐĞƐ͕�
ĚĞĐĂǇͲĚĂƚĂ�ĂŶĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͕�ĨƵƐŝŽŶ͕�ƉƌŽĐĞƐƐŝŶŐ�ĂŶĚ�ǀĞƌŝĮĐĂƟŽŶ͕�ďĞŶĐŚŵĂƌŬŝŶŐ�ĂŶĚ�ƚĞƐƟŶŐ͕�ĂŶĚ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ͘

R266 Implementation of a new energy-angular distribution of particles emitted by deuteron 
induced nuclear reaction in transport simulations 
Sauvan P. 1, Koning AJ. 2, Ogando F. 1, Sanz J. 1 
ϭ�hE��͕��ĞƉĂƌƚĂŵĞŶƚŽ�ĚĞ�/ŶŐĞŶŝĞƌŝĂ��ŶĞƌŐĞƟĐĂ͕�DĂĚƌŝĚ͕�^ƉĂŝŶ͖�Ϯ�/���͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�Θ�
�ƉƉůŝĐĂƟŽŶƐ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

dŚĞ�ĂďŝůŝƚǇ�ŽĨ�ƌĞƉƌŽĚƵĐŝŶŐ�ƚŚĞ�ĐŽƌƌĞĐƚ�ĞŶĞƌŐǇͲĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�;ĂŶĚ�ƉƌŽƚŽŶͿ�ĞŵŝƩĞĚ�ďǇ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ŶƵ-
ĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŝƐ�ĂŶ�ĞƐƐĞŶƟĂů�ĨĞĂƚƵƌĞ�ŽĨ�ĐŽƵƉůĞĚ�ĚĞƵƚĞƌŽŶͬŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƐŝŵƵůĂƟŽŶƐ͘�D�hE���;ĞǆƚĞŶƐŝŽŶ�ŽĨ�D�EWyͿ�ĂŶĚ�
D�EWϲ͘ϭ�ĐŽĚĞƐ�ĂƌĞ�ĂďůĞ�ƚŽ�ƉĞƌĨŽƌŵ�ĚĞƵƚĞƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƐŝŵƵůĂƟŽŶƐ�ƵƐŝŶŐ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ĚĞƵ-
ƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ͘��ƵƌƌĞŶƚ�d�E�>�ĚĞƵƚĞƌŽŶ�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ďƵŝůƚ�ƵƐŝŶŐ�<ĂůďĂĐŚ�ĨŽƌŵƵůĂƟŽŶ�ƚŽ�ƐƚŽƌĞ�ĚĂƚĂ�ŽĨ�ƐĞĐŽŶĚ-
ĂƌǇ�ƉĂƌƟĐůĞ�ĞŶĞƌŐǇͲĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕ �ƚŚŝƐ�ĨŽƌŵƵůĂƟŽŶ�ŝƐ�ŶŽƚ�ĂďůĞ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ĨŽƌǁĂƌĚ�ƉĞĂŬĞĚ�ĂŶŐƵůĂƌ�
ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ĞŵŝƩĞĚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ƉƌŽƚŽŶƐ͕�ŽďƐĞƌǀĞĚ�ŝŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞĂƐƵƌĞŵĞŶƚ͘�dŚŝƐ�ĨŽƌǁĂƌĚ�ƉĞĂŬĞĚ�ĚŝƐƚƌŝďƵƟŽŶ�ŝƐ�ƚŚĞ�
ƌĞƐƵůƚ�ŽĨ�ĚĞƵƚĞƌŽŶ�ďƌĞĂŬƵƉ�ŵĞĐŚĂŶŝƐŵ͕�ǁŚŝĐŚ�ĞŵŝƚƐ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉƌŽƚŽŶ�ŝŶ�ĂůŵŽƐƚ�ƚŚĞ�ƐĂŵĞ�ĚŝƌĞĐƟŽŶ�ĂƐ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ĚĞƵƚĞƌŽŶ͘
/Ŷ�ƚŚŝƐ�ǁŽƌŬ�ǁĞ�ŝŶƚƌŽĚƵĐĞ�Ă�ŶĞǁ�ĨŽƌŵƵůĂƟŽŶ�ĨŽƌ�ĞŶĞƌŐǇͲĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉĂƌƟĐůĞƐ�ĞŵŝƩĞĚ�ďǇ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�
ƌĞĂĐƟŽŶƐ͘�/Ŷ�ƚŚŝƐ�ĨŽƌŵƵůĂƟŽŶ�ƚŚĞ�ĞŶĞƌŐǇͲĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉĂƌƟĐůĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ĚĞƵƚĞƌŽŶ�ďƌĞĂŬƵƉ�ĐŚĂŶŶĞů�ŝƐ�ƚƌĞĂƚĞĚ�ĚŝĨ-
ĨĞƌĞŶƚůǇ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ŽƚŚĞƌ�ƌĞĂĐƟŽŶ�ĐŚĂŶŶĞůƐ͘�dŚĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉĂƌƟĐůĞƐ�ĞŵŝƩĞĚ�ďǇ�ďƌĞĂŬƵƉ�ƌĞĂĐƟŽŶ�ŝƐ�ĮƩĞĚ�
ďǇ�ĂŶ�ĞǆƉŽŶĞŶƟĂů�ůĂǁ�ǁŚŝůĞ�ƚŚĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉĂƌƟĐůĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ŽƚŚĞƌ�ƌĞĂĐƟŽŶ�ĐŚĂŶŶĞůƐ�ŝƐ�ĚĞƐĐƌŝďĞĚ�ďǇ�ƚŚĞ�
<ĂůďĂĐŚ�ĨŽƌŵƵůĂƟŽŶ͘�dŚŝƐ�ŶĞǁ�ĨŽƌŵƵůĂƟŽŶ�ŽŶůǇ�ƌĞƋƵŝƌĞƐ�ƚǁŽ�ĂĚĚŝƟŽŶĂů�ƉĂƌĂŵĞƚĞƌƐ�ƚŽ�ŽƌŝŐŝŶĂů�<ĂůďĂĐŚ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ĐĂŶ�ďĞ�
ĞĂƐŝůǇ�ƐƚŽƌĞĚ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƩĞĚ�ůŝďƌĂƌǇ�ǁŝƚŚ�ǀĞƌǇ�ƐŵĂůů�ĐŚĂŶŐĞƐ͘�
dŚŝƐ�ŶŽǀĞů�ĂƉƉƌŽĂĐŚ�ŚĂƐ�ďĞĞŶ�ĨƵůůǇ�ŝŵƉůĞŵĞŶƚĞĚ�ĨƌŽŵ�ĚĞƵƚĞƌŽŶ�ůŝďƌĂƌǇ�ŐĞŶĞƌĂƟŽŶ�ƚŽ�ĚĞƵƚĞƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƐŝŵƵůĂƟŽŶ͘�dƌĂŶƐƉŽƌƚ�
ƐŝŵƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚŝƐ�ŵĞƚŚŽĚŽůŽŐǇ�ƐŚŽǁ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉƌŽǀĞŵĞŶƚ͕�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĨŽƌŵĞƌ�ŵĞƚŚŽĚŽůŽŐǇ͕ �ŝŶ�ƚŚĞ�ƌĞƉƌŽĚƵĐƟŽŶ�
ŽĨ�ŝŶƚĞŐƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ͘��
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R267 Evaluation of deuteron-induced excitation functions for 186W(d, p)187W and 186W(d, 2n)186Re 
tĂŶŐ�:͕͘�dĂŽ�y͕͘��ŚĞŶ�'͕͘�:ŝŶ�z͘ ͕��ŚƵĂŶŐ�z͘ ͕�'Ğ��͘� 
�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂ

dŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶƐ�ŽĨ�186W(d,p)187W and 186W(d,2n)186ZĞ�ƌĞĂĐƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞĐƟŽŶ�ŽĨ�ɶͲƌĂǇ�ďƌĂŶĐŚ�
ƌĂƟŽ͕�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ�ĐŽŶƐƚĂŶƚ�ĂŶĚ�ƐƚĂŶĚĂƌĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�186W(d,p)187W and 186W(d,2n)186Re reac-
ƟŽŶƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ŝŶ��y&KZ�ůŝďƌĂƌǇ�ĂŶĚ�ůŝƚĞƌĂƚƵƌĞ͘��ŶĂůǇƐŝƐ�ĂŶĚ�ĮƫŶŐ�ǁĞƌĞ�ĚŽŶĞ�ĨƌŽŵ�ƚŚƌĞƐŚŽůĚ�ƚŽ�ϱϬ�DĞs͘ �dŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�
ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶƐ�ĨŽƌ�186W(d,p)187W and 186W(d,2n)186ZĞ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ďĞůŽǁ�ϱϬ�DĞs͘

R268 Theoretical calculations and analysis for n+6Li reaction 
dĂŽ�y͕͘�tĂŶŐ�:͕͘��ŚĞŶ�'͕͘�^ŚĞŶ�Y͘ 
�ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂ

ZͲŵĂƚƌŝǆ�ƚŚĞŽƌǇ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƚŚĞŽƌǇ�ŽĨ�ůŝŐŚƚ͕�ŵĞĚŝƵŵ�ĂŶĚ�ŚĞĂǀǇ�ŵĂƐƐ�ŶƵĐůŝĚĞƐ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐǇ�
ƌĂŶŐĞ͘�&Ƶůů�ZͲŵĂƚƌŝǆ�ĨŽƌŵĂůŝƐŵ�ĐŽŶƚĂŝŶƐ�ƚŚĞ�ƵŶͲĚŝĂŐŽŶĂů�ĞůĞŵĞŶƚƐ�ŽĨ�ĞŶĞƌŐǇ�ůĞǀĞůƐ�ŵĂƚƌŝǆ�ĂŶĚ�ŝƚ�ŝƐ�ƌŝŐŽƌŽƵƐ�ŝŶ�ƚŚĞŽƌǇ͘��ĞĐĂƵƐĞ�
ŽĨ�ĚŝīĞƌĞŶƚ�ĂƐƐƵŵƉƟŽŶƐ�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ͕�ŵĂŶǇ�ŬŝŶĚƐ�ŽĨ�ZͲŵĂƚƌŝǆ�ŵĞƚŚŽĚƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ͘�dŚĞ�ŶĞǁ�ZͲŵĂƚƌŝǆ�ĐŽĚĞ�&�ZZ�ŝƐ�
ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ŝŶĐůƵĚĞƐ�ϰ�ŬŝŶĚƐ�ŽĨ�ZͲŵĂƚƌŝǆ�ŵĞƚŚŽĚƐ͘�/ƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĨŽƌ�ĐĂůĐƵůĂƟŶŐ�ŝŶƚĞŐƌĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵ-
ƟŽŶƐ�ŽĨ�ϮͲďŽĚŝĞƐ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�Ŷн6>ŝ�ƌĞĂĐƟŽŶ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ĂŶĂůǇǌĞĚ�ďǇ�&�ZZ�
ĐŽĚĞ͘�dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ďĞůŽǁ�ϮϬDĞs͘
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R269 Updated and revised neutron reaction data for n+237Np 
tĂŶŐ�:͘�ϭ͕��ŚĞŶ�'͘�ϭ͕��ĂŽ�t͘�Ϯ͕�dĂŽ�y͘�ϭ͕�zƵ��͘ϭ͕�dĂŶŐ�'͘�Ϯ 
ϭ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂ͖�Ϯ�^ƚĂƚĞ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �
^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ͕�WĞŬŝŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�Z͘W͘ ��ŚŝŶĂ

dŚĞ�ƵƉĚĂƚĞĚ�ĂŶĚ�ƌĞǀŝƐĞĚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�Ă�ĐŽŵƉůĞƚĞ�ƐĞƚ�ŽĨ�Ŷн237Np nuclear data from 10Ͳϱ�Ε�ϮϬ�DĞs�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĂŶĚ�ƌĞĐŽŵ-
ŵĞŶĚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�dŚĞ�ŵĂŝŶůǇ�ƌĞǀŝƐĞĚ�ƋƵĂŶƟƟĞƐ�ĂƌĞ�ƚŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ŝŶĞůĂƐƟĐ͕�;Ŷ͕�ϮŶͿ�
ĂŶĚ�;Ŷ͕�ŐͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƐ�ǁĞůů�ĂƐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĞƚĐ͘�dŚĞ�ƉƌŽŵŝƐŝŶŐ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ǁŚĞŶ�ƚŚĞ�ƌĞŶĞǁĂů�ĞǀĂůƵĂƚĞĚ�
data of 237Np will be used to instead of the evaluated data in CENDL-3.1 database.

I270 Investigations of the inelastic scattering of fast neutrons on iron-56 
�ĞǇĞƌ�Z͘�ϭ͕��ŝĞƚǌ�D͘�ϭ͕�,ĂŶŶĂƐŬĞ�Z͘�Ϯ͕�:ƵŶŐŚĂŶƐ��͘Z͘�ϭ͕�<ƂŐůĞƌ�d͘ �ϭ͕�DĂƐƐĂƌĐǌǇŬ�Z͘�ϯ͕�^ĐŚǁĞŶŐŶĞƌ�Z͘�ϭ͕�tĂŐŶĞƌ��͘�ϭ 
ϭ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶ�Ͳ�ZŽƐƐĞŶĚŽƌĨ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕�EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�
�ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ͖�Ϯ�DŝŶŝƐƚĞƌŝƵŵ�Ĩƺƌ�hŵǁĞůƚ͕�'ĞƐƵŶĚŚĞŝƚ�ƵŶĚ�sĞƌďƌĂƵĐŚĞƌƐĐŚƵƚǌ�ĚĞƐ�>ĂŶĚĞƐ��ƌĂŶĚĞŶďƵƌŐ͕�
WŽƚƐĚĂŵ͕�'ĞƌŵĂŶǇ͖�ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�

�ƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�Ŷ�>���΀ϭ΁�ŽĨ�ƚŚĞ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶ�ʹ�ZŽƐƐĞŶĚŽƌĨ͕ �'ĞƌŵĂŶǇ͕ �ŝŶǀĞƐƟŐĂƟŽŶƐ�ŽĨ�
ƚŚĞ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ŽŶ�ϱϲ&Ğ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ͘��Ɛ�ŝŶĚŝĐĂƚĞĚ�ďǇ�ƚŚĞ�E��ͬtW���^ƵďŐƌŽƵƉ�Ϯϲ�ƌĞƉŽƌƚ�΀Ϯ΁͕�ƚŚĞ�E���
,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�ůŝƐƚ�΀ϯ΁�ĂŶĚ��/�>K�ƉƌŽũĞĐƚ�΀ϰ΁�ϱϲ&Ğ�ŝƐ�ŽĨ�ŐƌĞĂƚ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶŽǀĞů�ŶƵĐůĞĂƌ�ĨĂĐŝůŝƟĞƐ�ĂŶĚ�
ĨŽƌ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ�ďĂƐŝĐ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ͘�EĞǁ�ĞǀĂůƵĂƟŽŶƐ�ĂƌĞ�ŽŶŐŽŝŶŐ͘�
�ƚ�Ŷ�>���ŶĞƵƚƌŽŶƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϬϬ�ŬĞs�ƚŽ�ϭϬ�DĞs�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĂŶĚ�ƚǁŽ�ĚŝīĞƌĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƚĞĐŚŶŝƋƵĞƐ�ǁĞƌĞ�
ƵƟůŝǌĞĚ�ƚŽ�ƐƚƵĚǇ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ͗�Ă�ĚŽƵďůĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƚĞĐŚŶŝƋƵĞ�ĂŶĚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƉŚŽƚŽŶ�ƉƌŽĚƵĐƟŽŶ͘
dŚĞ�ĚŽƵďůĞͲƟŵĞͲŽĨͲŇŝŐŚƚ�ƐĞƚƵƉ�ĐŽŶƐŝƐƚƐ�ŽĨ�Ă�ƐĞƚ�ŽĨ�ůŽŶŐ�ƉůĂƐƟĐ�ƐĐŝŶƟůůĂƚŽƌƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƟŽŶ�ĂŶĚ�ĂŶ�ĂƌƌĂǇ�ŽĨ��Ă&2�ƐĐŝŶƟů-
ůĂƚŽƌƐ�ĨŽƌ�ƉŚŽƚŽŶ�ĚĞƚĞĐƟŽŶ͘��Ǉ�ĐŽŝŶĐŝĚĞŶƚ�ƌĞŐŝƐƚƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ƉŚŽƚŽŶƐ�ĂŶĚ�ƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ�ƚŚĞ�ƚƌŝƉůĞ�ĚŝīĞƌ-
ĞŶƟĂů�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ŝ͘Ğ͘�ĚĞƉĞŶĚĞŶƚ�ŽŶ�ƚŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ŝŶĐŽŵŝŶŐ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�ĂŶŐůĞƐ�ŽĨ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ĂŶĚ�ƚŚĞ�ƉŚŽƚŽŶ͕�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ͘�dŚĞ�ƉŚŽƚŽŶ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂŶĚ�ƚŚĞ�ƉŚŽƚŽŶ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ǁĂƐ�
ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�ĂŶ�ĂƌƌĂǇ�ŽĨ�,W'ĞͲ�ĂŶĚ�>Ă�ƌ3ͲĚĞƚĞĐƚŽƌƐ�ĚĞƚĞĐƟŶŐ�ŽŶůǇ�ƚŚĞ�ĞŵŝƩĞĚ�ƉŚŽƚŽŶƐ͘��ŽƚŚ�ƚĞĐŚŶŝƋƵĞƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�
ĚĞĚƵĐĞ�ƚŚĞ�ĂŶŐůĞ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞ�ŽĨ�ϱϲ&Ğ͘���ĚĞǀŝĂƟŽŶ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ĚŽƵďůĞͲƟŵĞͲŽĨͲŇŝŐŚƚ�ĨƌŽŵ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ƉŚŽƚŽŶ�ƉƌŽĚƵĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ǀĂůƵĞƐ�ĨƌŽŵ�ƚŚĞ�ůŝƚ-
ĞƌĂƚƵƌĞ�ŐŝǀĞƐ�ŝŶĚŝĐĂƟŽŶ�ƚŽ�ĂŶ�ĂŶŐƵůĂƌ�ĐŽƌƌĞůĂƟŽŶ�ĞīĞĐƚ�ďĞƚǁĞĞŶ�ƚŚĞ�ĞŵŝƩĞĚ�ŶĞƵƚƌŽŶ�ĂŶĚ�ƉŚŽƚŽŶ͘

΀ϭ΁�Z͘��ĞǇĞƌ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌ͘ �DĞƚŚ͘���ϳϮϯ�;ϮϬϭϯͿ�ϭϱϭͲϭϲϮ͖͘�΀Ϯ΁�tŽƌŬŝŶŐ�WĂƌƚǇ�ŽŶ�/ŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƟŽŶ��ŽͲŽƉĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�E���EƵĐůĞĂƌ�
^ĐŝĞŶĐĞ��ŽŵŵŝƩĞĞ͕�͞hŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�dĂƌŐĞƚ��ĐĐƵƌĂĐǇ��ƐƐĞƐƐŵĞŶƚ�ĨŽƌ�/ŶŶŽǀĂƟǀĞ�^ǇƐƚĞŵƐ�hƐŝŶŐ�ZĞĐĞŶƚ��ŽǀĂƌŝĂŶĐĞ��ĂƚĂ��ǀĂůƵĂƟŽŶƐ͕͟ �ϮϬϬϴ͘�
΀KŶůŝŶĞ΁͘�ŚƩƉ͗ͬͬǁǁǁ͘ŶĞĂ͘ĨƌͬŚƚŵůͬƐĐŝĞŶĐĞͬǁƉĞĐͬ�ǀŽůƵŵĞϮϲͬǀŽůƵŵĞϮϲ͘ƉĚĨ͘ ͖�΀ϯ΁�K���ͬE��͕�͞EƵĐůĞĂƌ��ĂƚĂ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ͘͟ �΀KŶ-
ůŝŶĞ΁͘�ŚƩƉ͗ͬͬǁǁǁ͘ŶĞĂ͘ĨƌͬŚƚŵůͬĚďĚĂƚĂͬŚƉƌů͖ͬ͘�΀ϰ΁�K���ͬE��͕�͞�ŽůůĂďŽƌĂƟǀĞ�/ŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƚĞĚ�>ŝďƌĂƌǇ�KƌŐĂŶŝƐĂƟŽŶ�WŝůŽƚ�WƌŽũĞĐƚ͟�΀KŶ-
ůŝŶĞ΁�ŚƩƉƐ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬƐĐŝĞŶĐĞͬǁƉĞĐͬƐŐϰϬͲĐŝĞůŽͬ



203

ND 2016 - PROGRAMME & ABSTRACT BOOK 

R271 Measurements of 89Y(n,2n)88Y and 89Y(n,3n)87Y cross sections for fast neutrons by 
using the Korea Institute of Radiological and Medical Science MC-50 cyclotron
/Ŷ��:͘�ϭ͕��ĂŬ�^͘�ϭ͕�,Ăŵ��͘�ϭ͕�<ŝŵ��z͘ �Ϯ͕�DŝŶ�<:͘�ϭ͕�^ŚŝŶ�:t͘�ϯ͕��ŚŽƵ�z͘ �ϭ͕�WĂƌŬ�d͘ �Ϯ͕�,ŽŶŐ�^t͘�Ϯ͕��ŚŽƌĂƐŬĂƌ�sE͘�ϰ 
1 Sungkyunkwan University, Department of Energy Science, Suwon, South Korea; 2 Sungkyunkwan University, 
Department of Physics, Suwon, South Korea; 3 Soongsil University, Department of Physics, Seoul, South Korea; 4 
Savitribai Phule Pune University, Department of Physics, Pune, India

/Ŷ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƐǇƐƚĞŵƐ�ƐƵĐŚ�ĂƐ�ĂĐĐĞůĞƌĂƚŽƌ�ĚƌŝǀĞŶ�ƐǇƐƚĞŵƐ͕�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�Ăƚ�ĞŶĞƌ-
ŐŝĞƐ�ĂďŽǀĞ�ϮϬ�DĞs�ĂƌĞ�ƌĞƋƵŝƌĞĚ͕�ďƵƚ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�ǁĞůů�ŬŶŽǁŶ͘�&Žƌ�ŝŶƐƚĂŶĐĞ͕�ŝƚ�ŝƐ�ŬŶŽǁŶ�ƚŚĂƚ�ĐŽŶƚĞŶƚ�ŽĨ�zƩƌŝƵŵ�ĐĂŶ�ŝŵƉƌŽǀĞ�
ƚŚĞ�ĐŽƌƌŽƐŝŽŶ�ƌĞƐŝƐƚĂŶĐĞ�ŽĨ��ŝƌĐŽŶŝƵŵͲďĂƐĞ�ĂůůŽǇ͕ �ďƵƚ�ƚŚĞ�ĚĂƚĂ�ŽŶ�ϴϵz�;Ŷ͕�ϮŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĂďŽǀĞ�ϯϬ�DĞs�
ĚŽ�ŶŽƚ�ĞǆŝƐƚ͘��ůƐŽ͕�ƚŚĞ�ĚĂƚĂ�ŽŶ�ϴϵz�;Ŷ͕�ϯŶͿ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ŽŶůǇ�ƐĐĂƌĐĞůǇ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ůĂƌŐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ƚŚƵƐ�
ĐŽŶƐŝĚĞƌ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽĨ�zƩƌŝƵŵ�ĨŽƌ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ͘�dŚĞ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ�ϴϴz�ĂŶĚ�ϴϳz�Ğŵŝƚ�ŐĂŵŵĂͲƌĂǇƐ͕�ĂŶĚ�
ƚŚĞŝƌ�ŚĂůĨͲůŝǀĞƐ�ĂƌĞ�ůŽŶŐ�ĞŶŽƵŐŚ�ƚŽ�ŵĞĂƐƵƌĞ͘��Ǉ�ƵƐŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĂĐƟǀĂƟŽŶ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ͕�ǁĞ�ŵĞĂƐƵƌĞĚ�ϴϵz�;Ŷ͕�ϮŶͿ�ĂŶĚ�;Ŷ͕�
ϯŶͿ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͘�
���ƉƌŽƚŽŶ�ĐǇĐůŽƚƌŽŶ�D�ͲϱϬ�ŝŶ�<ŽƌĞĂ�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝŽůŽŐŝĐĂů�Θ�DĞĚŝĐĂů�^ĐŝĞŶĐĞ�;</Z�D^Ϳ�ŝƐ�ƵƐĞĚ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ŶĞƵƚƌŽŶ�ĂĐƟǀĂƟŽŶ�
ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�zϮKϯ�ƚĂƌŐĞƚƐ�ŝƌƌĂĚŝĂƚĞĚ�ǁŝƚŚ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ŽĨ�Ă�ĐŽŶƟŶƵŽƵƐ�ƐƉĞĐƚƌƵŵ�ƉƌŽĚƵĐĞĚ�ďǇ�ƉƌŽƚŽŶ�ďĞĂŵƐ�ŽŶ�Ă�ƚŚŝĐŬ�
ďĞƌǇůůŝƵŵ�ƚĂƌŐĞƚ͘�EĞƵƚƌŽŶƐ�ĂƌĞ�ŐĞŶĞƌĂƚĞĚ�ďǇ�ϵ�Ğ�;Ɖ͕�ŶͿ�ƌĞĂĐƟŽŶ�ǁŝƚŚ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶƐ�ŽĨ�ϮϬ��͘�dŚĞ�ĐŽŶƟŶƵŽƵƐ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�
ŐĞŶĞƌĂƚĞĚ�ďǇ�ƉƌŽƚŽŶ�ďĞĂŵƐ�ŽĨ�ϯϬ͕�ϯϱ͕�ĂŶĚ�ϰϬ�DĞs�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�'��Edϰ�ƐŝŵƵůĂƟŽŶƐ�ĂŶĚ�ĂƌĞ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ƚĞƐƚĞĚ�ĂŐĂŝŶƐƚ�
ƚŚĞ�ŝŶƚĞŐƌĂƚĞĚ�ŶĞƵƚƌŽŶ�ŇƵǆ�ďǇ�ĞǆƚƌĂĐƟŶŐ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ϱϲ&Ğ;Ŷ͕�ƉͿϱϲDŶ�ĂŶĚ�Ϯϳ�ů;Ŷ͕��ͿϮϰEĂ͕�ǁŚŝĐŚ�ĂƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŝŶ�
ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ŐĂŵŵĂͲƌĂǇƐ�ĞŵŝƩĞĚ�ďǇ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ�ϴϳz�ĂŶĚ�ϴϴz�
ĂƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ͘�&ƌŽŵ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ŐĂŵŵĂͲƌĂǇ�ĂĐƟǀŝƟĞƐ�ŝŶĚƵĐĞĚ�ŝŶ�zƩƌŝƵŵ͕�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ĚŝƐŝŶƚĞŐƌĂƟŽŶ�
ƌĂƚĞ�ŝŶ�ĞĂĐŚ�ƐĂŵƉůĞ�ǁĂƐ�ĚĞĚƵĐĞĚ͘��Ǉ�ƵƐŝŶŐ�Ă�ƐƵďƚƌĂĐƟŽŶ�ŵĞƚŚŽĚ͕�ƚŚĞ�ĂǀĞƌĂŐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ϴϵz�;Ŷ͕�ϮŶͿ�ĂŶĚ�;Ŷ͕�ϯŶͿ�ƌĞĂĐƟŽŶƐ�
ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ�ŽĨ�Ϯϴ�Ε�ϯϯ�DĞs�ĂŶĚ�ϯϯ�Ε�ϯϴ�DĞs�ĂƌĞ�ŽďƚĂŝŶĞĚ�ĂŶĚ�ĂƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�
d�>z^�ĂŶĚ�ƚŚĞ�ĞǆŝƐƟŶŐ��y&KZ�ĚĂƚĂ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ƐŚŽǁƐ�ƚŚĂƚ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�
ĂǀĞƌĂŐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�;Ŷ͕�ǆŶͿ�ƌĞĂĐƟŽŶƐ�ďǇ�ƵƐŝŶŐ�Ă�ƐƵďƚƌĂĐƟŽŶ�ŵĞƚŚŽĚ͘

R272 Measurement of (N, XN gamma) reaction cross section in W isotopes 
,ĞŶŶŝŶŐ�'͘�ϭ͕Ϯ͕��ĂĐƋƵŝĂƐ��͘�ϭ͕Ϯ͕��ŽƌĐĞĂ��͘�ϯ͕��ĞƐƐĂŐŶĞ�WŚ͘�ϭ͕Ϯ͕���ƌŽŚĠ�:�͘�ϰ͕�<ĞƌǀĞŶŽ�D͘�ϭ͕Ϯ͕�WůŽŵƉĞŶ��:D͘�ϰ͕�
EĞŐƌĞƚ��͘�ϯ͕�EǇŵĂŶ�D͘�ϰ͕�KůĂĐĞů��͘�ϯ͕ϱ�ZƵĚŽůĨ�'͘�ϭ͕Ϯ 
1 Université de Strasbourg, IPHC, Strasbourg, France; 2 CNRS, UMR7178, Strasbourg, France; 3 Nat. Inst. of 
WŚǇƐ͘�ĂŶĚ�EƵĐů͘��ŶŐ͕͘��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂ͖�ϰ��hͬ�:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϱ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�
WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ

DŽƐƚ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ĚĞǀĞůŽƉŵĞŶƚƐ�ƵƐĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂďĂƐĞƐ�ĨŽƌ�ŶƵŵĞƌŝĐĂů�ƐŝŵƵůĂƟŽŶƐ�ƚŽ�ŽƉƟŵŝǌĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ĂŶĚ�ƌĞĂĐƚŽƌ�
ĐŽŶƚƌŽů�ƉĂƌĂŵĞƚĞƌƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĐŽŶƐŝĚĞƌĞĚ�ĚĂƚĂďĂƐĞƐ�ƉƌĞƐĞŶƚ�ƐƟůů�ůĂƌŐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ƉƌĞǀĞŶƟŶŐ�ĐĂůĐƵůĂƟŽŶƐ�ĨƌŽŵ�ƌĞĂĐŚŝŶŐ�
ƚŚĞ�ƌĞƋƵŝƌĞĚ�ƉƌĞĐŝƐŝŽŶ͘�dŚĞ�ŶĞĐĞƐƐĂƌǇ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂďĂƐĞƐ�ĞŶƚĂŝůƐ�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�Ă�ďĞƩĞƌ�ƚŚĞŽƌĞƟĐĂů�
ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ŝŶǀŽůǀĞĚ�ƌĞĂĐƟŽŶƐ͘��ŵŽŶŐ�ƚŚŽƐĞ͕�;Ŷ͕�ǆŶͿ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ŽĨ�ŐƌĞĂƚ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƚŚĞ�ŽƉĞƌĂƟŽŶ�ŽĨ�Ă�ƌĞĂĐƚŽƌ�ĂƐ�ƚŚĞǇ�
ŵŽĚŝĨǇ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ͕�ƚŚĞ�ŶĞƵƚƌŽŶ�ƉŽƉƵůĂƟŽŶ͕�ĂŶĚ�ƉƌŽĚƵĐĞ�ƌĂĚŝŽĂĐƟǀĞ�ƐƉĞĐŝĞƐ͘
dŚĞ� /W,��ŐƌŽƵƉ�ƐƚĂƌƚĞĚ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽŐƌĂŵ�ǁŝƚŚ� ƚŚĞ�'Z�WŚ�D��ƐĞƚƵƉ� ŝŶƐƚĂůůĞĚ�Ăƚ� ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĨĂĐŝůŝƚǇ�'�>/E��
;'ĞĞů͕��ĞůŐŝƵŵͿ� ƚŽ�ŵĞĂƐƵƌĞ� ;Ŷ͕� ǆŶ�ŐĂŵŵĂͿ� ƌĞĂĐƟŽŶ�ĐƌŽƐƐ� ƐĞĐƟŽŶƐ�ƵƐŝŶŐ�ƉƌŽŵƉƚ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ĂŶĚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�
ĚĞƚĞƌŵŝŶĂƟŽŶ�ďǇ�ƟŵĞͲŽĨͲŇŝŐŚƚ� ΀ϭͲϯ΁͘�dŚĞ�ŽďƚĂŝŶĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƉƌŽǀŝĚĞ�ĐŽŶƐƚƌĂŝŶƚƐ�ŽŶ�ŶƵĐůĞĂƌ� ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ�
ŵŽĚĞůƐ͘�DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�;Ŷ͕�ǆŶ�ŐĂŵŵĂͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�nat,182,183,184,186W, which will be discussed in this 
ĐŽŶƚƌŝďƵƟŽŶ͕�ĂŶĚ�ĂůƐŽ�ĨŽƌ�232dŚ͕�Ϯϯϱ͕ϮϯϴU and natZr. 
dƵŶŐƐƚĞŶ�ŝƐ�ŶŽƚ�ĂŶ�ĂĐƟǀĞ�ĞůĞŵĞŶƚ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͕�ďƵƚ͕�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ĐŚĞŵŝĐĂů�ĂŶĚ�ŵĞĐŚĂŶŝĐĂů�ƉƌŽƉĞƌƟĞƐ͕�ŝƚ�ŝƐ�ƵƐĞĚ�ŝŶ�ŵĂŶǇ�
ĂůůŽǇƐ͘�dŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶƐ�ǁŝƚŚ�ƚƵŶŐƐƚĞŶ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ĨŽƌ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌƐ�
ŝŶ�ǁŚŝĐŚ�ƚƵŶŐƐƚĞŶ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĞǆƉŽƐĞĚ�ŵĂƚĞƌŝĂů�ƚŽ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ͘�&ƌŽŵ�Ă�ƚŚĞŽƌĞƟĐĂů�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͕�Ă�ďĞƩĞƌ�ĚĞ-
ƐĐƌŝƉƟŽŶ�ŽĨ�;Ŷ͕�ǆŶͿ�ƌĞĂĐƟŽŶƐ�ŽŶ�ƚƵŶŐƐƚĞŶ�ŶƵĐůĞŝ�ĂůůŽǁƐ�ĂŶ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŵŽĚĞůƐ�ĨŽƌ�ŽƚŚĞƌ�ŬĞǇ�ŶƵĐůĞŝ�ŝŶ�ƌĞĂĐƚŽƌƐ�ĨƵĞů͘�/ŶĚĞĞĚ͕�
ƚƵŶŐƐƚĞŶ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ĚĞĨŽƌŵĞĚ�ůŝŬĞ�ĂĐƟŶŝĚĞƐ͕�ďƵƚ�ĂůƐŽ�ĞĂƐŝĞƌ�ƚŽ�ĚĞƐĐƌŝďĞ�ĂƐ�ƚŚĞǇ�ĚŽ�ŶŽƚ�ƉƌĞƐĞŶƚ�Ă�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�
ĐŚĂŶŶĞů͘�^Ɵůů͕�ƚŚĞƌĞ�ĂƌĞ�ŽŶůǇ�Ă�ĨĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂǀĂŝůĂďůĞ�ƚŽĚĂǇ�ƚŽ�ƚĞƐƚ�ĞǀĂůƵĂƟŽŶƐ͘�KƵƌ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁŝůů��ƉƌŽǀŝĚĞ�
a constraining test to the predictability of models.
dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�ĂŶĚ�ƚŚĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ĨŽƌ�ŶĂƚƵƌĂů�ƚƵŶŐƐƚĞŶ�ŝƐŽƚŽƉĞƐ�
ǁŝůů�ďĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ůĂƚĞƐƚ�ƉƌĞĚŝĐƟŽŶƐ�ĨƌŽŵ�ƚŚĞ�ƵƐƵĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐŽĚĞƐ͘�&ƌŽŵ�ƚŚŝƐ�ǁĞ�ǁŝůů�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĐŽŶƐĞƋƵĞŶĐ-
ĞƐ�ĨŽƌ�ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵ�ŵŽĚĞůƐ͘

΀ϭ΁�D͘�<ĞƌǀĞŶŽ�et al., Measurement of Ϯϯϱh;Ŷ͕Ŷ͛ɶͿ�ĂŶĚ�Ϯϯϱh;Ŷ͕ϮŶɶͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ͕�ϬϮϰϲϬϵ�;ϮϬϭϯͿ͖͘�΀Ϯ΁�D͘�<ĞƌǀĞŶŽ 

et al.͕�;Ŷ͕ǆŶ�ɶͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�;Ŷ͕ǆŶͿ�ƌĞĂĐƟŽŶ�ƐƚƵĚŝĞƐ͕�/ŶƚĞƌŶĂƟŽŶĂů�tŽƌŬƐŚŽƉ�ŽŶ�/ŶĞůĂƐƟĐ�ĂŶĚ��ůĂƐƟĐ�EĞƵƚƌŽŶ�
^ĐĂƩĞƌŝŶŐ͕��ŽƐƚŽŶ�;ϮϬϭϮͿ͖͘�΀ϯ΁��͘��ĂĐƋƵŝĂƐ�et al.͕�^ƚƵĚǇ�ŽĨ�;Ŷ͕ǆŶ�ɶͿ�ƌĞĂĐƟŽŶƐ�ŽŶ�Ϯϯϱ͕Ϯϯϴh͕�ϭϯƚŚ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ�
Mechanisms, Varenna (2012). 
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R273 Fast neutron-induced fission at the time-of-flight facility nELBE 
<ƂŐůĞƌ�d͘ �ϭ͕Ϯ͕��ĞǇĞƌ�Z͘�ϭ͕�:ƵŶŐŚĂŶƐ��Z͘�ϭ͕�DƺůůĞƌ�^͘�ϭ͕�EŽůƚĞ�Z͘�ϯ 
ϭ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ ��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ͖�Ϯ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ��ƌĞƐĚĞŶ͕��ƌĞƐĚĞŶ͕�
'ĞƌŵĂŶǇ͖�ϯ�WŚǇƐŝŬĂůŝƐĐŚͲdĞĐŚŶŝƐĐŚĞ��ƵŶĚĞƐĂŶƐƚĂůƚ͕��ƌĂƵŶƐĐŚǁĞŝŐ͕�'ĞƌŵĂŶǇ�

EĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ĂĐƟŶŝĚĞƐ�ůŝŬĞ�ƚŚĞ�WƵͲŝƐŽƚŽƉĞƐ�ĂƌĞ�ŽĨ�ƌĞůĞǀĂŶĐĞ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ƚƌĂŶƐ-
ŵƵƚĂƟŽŶ�ƚĞĐŚŶŽůŽŐŝĞƐ͘�&Žƌ�242WƵ�ĐƵƌƌĞŶƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ŽĨ�ĂƌŽƵŶĚ�Ϯϭ�й͕�ƚŚĞ�ƚĂƌŐĞƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�ϳ�й͘�^ĞŶƐŝƟǀ-
ŝƚǇ�ƐƚƵĚŝĞƐ�΀ϭ΁͕�΀Ϯ΁�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ƚŽƚĂů�ƵŶĐĞƌƚĂŝŶƚǇ�ŚĂƐ�ƚŽ�ďĞ�ƌĞĚƵĐĞĚ�ďĞůŽǁ�ϱ�й͕�ƚŽ�ĂůůŽǁ�ĨŽƌ�ƌĞůŝĂďůĞ�ŶĞƵƚƌŽŶ�ƉŚǇƐŝĐƐ�ƐŝŵƵůĂƟŽŶƐ͘�
dŚŝƐ�ĐŚĂůůĞŶŐŝŶŐ�ƚĂƐŬ�ǁŝůů�ďĞ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�ŶĞǁ�'ĞƌŵĂŶ�EĂƟŽŶĂů��ĞŶƚĞƌ�ĨŽƌ�,ŝŐŚ�WŽǁĞƌ�
ZĂĚŝĂƟŽŶ�^ŽƵƌĐĞƐ�Ăƚ�,��Z͕��ƌĞƐĚĞŶ͘�/ŵƉƌŽǀĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽŶĚŝƟŽŶƐ�;ůŽǁ�ƐĐĂƩĞƌŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚͿ�ĂŶĚ�ďĞĂŵ�ƉŽǁĞƌ͕ �ƉĂŝƌĞĚ�
with the right spectral shape of the n�>���ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ƉƌŽǀŝĚĞ�ĞǆĐĞůůĞŶƚ�ĐŽŶĚŝƟŽŶƐ�ƚŽ�ĂĐŚŝĞǀĞ�ƚŚŝƐ�Ăŝŵ�΀ϯ΁͘
tŝƚŚŝŶ�ƚŚĞ�dZ�<h>��ƉƌŽũĞĐƚ͕�ůĂƌŐĞ�ĂŶĚ�ŚŽŵŽŐĞŶĞŽƵƐ�ĚĞƉŽƐŝƚƐ�ŽĨ�ϮϯϱU and 242Pu have been produced successfully. Using two 
ĐŽŶƐĞĐƵƟǀĞůǇ�ƉůĂĐĞĚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ�΀ϰ΁�ĂůůŽǁƐ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�242WƵ�ƌĞůĂƟǀĞ�
to Ϯϯϱh͘�dŚĞ�ĂƌĞĂů�ĚĞŶƐŝƚǇ�ŽĨ�ƚŚĞ�WůƵƚŽŶŝƵŵ�ƚĂƌŐĞƚƐ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ƌĂƚĞ͘
&ŝƌƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�242WƵ�ĂĐƋƵŝƌĞĚ�Ăƚ�n�>���ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƌĞ-
ĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚƐ�;Ğ͘Ő͘�΀ϱ΁Ϳ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͘��ŽƌƌĞĐƟŽŶƐ�ĂĚĚƌĞƐƐŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ďǇ�ƵƐŝŶŐ�ƌĞƐƵůƚƐ�ŽĨ�
ĚŝīĞƌĞŶƚ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƐŝŵƵůĂƟŽŶƐ�;'ĞĂŶƚ�ϰ͕�D�EW�ϲ�ĂŶĚ�&>h<�Ϳ͘�

dŚŝƐ�ǁŽƌŬ�ŝƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ��hZ�dKD�&Wϳ�ƉƌŽũĞĐƚ��,�E���ĂŶĚ�ďǇ�ƚŚĞ�'ĞƌŵĂŶ�&ĞĚĞƌĂů�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�;ϬϯEh<ϭϯ�Ϳ͘�

΀ϭ΁�K���ͬE��͕�͞EƵĐůĞĂƌ��ĂƚĂ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ͕͟ �ϮϬϭϭ͘�΀KŶůŝŶĞ΁͘��ǀĂŝůĂďůĞ͗�ŚƩƉ͗ͬͬǁǁǁ͘ŶĞĂ͘ĨƌͬŚƚŵůͬ�ĚďĚĂƚĂͬ�ŚƉƌůͬ͘΀Ϯ΁�tŽƌŬŝŶŐ�WĂƌƚǇ�ŽŶ�/ŶƚĞƌŶĂƟŽŶĂů�
�ǀĂůƵĂƟŽŶ��ŽͲŽƉĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�E���EƵĐůĞĂƌ�^ĐŝĞŶĐĞ��ŽŵŵŝƩĞĞ͕�͞hŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�dĂƌŐĞƚ��ĐĐƵƌĂĐǇ��ƐƐĞƐŵĞŶƚ�ĨŽƌ�/ŶŶŽǀĂƟǀĞ�^ǇƐƚĞŵƐ�hƐŝŶŐ�ZĞĐĞŶƚ��ŽǀĂƌŝ-
ĂŶĐĞ��ĂƚĂ��ǀĂůƵĂƟŽŶƐ͕͟ �ϮϬϬϴ͘�΀KŶůŝŶĞ΁͘��ǀĂŝůĂďůĞ͗�ŚƩƉ͗ͬͬǁǁǁ͘ŶĞĂ͘ĨƌͬŚƚŵůͬƐĐŝĞŶĐĞͬǁƉĞĐͬǀŽůƵŵĞϮϲͬǀŽůƵŵĞϮϲ͘ƉĚĨ͘ ΀ϯ΁�Z͘��ĞǇĞƌ͕ ��͘��ŝƌŐĞƌƐƐŽŶ͕��͘��ůĞŬĞƐ͕��͘�
&ĞƌƌĂƌŝ͕��͘�'ƌŽƐƐĞ͕�Z͘�,ĂŶŶĂƐŬĞ͕��͘�Z͘�:ƵŶŐŚĂŶƐ͕�d͘ �<ƂŐůĞƌ͕ �Z͘�DĂƐƐĂƌĐǌǇŬ͕��͘�DĂƟĐ͕�Z͘�EŽůƚĞ͕�Z͘�^ĐŚǁĞŶŐŶĞƌ�ĂŶĚ��͘�tĂŐŶĞƌ͕ �͞�ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�
ďĞĂŵ�Ăƚ�Ŷ�>��͕͟ �EƵĐůĞĂƌ�/ŶƐƚƌƵŵĞŶƚƐ�ĂŶĚ�DĞƚŚŽĚƐ�ŝŶ�WŚǇƐŝĐƐ�ZĞƐĞĂƌĐŚ��͕�ǀŽů͘�ϳϮϯ͕�ƉƉ͘�ϭϱϭͲϭϲϮ͕�ϮϬϭϯ͘�΀ϰ΁�d͘ �<ƂŐůĞƌ͕ �Z͘��ĞǇĞƌ͕ �Z͘�,ĂŶŶĂƐŬĞ͕��͘�Z͘�:ƵŶŐŚĂŶƐ�ƵŶĚ�
�͘�tĂŐŶĞƌ͕ �ͣ&ŝƐƐŝŽŶ��ǆƉĞƌŝŵĞŶƚƐ�Ăƚ�Ŷ�>��͕͞ �WŚǇƐŝĐƐ�WƌŽĐĞĚŝĂ͕��Ě͘�ϰϳ͕�ƉƉ͘�ϭϳϴ�Ͳ�ϭϴϯ͕�ϮϬϭϯ͘�΀ϱ΁�W͘ �^ĂůǀĂĚŽƌͲ�ĂƐƟŹĞŝƌĂ͕�d͘ ��ƌǇƑ͕�Z͘��ǇŬĞŶƐ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�'ƂƂŬ͕�
�͘�DŽĞŶƐ͕�^͘�KďĞƌƐƚĞĚƚ͕�'͘�^ŝďďĞŶƐ͕��͘�sĂŶůĞĞƵǁ͕�D͘�sŝĚĂůŝ�ĂŶĚ��͘�WƌĞƚĞů͕�͞EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�WƵϮϰϮ�ĨƌŽŵ�Ϭ͘ϯ�DĞs�ƚŽ�ϯ�DĞs͕͟ �Physical 

ZĞǀŝĞǁ��͕�ǀŽů͘�ϵϮ͕�ŶŽ͘�ϬϰϰϲϬϲ͕�ϮϬϭϱ͘

S274 Measurements of cross sections for 209Bi (n, 4n) reactions with high energy neutrons 
produced by 30, 35, and 40 MeV protons 
DŝŶ�<:͘�ϭ͕��ĂŬ�^͘�ϭ͕�,Ăŵ��͘�ϭ͕�/Ŷ��:͘�ϭ͕�<ŝŵ��z͘ �ϭ͕�^ŚŝŶ�:t͘�Ϯ͕��ŚŽƵ�z͘ �ϭ͕�WĂƌŬ�d͘ �Ϯ͕�,ŽŶŐ�^͘�Ϯ͕���ŚŽƌĂƐŬĂƌ�sE͘�ϯ 
1 Department of Energy Science, Sungkyunkwan University, Suwon, Korea; 2 Department of Physics, 
Sungkyunkwan University, Suwon , Korea; 3 Department of Physics, S.P. Pune University, India 

�ǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�209�ŝ�;Ŷ͕�ϮŶͿ͕�;Ŷ͕�ϯŶͿ͕�;Ŷ͕�ϰŶͿ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ŽŶůǇ�Ăƚ�Ă�ĨĞǁ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͕�ǁŚŝůĞ�ƐƵĐŚ�ŶƵ-
ĐůĞĂƌ�ĚĂƚĂ�ĂƌĞ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵƐ�ǁŝƚŚ�WďͲ�ŝ�ĐŽŽůĂŶƚƐ͘�tĞ�ŚĂǀĞ�ƚŚƵƐ�ŵĞĂƐƵƌĞĚ�;Ŷ͕�ǆŶͿ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�209�ŝ�Ăƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�E

n 
�;Ϯϴ�Ε�ϯϴͿ�DĞs͘ ��ŝƐŵƵƚŚ�ŽǆŝĚĞ�ĂŶĚ�ŐŽůĚ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŝƌƌĂĚŝĂƚĞĚ�ǁŝƚŚ�

the neutrons produced by proton beams on a thick beryllium target, where the gold sample is used for monitoring the neutron 
ŇƵǆ͘�dŚĞ�ƉƌŽƚŽŶ�ďĞĂŵƐ�ŽĨ�ϯϬ͕�ϯϱ�ĂŶĚ�ϰϬ�DĞs�ĂƌĞ�ĂǀĂŝůĂďůĞ�Ăƚ�ƚŚĞ�D�ͲϱϬ��ǇĐůŽƚƌŽŶ�ŽĨ�<ŽƌĞĂ�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝŽůŽŐŝĐĂů�DĞĚŝĐĂů�
^ĐŝĞŶĐĞƐ�;</Z�D^Ϳ͘��Ǉ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇƐ�ĨƌŽŵ�ƚŚĞ�ŝƌƌĂĚŝĂƚĞĚ�ƐĂŵƉůĞƐ�ǁŝƚŚ�,WͲ'Ğ�ĚĞƚĞĐƚŽƌƐ͕�ǁĞ�ĂŶĂůǇǌĞĚ�ƚŚĞ�ĂĐƟǀŝƟĞƐ�
of 208�ŝ͕�207�ŝ�ĂŶĚ�206�ŝ�ĂŶĚ�ĞǆƚƌĂĐƚĞĚ�ƚŚĞ�;Ŷ͕�ǆŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘
dŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�Ɍ;E

n
͕��Ɖ) generated by the proton beams impinging on the beryllium target with proton energies of EƉ were ob-

ƚĂŝŶĞĚ�ďǇ�'��Edϰ�DŽŶƚĞͲ�ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ͘�tĞ�ĮƌƐƚ�ƚĞƐƚĞĚ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�ƐŝŵƵůĂƚĞĚ�ŶĞƵƚƌŽŶ�ŇƵǆ�Ɍ;E
n
͕��ƉͿ�ďǇ�ĞǆƚƌĂĐƟŶŐ�ƚŚĞ�

ĞǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ϱϲFe (n, p) ϱϲMn and 27�ů�;Ŷ͕ɲͿ�24EĂ�ĂŶĚ�ĨŽƵŶĚ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ďĞƚǁĞĞŶ�ŽƵƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚ�
ŽƚŚĞƌ�ĞǆŝƐƟŶŐ�ĚĂƚĂ͘�tŚŝůĞ�Ɍ;E

n
͕��ƉͿ�ŝƐ�ŶŽƚ�ŵŽŶŽͲĞŶĞƌŐĞƟĐ͕�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆĞƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƚŚĞ�ƉƌŽƚŽŶ�ďĞĂŵƐ�

with neighboring EƉ͕�ŝ͘Ğ͕͘�Ɍ;E
n
͕�ϰϬ�DĞsͿ�Ͳ�Ɍ;E

n
͕�ϯϱ�DĞsͿ�ĂŶĚ�Ɍ;E

n
͕�ϯϱ�DĞsͿ�Ͳ�Ɍ;E

n
͕�ϯϬ�DĞsͿ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĞǆƚƌĂĐƚ�ƚŚĞ�ĂǀĞƌĂŐĞ�

ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�hƐŝŶŐ�ƚŚŝƐ�ŵĞƚŚŽĚ͕�ǁĞ�ĐŽƵůĚ�ŽďƚĂŝŶ�ƚŚĞ�;Ŷ͕�ǆŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�E
n
�с;ϮϴΕϯϯͿ�ĂŶĚ�;ϯϯΕϯϴͿ�DĞs�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ŽƵƌ�

ƌĞƐƵůƚƐ�ǁŝƚŚ�ƚŚŽƐĞ�ĨƌŽŵ�d�>z^�ĂŶĚ�ƚŚĞ���&ͲϮϬϭϬ�ůŝďƌĂƌǇ͘
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S275 Neutron transmission measurement for natural W at nELBE 
^ŽŶŐ�dz͘ �ϭ͕�<ŝŵ�:t͘�ϭ͕�<ŝŵ�,/͘�ϭ͕�zĂŶŐ�^�͘�ϭ͕�>ĞĞ��t͘�ϭ͕�>ĞĞ�z͘ͲK͘�ϭ͕�:ƵŶŐŚĂŶƐ��Z͘�Ϯ͕�zŝŶ�z͘ �ϭ 
ϭ�<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕��ĂĞũĞŽŶ͕�<ŽƌĞĂ͖�Ϯ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ ��ƌĞƐĚĞŶ͕�
Germany

<ŽƌĞĂ�ŚĂƐ�ĚĞǀĞůŽƉĞĚ�Ă�,ĞůŝƵŵ��ŽŽůĞĚ��ĞƌĂŵŝĐ�ZĞŇĞĐƚŽƌ�dĞƐƚ��ůĂŶŬĞƚ�DŽĚƵůĞ�;<Ž�,��Z�d�DͿ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�/d�Z�ƉƌŽũĞĐƚ͘�dƵŶŐ-
sten is considered as a prime candidate of plasma facing materials in fusion reactors and/or a structure material of Ko HCCR 
d�D͘�ZĞĐĞŶƚůǇ͕ �<��Z/�;<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞͿ�ĞǀĂůƵĂƚĞĚ�ŶĞƵƚƌŽŶ�ƚŽƚĂů�ĂŶĚ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�
ƚƵŶŐƐƚĞŶ�ŝƐŽƚŽƉĞƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƵƉ�ƚŽ�ϭϱϬ�DĞs�ďĂƐĞĚ�ŽŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐŽĚĞƐ�ĂŶĚ�ĂǀĂŝůĂďůĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ĚĂƚĂ͘�EĞǁ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�Ăƚ�Ŷ�>���ŽĨ�,��Z�;,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨͿ�ĨŽƌ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ƚŚĞ�
ĞǀĂůƵĂƚĞĚ�ĂŶĚ�ĞǆŝƐƟŶŐ�ŵĞĂƐƵƌĞŵĞŶƚ�ĚĂƚĂ͘�dŚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�Ŷ�>���ĂĚŽƉƚƐ�Ă�ϰϬ�DĞs�ƐƵƉĞƌĐŽŶĚƵĐƟŶŐ�ĞůĞĐƚƌŽŶ�ůŝŶĂĐ�ĂŶĚ�Ă�
ůŝƋƵŝĚ�Wď�ƚĂƌŐĞƚ�ĨŽƌ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�Ŷ�>���ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ƵƐĞƐ�ŶŽ�ŵŽĚĞƌĂƚŽƌ�ĂŶĚ�ƉƌŽǀŝĚĞƐ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ͘��Ŷ�
ĞůĞĐƚƌŽŶ�ďƵŶĐŚ�ůĞŶŐƚŚ�ŽĨ�ϱ�ƉƐ�ĂŶĚ�Ă�ĐŽŵƉĂĐƚ�ƚĂƌŐĞƚ�ƉƌŽǀŝĚĞ�Ă�ŐŽŽĚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ǁŝƚŚ�Ă�ƌĞůĂƟǀĞůǇ�ƐŚŽƌƚ�ŇŝŐŚƚ�ůĞŶŐƚŚ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ŽƚŚĞƌ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ͘�dƌĂŶƐŵŝƐƐŝŽŶ�ĚĂƚĂ�ŽĨ�Ă�ŶĂƚƵƌĂů�ƚƵŶŐƐƚĞŶ�ƐĂŵƉůĞ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�Ă�ŇŝŐŚƚ�
ƉĂƚŚ�ůĞŶŐƚŚ�ŽĨ�ϴϱϭ͘ϭ�Đŵ�ĂŶĚ�ƌĞƉĞƟƟŽŶ�ƌĂƚĞ�ŽĨ�ϭϬϭ͘ϲ�Ŭ,ǌ�͘�dŚĞ�ŶĞƵƚƌŽŶ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ŶĂƚƵƌĂů�ƚƵŶŐƐƚĞŶ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ŝŶ�
the energy range between 100 keV and 10 MeV.

S277 Angular distribution measurement of gamma rays from inelastic neutron scattering  on 
iron-56 at nELBE time-of-flight facility 
�ŝĞƚǌ�D͕͘��ĞǇĞƌ�Z͕͘�:ƵŶŐŚĂŶƐ��Z͕͘�<ƂŐůĞƌ�d͘ ͕�^ĐŚǁĞŶŐŶĞƌ�Z͘ 
,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶ�ZŽƐƐĞŶĚŽƌĨ�;,��ZͿ͕�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕�EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�
Dresden, Germany

dŚĞ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƌĞĂĐƟŽŶ�ŽŶ�ϱϲ&Ğ�ǁĂƐ�ƐƚƵĚŝĞĚ�Ăƚ�ƚŚĞ�Ŷ�>���ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ΀ϭ΁, the only photo-neutron source 
Ăƚ�Ă�ƐƵƉĞƌĐŽŶĚƵĐƟŶŐ�ĞůĞĐƚƌŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�ǁŽƌůĚǁŝĚĞ͘�dŚĞ�ŝŶĐŽŵŝŶŐ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĨƌŽŵ�
100 keV to 10 MeV, where high precision nuclear data is needed΀Ϯ΁.
Regarding the new CIELO΀ϯ΁�ĞǀĂůƵĂƟŽŶ�ŽŶ�ϱϲ&Ğ͕�ƚŚĞƌĞ�ŝƐ�Ă�ŐƌĞĂƚ�ŝŶƚĞƌĞƐƚ�ŽŶ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵ-
ůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽŶ�ƚŚĞ�ƉĂƌƚůǇ�ǀĞƌǇ�ĚŝǀĞƌƐĞ�ĚĂƚĂ�ŝŶ�ůŝƚĞƌĂƚƵƌĞ͘
dŽ�ŝŶǀĞƐƟŐĂƚĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ĞŵŝƩĞĚ�ƉĂƌƟĐůĞƐ�Ă�ŶĞǁ�ĚĞƚĞĐƚŽƌ�ƐĞƚƵƉ�ŚĂƐ�ďĞĞŶ�ŝŶƐƚĂůůĞĚ͘�/ƚ�ĐŽŶƚĂŝŶƐ�ĮǀĞ�,W'Ğ�ĚĞƚĞĐ-
ƚŽƌƐ�ĂŶĚ�ĮǀĞ�>Ă�ƌ3�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ͕�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ƐĞƚ�ƵŶĚĞƌ�ĚŝīĞƌĞŶƚ�ĂŶŐůĞƐ͘�&Žƌ�ƚŚŝƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŚĞǇ�ǁĞƌĞ�ƉŽƐŝƟŽŶĞĚ�
ƵŶĚĞƌ�ϯϬ͕�ϱϱ͕�ϵϬ͕�ϭϮϱ�ĂŶĚ�ϭϱϬ�ĚĞŐƌĞĞƐ͕�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�ďĞĂŵ�ĂǆŝƐ͘�
�Ǉ�ĐǇĐůŝĐĂů�ŵĞĂƐƵƌĞŵĞŶƚ�ǁŝƚŚ�ĂŶĚ�ǁŝƚŚŽƵƚ�ƚŚĞ�ŶĂƚƵƌĂů�&ĞͲƚĂƌŐĞƚ�ƚŚĞ�ŝŶƚƌŝŶƐŝĐ�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ďĂĐŬŐƌŽƵŶĚ�ĨƌŽŵ�ƚŚĞ�
ƐĞƚƵƉ�ĞǆĐĞƉƚ�ĨŽƌ�ƚŚĞ�ƚĂƌŐĞƚ�ŚĂƐ�ďĞĞŶ�ƐƵďƚƌĂĐƚĞĚ͘��ŽƌƌĞĐƟŽŶ�ĨŽƌ�ŐĂŵŵĂͲƐĞůĨͲĂďƐŽƌƉƟŽŶ�ŝŶƐŝĚĞ�ƚŚĞ�ƚĂƌŐĞƚ�ĂŶĚ�ĞǆƚĞŶĚĞĚ�ƐŽƵƌĐĞ�
ĞĸĐŝĞŶĐǇ�ǁĞƌĞ�ĚŽŶĞ�ƵƐŝŶŐ�'��Edϰ�ƐŝŵƵůĂƟŽŶƐ͘
dŚĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ƚŚĞ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĚĂƚĂ�ĨƌŽŵ��͘�>͘�^ŵŝƚŚ΀ϰ΁. Due to the much 
ďĞƩĞƌ�ƟŵĞ�ƌĞƐŽůƵƟŽŶ�ŝŶ�>Ă�ƌ3�ĚĞƚĞĐƚŽƌƐ�ŚŝŐŚ�ƌĞƐŽůƵƟŽŶ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ŽďƚĂŝŶĞĚ͘
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΀ϭ΁�Z͘��ĞǇĞƌ�Ğƚ�Ăů͕͘�EƵĐů͘�WŚǇƐ͘���ϵϮϳ�;ϮϬϭϰͿ�ϰϭͲϱϮ͘��͖�΀Ϯ΁�K���ͬE��͕�͞EƵĐůĞĂƌ��ĂƚĂ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ͘͟ �΀KŶůŝŶĞ΁͘�ŚƩƉ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬĚďĚĂƚĂͬ
ŚƉƌů͖ͬ͘�΀ϯ΁�K���ͬE��͕�͞�ŽůůĂďŽƌĂƟǀĞ�/ŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƚĞĚ�>ŝďƌĂƌǇ�KƌŐĂŶŝƐĂƟŽŶ�WŝůŽƚ�WƌŽũĞĐƚ͘͟ �΀KŶůŝŶĞ΁�ŚƩƉƐ͗ͬͬǁǁǁ͘ŽĞĐĚͲŶĞĂ͘ŽƌŐͬƐĐŝĞŶĐĞͬǁƉĞĐͬƐŐϰϬͲ
ĐŝĞůŽ͖ͬ͘�΀ϰ΁�^ŵŝƚŚ͕��ŽŶĂůĚ�>͗͘�͞&ĂƐƚͲEĞƵƚƌŽŶͲ'ĂŵŵĂͲZĂǇ�WƌŽĚƵĐƟŽŶ�ĨƌŽŵ�ĞůĞŵĞŶƚĂů�/ƌŽŶ͗��Ŷ�ф�Ϯ�DĞs͘͟ ��ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ƌŐŽŶŶĞ͕�/ůůŝŶŽŝƐ�ϲϬϰϯϵ͕�
U.S.A., ANL/NDM-20, (1976).
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S278 Inspection of 56Fe g-ray angular distributions as a function of incident neutron energy 
using optical model approaches 
sĂŶŚŽǇ��:Z͘�ϭ͕�ZĂŵŝƌĞǌ���W͘ �Ϯ͕��ůĐŽƌŶͲ�ŽŵŝŶŐƵĞǌ���<͘�ϭ͕��,ŝĐŬƐ��^&͘ �ϯ͕�WĞƚĞƌƐ����͘�Ϯ͕��DĐ�ůůŝƐƚƌĞŵ��Dd͘ �Ϯ͕��
Mukhopadhyay  S. 2, Yates  SW. 2 
1 Department of Physics, United States Naval Academy, Annapolis, USA 2 Department of Chemistry, University 
ŽĨ�<ĞŶƚƵĐŬǇ͕ �>ĞǆŝŶŐƚŽŶ͕�h^�͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůůĂƐ͕�/ƌǀŝŶŐ͕�h^�

/ŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�;Ŷ͕Ŷ’) and (n,n ௩), are measured at the University of Kentucky Accelera-
tor Lab (www.pa.uky.edu/acceleratorͿ�ĨŽƌ�ďŽƚŚ�ďĂƐŝĐ�ĂŶĚ�ĂƉƉůŝĞĚ�ƌĞƐĞĂƌĐŚ͘��dŚĞ�ŐͲƌĂǇ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ĚŝƐ-
ĐƵƐƐĞĚ�ƵƐŝŶŐ�>ĞŐĞŶĚƌĞ�ƉŽůǇŶŽŵŝĂů�ĞǆƉĂŶƐŝŽŶƐ͘�&Žƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƵƌƉŽƐĞƐ͕�ĂŶŐůĞͲŝŶƚĞŐƌĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ĚĞƐŝƌĞĚ�ŽǀĞƌ�Ă�
ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͘�dŚƌĞĞ�ƚŽ�ĨŽƵƌ�ĚĂǇƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ďĞĂŵ�ƟŵĞ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�Ă�ĚĂƚĂ�ƐĞƚ�Ăƚ�ĞĂĐŚ�ŝŶĐŝĚĞŶƚ�
ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͕ �ǁŚŝĐŚ�ůŝŵŝƚƐ�ƚŚĞ�ŶƵŵďĞƌ�ĞŶĞƌŐŝĞƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ŵĞĂƐƵƌĞĚ�ŝŶ�Ă�ƌĞĂƐŽŶĂďůĞ�ĂŵŽƵŶƚ�ŽĨ�ƟŵĞ͘��ƉƉƌŽǆŝŵĂƟŽŶƐ�ĂƌĞ�
ĞŵƉůŽǇĞĚ�ƚŽ�ŐĞŶĞƌĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�Ă�ĮŶĞƌ�ĞŶĞƌŐǇ�ŐƌŝĚ͘��ƚ�ϭϮϱo, the a2P2�ƚĞƌŵ�ŽĨ�ƚŚĞ�>ĞŐĞŶĚƌĞ�ĞǆƉĂŶƐŝŽŶ�ŝƐ�ŝĚĞŶƟĐĂůůǇ�ǌĞƌŽ�
and the a4P4�ŝƐ�ĂƐƐƵŵĞĚ�ƚŽ�ďĞ�ǀĞƌǇ�ƐŵĂůů͘�WƌŽǀŝĚĞĚ�ƚŚŝƐ�ĂƐƐƵŵƉƟŽŶ�ŝƐ�ƚƌƵĞ͕�Ă�ƐŝŶŐůĞ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ�ϭϮϱo will return Ao and 
ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ĚĞĚƵĐĞĚ͘�dŚĞ�Ă2 and a4�ĐŽĞĸĐŝĞŶƚƐ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞ�ƌĞůĂƟǀĞ�m

J
��ƐƵďƐƚĂƚĞ�ƉŽƉƵůĂƟŽŶƐ�ŽĨ�ĞĂĐŚ�ĞǆĐŝƚĞĚ�

ƐƚĂƚĞ͕�ǁŚŝĐŚ�ŝŶ�ƚƵƌŶ�ĂƌĞ�ĐŽŶƚƌŽůůĞĚ�ďǇ�ĂŶ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ƉƌŽĐĞƐƐ�ǁŝƚŚ�ƚŚĞ�ŵŝǆŝŶŐ�ƌĂƟŽƐ͕�ĂŶĚ�ƚŚĞ�
ƚƌĂŶƐŵŝƐƐŝŽŶ�ĐŽĞĸĐŝĞŶƚƐ�ǁŚŝĐŚ�ĂƌĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶƚ͘
dŚŝƐ�ƉƌŽũĞĐƚ�ƚĞƐƚƐ�ƚŚĞƐĞ�ĂƐƐƵŵƉƟŽŶƐ�ĂŶĚ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞƐ�ƵƐŝŶŐ�ƚŚĞ�ĐŽĚĞƐ��/E�zͬ^��d�ĂŶĚ�d�>z^ͬ�DW/Z�ͬ��/^Ϭϲ͘� �dŚĞ�
ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĐŽĞĸĐŝĞŶƚƐ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƟŶŐ�ƐƵďƐƚĂƚĞ�ĂůŝŐŶŵĞŶƚ�ĂƌĞ�ĞǆĂŵŝŶĞĚ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ŝŶĐŝĚĞŶƚ�
ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ͘����ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŽƵƌ�ĞǆƉĞƌŝŵĞŶƚ Ɛ͛�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨŽƌ�ƚŚĞ�ĂŶŐůĞͲŝŶƚĞŐƌĂƚĞĚ�௩ͲƌĂǇ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐ-
ƟŽŶƐ�ĂŶĚ�Ă�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ĂƌĞ�ŐůĞĂŶĞĚ�ĨƌŽŵ�ƚŚŝƐ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ǁŝůů�ďĞ�
presented.
dŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�Ă�ŐƌĂŶƚ�ĨƌŽŵ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�Ͳ�EƵĐůĞĂƌ��ŶĞƌŐǇ�hŶŝǀĞƌƐŝƟĞƐ�WƌŽŐƌĂŵ͗�EhͲϭϮͲ<zͲ
h<ͲϬϮϬϭͲϬϱ͘��dŚĞ�ŝƐŽƚŽƉĞƐ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁĞƌĞ�ƐƵƉƉůŝĞĚ�ďǇ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ�ďǇ�
ƚŚĞ�/ƐŽƚŽƉĞ�WƌŽŐƌĂŵ�ŝŶ�ƚŚĞ�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͘

I279 Inelastic neutron scattering with GAINS@GELINA: an overview of the last decade
KůĂŚ�>͘�ϭ͕�WůŽŵƉĞŶ��͘:͘D͘�ϭ͕��ŽƌĐĞĂ��͘�Ϯ͕�DŝŚĂŝůĞƐĐƵ��͘�ϭ͕�EĞŐƌĞƚ��͘�Ϯ͕��ĞƐƐĂŐŶĞ�WŚ͘�ϯ͕�<ĞƌǀĞŶŽ�D͘�ϯ͕�ZƵĚŽůĨ�'͘�
3, Rouki C. 1, Nankov N. 1, Nyman M. 1, Olacel A. 2 
ϭ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕��ĞůŐŝƵŵ͖�
Ϯ�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�ZŽŵĂŶŝĂ͖�ϯ�hŶŝǀĞƌƐŝƚĞ�ĚĞ�^ƚƌĂƐďŽƵƌŐ͕�
IPHC, France

DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƐƚĂƌƚĞĚ�Ăƚ�/ZDDͲ:Z��ŝŶ�ϮϬϬϭ�ǁŝƚŚ�ƚǁŽ�'Ğ�ĚĞƚĞĐƚŽƌƐ�ŽŶ�Ă�ƚĂďůĞ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�
Ă�ϮϬϬ�ŵ�ŇŝŐŚƚ�ƉĂƚŚ�ŽĨ�'�>/E��ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͘�^ŝŶĐĞ�ƚŚĞŶ͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĚĞƚĞĐƚŽƌƐ�ǁĂƐ�ŝŶĐƌĞĂƐĞĚ�ƚŽ�ϭϮ�ϭϬϬй�,W'Ğ�ƉůĂĐĞĚ�ŝŶ�
ƚŚĞ�ďĂĐŬǁĂƌĚ�ŚĞŵŝƐƉŚĞƌĞ�ŽŶ�Ă�ĚĞĚŝĐĂƚĞĚ�͞ďĂůů͟�ƐƵƉƉŽƌƚ�ƐƚƌƵĐƚƵƌĞ͘�dŚĞ�ĂĐƋƵŝƐŝƟŽŶ�ŝƐ�ĚŝŐŝƟǌĞĚ͘�dŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�
ŝƐ�ŵŽĚĞůĞĚ�ǁŝƚŚ�D�EW�ĂŶĚ�ƚŚĞ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ŝƐ�ůĂƌŐĞůǇ�ĂƵƚŽŵĂƟǌĞĚ͘���ĂƚĂ�ŚĂƐ�ďĞĞŶ�ĐŽůůĞĐƚĞĚ�ĨŽƌ�ŶƵŵĞƌŽƵƐ�ŝƐŽƚŽƉĞƐ͕�ŵŽƐƚ�
ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ�ďĞŝŶŐ�ƉƵďůŝƐŚĞĚ͘�dŚĞ�ĚĂƚĂ�ƉƌĞĐŝƐŝŽŶ�ŝƐ�ďĞƩĞƌ�ƚŚĂŶ�ϱй�ĐŽŵƉůǇŝŶŐ�ǁŝƚŚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƋƵĂůŝƚǇ�ƐƚĂŶĚĂƌĚƐ�ĂŶĚ�ƚŚĞ�ŵŽƐƚ�
ƐĞǀĞƌĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�dŚĞ�ƉƌŽďůĞŵƐ�ĂƌŝƐŝŶŐ�ĚƵƌŝŶŐ�ƚŚŝƐ�ĂĐƟǀŝƚǇ�ŝŶƐƉŝƌĞĚ�ĨƵƌƚŚĞƌ�ĚĞǀĞůŽƉŵĞŶƚƐ�ůŝŬĞ�ĂŶ�ĂŶĐŝůůĂƌǇ�ĚĞƚĞĐƚŽƌ�ĨŽƌ�ĞůĞĐ-
trons and the possibility of performing coincidence measurements which are currently under study.
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R280 (n,xn gamma) Cross sections on actinides versus reaction code calculations
<ĞƌǀĞŶŽ�D͘ϭ͕��ĂĐƋƵŝĂƐ��͘ϭ͕��ŽƌĐĞĂ��͘Ϯ͕��ĂƉŽƚĞ�EŽǇ�Z͘ϯ͕��ƵƉƵŝƐ�D͘ϰ͕��EĞŐƌĞƚ��͘Ϯ͕�<ĂǁĂŶŽ�d͘ ϱ͕�EǇŵĂŶ�D͘ϲ͕�
WůŽŵƉĞŶ��͘ϲ͕�ZŽŵĂŝŶ�W͘ ϰ͕�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�ĐŽůůĂďŽƌĂƟŽŶ͘ 
1 Université de Strasbourg, IPHC, Strasbourg, France, CNRS, UMR7178, Strasbourg, France; 2 Horia Hulubei 
EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�ϯ�/����EƵĐůĞĂƌ��ĂƚĂ�
^ĞĐƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϰ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�ϱ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�
EĞǁ�DĞǆŝĐŽ͕�h^�͖�ϲ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�
DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

;Ŷ͕ǆŶͿ�ĂŶĚ�ĞƐƉĞĐŝĂůůǇ� ŝŶĞůĂƐƟĐ�ƌĞĂĐƟŽŶƐ�;ƐůŽǁŝŶŐ�ĚŽǁŶ�ƉƌŽĐĞƐƐĞƐͿ͕�ĂƌĞ�ŽĨ� ŝŵƉŽƌƚĂŶĐĞ�ŝŶ�Ă�ƌĞĂĐƚŽƌ�ĐŽƌĞ�ĂƐ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ŝŵƉĂĐƚ�ĨŽƌ�ĞǆĂŵƉůĞ�ƚŚĞ�ƌĂĚŝĂů�ƉŽǁĞƌ�Žƌ�ƐŽŵĞ�ŶĞƵƚƌŽŶŝĐ�ƉĂƌĂŵĞƚĞƌƐ�ůŝŬĞ�ŬĞī͘�dŚŝƐ�ŝŵƉĂĐƚ�ŚĂƐ�ďĞĞŶ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ŝŶ�ƐĞŶƐŝƟǀŝƚǇ�
studies
,�ĂŶĚ�ŚĂƐ�ďĞĞŶ�ŚŝŐŚůŝŐŚƚĞĚ�ďǇ�ƚŚĞ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ƌĞƋƵĞƐƚƐ�ŝŶ�ƚŚĞ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ůŝƐƚ�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͘�dŚĞ�ƚĂƌŐĞƚ�ĂĐĐƵ-
ƌĂĐǇ�ĚĞŵĂŶĚ�ŝƐ�ǀĞƌǇ�ƟŐŚƚ�;ĨĞǁ�ƉĞƌĐĞŶƚͿ�ĂŶĚ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ƌĞĂů�ĐŚĂůůĞŶŐĞ�ĨƌŽŵ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͘�KƵƌ�ĐŽůůĂďŽƌĂƟŽŶ�
ŚĂƐ�ĐŚŽƐĞŶ�ƚŚĞ�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ĐŽƵƉůĞĚ�ƚŽ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚŽ�ĨĂĐĞ�ƚŚŝƐ�ĐŚĂůůĞŶŐĞ�ĂŶĚ�ƉƌŽǀŝĚĞƐ�
ĐŽŵƉůĞƚĞ�ƐĞƚƐ�ŽĨ�;Ŷ͕ǆŶ�ŐͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ǀĂƌŝŽƵƐ�ŶƵĐůĞŝ͘
KŶĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ĐĂŵƉĂŝŐŶƐ�ĐŽŶĐĞƌŶƐ�ĂĐƟŶŝĚĞƐ�ƐĂŵƉůĞƐ�ĂŶĚ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�'�>/E�͕�Ă�ŵƵůƟƵƐĞƌ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲ
ŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŽƉĞƌĂƚĞĚ�ďǇ���Ͳ:Z�Ͳ/ZDD͕�ŝŶ�'ĞĞů͕��ĞůŐŝƵŵ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�'Z�WŚ�D��;'ĞZŵĂŶŝƵŵ�ĂƌƌĂǇ�ĨŽƌ��ĐƟŶŝĚĞƐ�
Wƌ�ĐŝƐĞ�D�ĂƐƵƌĞŵĞŶƚƐͿ�ŚĂƐ�ďĞĞŶ�ĞƐƉĞĐŝĂůůǇ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ƐƉĞĐŝĮĐ�ĚŝĸĐƵůƟĞƐ�ŐĞŶĞƌĂƚĞĚ�ďǇ�ƚŚĞ�ƵƐĞ�ŽĨ�ĂĐƟ-
ŶŝĚĞƐ�ƐĂŵƉůĞƐ͘�^ƉĞĐŝĂů�ĐĂƌĞ�ŚĂƐ�ďĞĞŶ�ĂůƐŽ�ƉĂŝĚ�ƚŽ�ƋƵĂŶƟĨǇ�ĂƐ�ĂĐĐƵƌĂƚĞůǇ�ĂƐ�ƉŽƐƐŝďůĞ�Ăůů�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨƌŽŵ�ƚŚĞ�ŝŶƐƚƌƵŵĞŶƚƐ�
ĂŶĚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ƉƌŽĐĞĚƵƌĞ͘�KŶĐĞ�ĂĐĐƵƌĂƚĞ�;Ŷ͕ǆŶ�ŐͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ƉƌŽĚƵĐĞĚ�ǁŝƚŚ�'Z�WŚ�D�͕�ƚŚĞ��ǁĂǇ�ƚŽ�ŽďƚĂŝŶ�;Ŷ͕ǆŶͿ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ŝƐ�ŶŽƚ�ƐƚƌĂŝŐŚƞŽƌǁĂƌĚ�ĂŶĚ�ƚŚĞ�ƵƐĞ�ŽĨ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ŝƐ�ƌĞƋƵŝƌĞĚ͘�
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ǁĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƐŽŵĞ�ƌĞĐĞŶƚ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ŽŶ�ĚŝīĞƌĞŶƚ�ĂĐƟŶŝĚĞƐ�Ͳ�238U, 232dŚ�ͲĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƐƚĂƚĞ�ŽĨ�ƚŚĞ�Ăƌƚ�
ŽĨ�ŵŽĚĞůŝŶŐ�ǁŝƚŚ�ƌĞĂĐƟŽŶ�ĐŽĚĞƐ͘���ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ĐĂŵƉĂŝŐŶ�ŽŶ�233h�ŚĂƐ�ƐƚĂƌƚĞĚ�ƌĞĐĞŶƚůǇ͕ �Ă�ĮƌƐƚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ƌĞĐŽƌĚĞĚ�
data will be presented and conclusion and outlooks for future measurement programs will be discussed.

ϭ���͘�^ĂŶƚĂŵĂƌŝŶĂ�Ğƚ�Ăů͕͘�EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ�ϭϭϴ�;ϮϬϭϰͿ�ϭϭϴͲϭϮϭ͖�Ϯ��D͘�^ĂůǀĂƚŽƌĞƐ�ĂŶĚ�Z͘�:ĂĐƋŵŝŶ͕�EƵĐůĞĂƌ�^ĐŝĞŶĐĞͲE��ͬtW��ͲϮϲ͕�sŽůƵŵĞ�
Ϯϲ͕�E���EΣ�ϲϰϭϬ�;ϮϬϬϴͿ͖�ϯ��D͘�<ĞƌǀĞŶŽ�Ğƚ�Ăů͕͘��Ƶƌ͘ �WŚǇƐ͘�:͘���;ϮϬϭϱͿ�ϱϭ͗�ϭϲϳ

R281 (n,xn) cross sections on 56,57Fe 
EĞŐƌĞƚ��͘�ϭ͕��ŽƌĐĞĂ��͘�ϭ͕��ĞƐƐĂŐŶĞ�WŚ͘�Ϯ͕�<ĞƌǀĞŶŽ�D͘�Ϯ͕�EĂŶŬŽǀ�E͘�ϯ͕�KůĂĐĞů��͘�ϭ͕�WůŽŵƉĞŶ��:D͘�ϯ͕�ZŽƵŬŝ��͘�ϯ͕�
Sin M. 4, Stanoiu M. 1 
ϭ�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚ�Ͳ�DĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�Ϯ�
hŶŝǀĞƌƐŝƚĞ�ĚĞ�^ƚƌĂƐďŽƵƌŐ͕�/W,�͕�^ƚƌĂƐďŽƵƌŐ͕�&ƌĂŶĐĞ͖�ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�
ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϰ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚͲ
Magurele, Romania

/ƌŽŶ�ŝƐ�ƵŶĚŽƵďƚĞĚůǇ�ĂŶ�ĞƐƐĞŶƟĂů�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů�ĨŽƌ�ĂŶǇ�ŶƵĐůĞĂƌ�ĨĂĐŝůŝƚǇ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ĞǆƚƌĞŵĞůǇ�ƉƌĞĐŝƐĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŚŝŐŚůǇ�ŝŵƉŽƌƚĂŶƚ͘
tĞ�ĞŵƉůŽǇĞĚ�ƚŚĞ�'�/E^�ƐƉĞĐƚƌŽŵĞƚĞƌ�΀ϭ΁�ŽƉĞƌĂƚĞĚ�Ăƚ�ƚŚĞ�'�>/E��ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�΀Ϯ΁�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵĞĂƐƵƌĞ�;n, xnͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
on ϱϲ͕ϱϳFe using ௩�ƐƉĞĐƚƌŽƐĐŽƉǇ�ƚĞĐŚŶŝƋƵĞƐ�ƌĞĂĐŚŝŶŐ�Ă�ůĞǀĞů�ŽĨ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�ϱй͘
dŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ϱϲ&Ğ�ŝƐŽƚŽƉĞ�ǁĞƌĞ�ĂůƌĞĂĚǇ�ƌĞƉŽƌƚĞĚ�ŝŶ�ZĞĨ͘ �΀ϯ΁͘�/Ŷ�ĐĂƐĞ�ŽĨ�ŵŽƌĞ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚ�ŽŶ�ƚŚĞ�ϱϳFe iso-
ƚŽƉĞ͕�ƐĞƌŝŽƵƐ�ĚŝĸĐƵůƟĞƐ�ĂƌŝƐĞ�ĨƌŽŵ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞ�ĮƌƐƚ�ĞǆĐŝƚĞĚ�ůĞǀĞů�ŚĂƐ�ĂŶ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ŽŶůǇ�ϭϰ�ŬĞs�ĂŶĚ�ŝƚƐ�ĚĞĐĂǇ�
ĐŽƵůĚ�ŶŽƚ�ďĞ�ŽďƐĞƌǀĞĚ͘�dŚĞƌĞĨŽƌĞ�Ă�ĚĞůŝĐĂƚĞ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�ĂƉƉƌŽĂĐŚĞƐ�ŚĂǀĞ�ƚŽ�ďĞ�ƵƐĞĚ�ƚŽ�ŝŶĨĞƌ�
ƚŚĞ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘
tĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ƉĂƌƟĐƵůĂƌŝƟĞƐ�ŽĨ�ƚŚĞ�ƚǁŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĐŽŶĐĞŶƚƌĂƟŶŐ�ŽŶ�ƚŚĞ�ĂƉƉƌŽĂĐŚĞƐ�ĂůůŽǁŝŶŐ�ƵƐ�ƚŽ�ŽǀĞƌĐŽŵĞ�ƐƉĞĐŝĮĐ�
problems in each case.

΀ϭ΁��͘��ĞůĞĂŶƵ͕��͘��ŽƌĐĞĂ͕�WŚ͘��ĞƐƐĂŐŶĞ͕�D͘�<ĞƌǀĞŶŽ͕��͘�EĞŐƌĞƚ͕��͘:͘D͘�WůŽŵƉĞŶ͕�ĂŶĚ�:͘��͘�dŚŝƌǇ͕ �EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ�WŚǇƐ͘�ZĞƐ͘�ϲϮϰ͕�ϭϯϬ
;ϮϬϭϬͿ͖͘�΀Ϯ΁��͘��ŶĞ͕��͘��ŽƌĐĞĂ͕�^͘�<ŽƉĞĐŬǇ͕ �t͘�DŽŶĚĞůĂĞƌƐ͕��͘�EĞŐƌĞƚ͕�ĂŶĚ��͘:͘D͘�WůŽŵƉĞŶ͕�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ�WŚǇƐ͘�ZĞƐ͘���ϲϭϴ͕�ϱϰ�
;ϮϬϭϬͿ͖͘�΀ϯ΁��͘�KůĂĐĞů͕��͘��ŽƌĐĞĂ͕�WŚ͘��ĞƐƐĂŐŶĞ͕�D͘�<ĞƌǀĞŶŽ͕��͘�EĞŐƌĞƚ͕�ĂŶĚ��͘:͘D͘�WůŽŵƉĞŶ͕�WŚǇƐ͘�ZĞǀ͘ ���ϵϬ͕�ϬϯϰϲϬϯ�;ϮϬϭϰͿ͘
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R282 Measurements of neutron scattering angular distributions with a new scintillator setup 
at GELINA 
WŝƌŽǀĂŶŽ��͘�ϭ͕��ĞǇĞƌ�Z͘�Ϯ͕�:ƵŶŐŚĂŶƐ��Z͘�Ϯ͕�EŽůƚĞ�Z͘�ϯ͕�EǇŵĂŶ�D͘�ϭ͕�WůŽŵƉĞŶ��:D͘�ϭ 
ϭ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�
ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ ��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ϲ͘ϰ�Ͳ�/ŽŶ�ĂŶĚ�
EĞƵƚƌŽŶ�ZĂĚŝĂƟŽŶ͕�WŚǇƐŝŬĂůŝƐĐŚͲdĞĐŚŶŝƐĐŚĞ��ƵŶĚĞƐĂŶƐƚĂůƚ͕��ƌĂƵŶƐĐŚǁĞŝŐ͕�'ĞƌŵĂŶǇ

��ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚ�ƐĞƚƵƉ�ĨŽƌ�ƚŚĞ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝƐ�ďĞŝŶŐ�ĚĞǀĞůŽƉĞĚ�Ăƚ�'�>/E�͕�ƚŚĞ�
ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŽƉĞƌĂƚĞĚ�ďǇ�ƚŚĞ���Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͘�tŝƚŚ�ƚŚŝƐ�ƐĞƚƵƉ͕�
ƚŚĞ�ƐĞĐŽŶĚĂƌǇ�ƉĂƌƟĐůĞƐ�ĞŵŝƩĞĚ�ďǇ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌ�ĂƌĞ�ĚĞƚĞĐƚĞĚ�ĚŝƌĞĐƚůǇ�ƵƐŝŶŐ�ƵƉ�ƚŽ�ϯϮ�ŽƌŐĂŶŝĐ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌƐ͘�dŚĞ�
ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŝƐ�ƐĞƉĂƌĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ŝŶĞůĂƐƟĐ�ďǇ�ĚĞĐŽŶǀŽůƵƟŶŐ�ƚŚĞ�ƐĐŝŶƟůůĂƚŽƌƐ�ƉƵůƐĞͲŚĞŝŐŚƚ�ƐƉĞĐƚƌĂ͘��ŽƚŚ�
ƚŚĞ�ĚŝīĞƌĞŶƟĂů�ĂŶĚ�ƚŚĞ�ƚŽƚĂů�ĂŶŐůĞ�ŝŶƚĞŐƌĂƚĞĚ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŇƵǆ�ǁŝƚŚ�Ă�hͲϮϯϱ�ĮƐ-
ƐŝŽŶ�ĐŚĂŵďĞƌ�ĂŶĚ�ĂƉƉůǇŝŶŐ�ƚŚĞ�'ĂƵƐƐͲ>ĞŐĞŶĚƌĞ�ƋƵĂĚƌĂƚƵƌĞ�ƚĞĐŚŶŝƋƵĞ͘�&Žƌ�ǀĞƌŝĮĐĂƟŽŶ͕�ƚŚĞ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�
ŶĂƚƵƌĂů�ĐĂƌďŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ͕�ƚĞƐƟŶŐ�ůŝŵŝƚƐ�ĂŶĚ�ƉŽƐƐŝďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�ŵĞƚŚŽĚ͘�dŚĞ�ĮŶĂů�ƉƵƌƉŽƐĞ�ŝƐ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶ�ǁŝƚŚ�ŶƵĐůŝĚĞƐ�
ŽĨ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ͕�ĂŶĚ�ƚŚƵƐ�ŝƌŽŶ�ǁĂƐ�ĐŚŽƐĞŶ�ĂƐ�ĮƌƐƚ�ƐƚƵĚǇ�ĐĂƐĞ͘�dŚĞ�ĮƌƐƚ�ĞǆƉĞƌŝŵĞŶƚ�ǁŝƚŚ�ŶĂƚƵƌĂů�ŝƌŽŶ�ǁĂƐ�
ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ�Ăƚ�ƚŚĞ�Ŷ�>���ĨĂĐŝůŝƚǇ͕ �ƵƐŝŶŐ�Ă�ƐĂŵƉůĞ�ŽĨ�ϯ�ŵŵ�
ƚŚŝĐŬŶĞƐƐ�ĂŶĚ�ĞŵƉůŽǇŝŶŐ�ϭϲ�ĚĞƚĞĐƚŽƌƐ͘�dŚĞ�ĐĂůŝďƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞƚĞĐƚŽƌƐ͕�ϴ��:ϯϬϭ�ŚǇĚƌŽŐĞŶͲďĂƐĞĚ�ĂŶĚ�ϴ��:ϯϭϱ�ƉĞƌͲĚĞƵƚĞƌĂƚĞĚ�
ďĞŶǌĞŶĞ�ƐĐŝŶƟůůĂƚŽƌƐ͕�ƚŚĞŝƌ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶ͕�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ƚŚĞ�ƉƌŽƉĞƌ�ƵŶĨŽůĚŝŶŐ�ŽĨ�ƚŚĞ�ƐƉĞĐƚƌĂ͕�ĂŶĚ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ĞĸĐŝĞŶĐǇ�
ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�Ăƚ�ƚŚĞ�WŚǇƐŝŬĂůŝƐĐŚͲdĞĐŚŶŝƐĐŚĞ��ƵŶĚĞƐĂŶƐƚĂůƚ�ŽĨ��ƌĂƵŶƐĐŚǁĞŝŐ͘

R283 Measurement of (n,a) cross section for set of structural material isotopes
<ŚƌǇĂĐŚŬŽǀ�s͘ ͕�<ŚƌŽŵǇůĞǀĂ�d͘ ͕��ŽŶĚĂƌĞŶŬŽ�/͕͘�WƌƵƐĂĐŚĞŶŬŽ�W͘  
/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

/Ŷ�ƐƉŝƚĞ�ŽĨ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů�ŝƐ�ǁŝĚĞůǇ�ƵƐĞĚ�ŝŶ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ĞŶŐŝŶĞĞƌŝŶŐ͕�ƚŚĞ�ĚĂƚĂ�ĨŽƌ�;Ŷ͕�ɲͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ŐŝǀĞŶ�ŝŶ�ĚŝīĞƌĞŶƚ�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĚŝƐĐƌĞƉĂŶƚ͘�dŚĞƌĞĨŽƌĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞīŽƌƚƐ�ĂƌĞ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƌĞƐŽůǀĞ�ƚŚĞ�ƉƌŽď-
lem. Unfortunately the (n,௧Ϳ�ƌĞĂĐƟŽŶ�ĨŽƌ�ŵĂŶǇ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů�ĞůĞŵĞŶƚƐ�ƉƌŽĚƵĐĞĚ�ŶŽŶƌĂĚŝŽĂĐƟǀĞ�ƌĞƐŝĚƵĂů�ŶƵĐůĞŝ�ŝŶ�ŽƵƚƉƵƚ�
ĐŚĂŶŶĞů�ĂŶĚ�ĐůĂƐƐŝĐĂů�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ĐĂŶ�ŶŽƚ�ďĞ�ƵƐĞĚ͘���ŶŽǀĞů�ƐƉĞĐƚƌŽŵĞƚĞƌ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ĂŶĚ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�;Ŷ͕௧Ϳ�ƌĞĂĐƟŽŶ�Ăƚ�/WW�͘�dŚĞ�ďĂƐŝĐ�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ŶĞǁ�ŝŶƐƚƌƵŵĞŶƚ�ĂƌĞ�ĂŶ�ŝŽŶŝƐĂƟŽŶ�ĐŚĂŵďĞƌ�ǁŝƚŚ�&ƌŝƐĐŚ�ŐƌŝĚ͕�Ă�
ƐŽůŝĚ�ƚĂƌŐĞƚ͕�ĂŶĚ�ƐŝŐŶĂů�ĚŝŐŝƟƐĂƟŽŶ͘�/ƚ�ŝƐ�ƐŚŽǁŶ�ƚŚĂƚ�ƐŝŵƵůƚĂŶĞŽƵƐ�ĚŝŐŝƟƐĂƟŽŶ�ŽĨ�ƚŚĞ�ĂŶŽĚĞ�ĂŶĚ�ĐĂƚŚŽĚĞ�ƐŝŐŶĂůƐ�ĂůůŽǁƐ�ƌĞĂůŝƐŝŶŐ�
ĞīĞĐƟǀĞ�ďĂĐŬŐƌŽƵŶĚ�ƐƵƉƉƌĞƐƐŝŽŶ͘�DŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶƐ�ǁĞƌĞ�ŐĞŶĞƌĂƚĞĚ�ŝŶ�;Ě͕�ĚͿ�ƌĞĂĐƟŽŶ͘�dŚĞ�ƌĞĂĐƟŽŶ�ŽĨ�238h�ĮƐƐŝŽŶ�ǁĂƐ�
ƵƐĞĚ�ĂƐ�Ă�ŶĞƵƚƌŽŶ�ŇƵǆ�ŵŽŶŝƚŽƌ͘ ��ŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ɲͲƉĂƌƟĐůĞƐ�ǇŝĞůĚ�ĨƌŽŵ�ƐŽůŝĚ�ŝƐŽƚŽƉŝĐ�ƉƵƌĞ�ƚĂƌŐĞƚƐ�ŽĨ�ϱϬ͕�ϱϮ�ĂŶĚ�ϱϯ�
ĐŚƌŽŵŝƵŵ�ϱϰ�ĂŶĚ�ϱϳ�ŝƌŽŶ�ĂŶĚ�ϲϬ�ŶŝĐŬĞů�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ͘�DĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�Ă�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϰ͘ϳ�ƚŽ�ϳ͘Ϯ�DĞs�ǁĞƌĞ�
ĐĂƌƌŝĞĚ�ŽƵƚ͘�&Žƌ�ƐŽŵĞ�ŝƐŽƚŽƉĞƐ�ƚŚĞ�;Ŷ͕�ɲͿ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ůĞƐƐ�ƚŚĂŶ�ϭϰ�DĞs�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ƚŚĞ�
ĮƌƐƚ�ƟŵĞ͘�dŚĞ�ƌĞƐƵůƚ�ŽĨ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁŝƚŚ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ��E�&ͬ��s//͕�:�E�>�ϰ͘Ϭ͕�:�&&�ϯ͘ϭ͕�
ZK^&KE��ϮϬϭϬ�ĂŶĚ��ZKE��ϯ�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�ŽƚŚĞƌ�ĂƵƚŚŽƌƐ�ŝƐ�ƉƌĞƐĞŶƚ͘�
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ǁŽƵůĚ�ďĞ�ƵƐĞĨƵů�ƚŽ�ŵĞĞƚ�ƉĞƌŝŽĚŝĐĂůůǇ�ƚŽ�ĞǆĐŚĂŶŐĞ�ƵƉĚĂƚĞƐ�ŽŶ�ĞīŽƌƚƐ�ĂŶĚ�ŝŶǀĞƐƚŵĞŶƚƐ�ŝŶ�EƵĐůĞĂƌ��ĂƚĂ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�ƚŚĞŝƌ�ĚŝīĞƌĞŶƚ�
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'ƌŽƵƉ�;E�t'Ϳ�ŝŶƚĞŶĚƐ�ƚŽ�ŝĚĞŶƟĨǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂĐƟǀŝƟĞƐ�ǁŚĞƌĞ�ĞŶŚĂŶĐĞĚ�ĐŽůůĂďŽƌĂƟŽŶ�ĂŶĚ�ĐŽŽƌĚŝŶĂƟŽŶ�ĂŵŽŶŐƐƚ�ƚŚĞ�ǀĂƌŝŽƵƐ�
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>ŝǀĞƌŵŽƌĞ͕��ĂůŝĨŽƌŶŝĂ͕�h^�͖�ϯ��ĞŶƚƌĞ�ĨŽƌ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ͕�,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��ƵĚĂƉĞƐƚ͕�,ƵŶŐĂƌǇ͖�ϰ�
dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚĂƚ�DƵŶĐŚĞŶ͕�&ŽƌƐĐŚƵŶŐƐŶĞƵƚƌŽŶĞŶƋƵĞůůĞ�,ĞŝŶǌ�DĂŝĞƌͲ>ĞŝďŶŝƚǌ�͕�'ĂƌĐŚŝŶŐ͕�'ĞƌŵĂŶǇ͖�ϱ�h͘^͘�
Army Research Laboratory, Adelphi, Maryland; 6 Department of Nuclear Engineering, University of California, 
�ĞƌŬĞůĞǇ͕ ��ĂůŝĨŽƌŶŝĂ͕�h^�͖�ϳ��ŚĂƌůĞƐ�hŶŝǀĞƌƐŝƚǇ�ŝŶ�WƌĂŐƵĞ͕�&ĂĐƵůƚǇ�ŽĨ�DĂƚŚĞŵĂƟĐƐ�ĂŶĚ�WŚǇƐŝĐƐ͕�WƌĂŐƵĞ͕��ǌĞĐŚ�
ZĞƉƵďůŝĐ͖�ϴ��ŝƌ�&ŽƌĐĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �tƌŝŐŚƚͲWĂƩĞƌƐŽŶ��&�͕�KŚŝŽ͕�h^�͖�ϵ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĞĐŚĂŶŝĐĂů�ĂŶĚ�
Aerospace Engineering, Ohio State University, Columbus, Ohio, USA

dŚĞ�ŶĞƵƚƌŽŶͲĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ŝƐ�ŽĨ�ĨƵŶĚĂŵĞŶƚĂů�ƵƐĞ�ŝŶ�ŝĚĞŶƟĨǇŝŶŐ�ĂŶĚ�ĂŶĂůǇǌŝŶŐ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌƵŵ�ĨƌŽŵ�ĂŶ�ƵŶŬŶŽǁŶ�
ĂƐƐĞŵďůǇ�ďĞĐĂƵƐĞ�ŝƚ�ƉƌŽǀŝĚĞƐ�ƵŶĂŵďŝŐƵŽƵƐ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ŶĞƵƚƌŽŶͲĂďƐŽƌďŝŶŐ�ŝƐŽƚŽƉĞƐ͘��EŽŶĚĞƐƚƌƵĐƟǀĞͲĂƐƐĂǇ�ĂƉƉůŝĐĂƟŽŶƐ�
ŵĂǇ�ĞǆƉůŽŝƚ�ƚŚŝƐ�ƉŚĞŶŽŵĞŶŽŶ�ƉĂƐƐŝǀĞůǇ͕ �ĨŽƌ�ĞǆĂŵƉůĞ͕�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐͲĮƐƐŝŽŶ�ŶĞƵƚƌŽŶƐ͕�Žƌ�ĂĐƟǀĞůǇ�ǁŚĞƌĞ�ĂŶ�Ğǆ-
ƚĞƌŶĂů�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŝƐ�ƵƐĞĚ�ƚŽ�ƉƌŽďĞ�ƚŚĞ�ƵŶŬŶŽǁŶ�ĂƐƐĞŵďůǇ͘��dŚĞƌĞ�ĂƌĞ�ŬŶŽǁŶ�ŐĂƉƐ�ŝŶ�ƚŚĞ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�&ŝůĞ�;�E�&Ϳ�
ůŝďƌĂƌŝĞƐ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ĐĂƉƚƵƌĞͲŐĂŵŵĂ�ĚĂƚĂ�ƚŚĂƚ�ŽƚŚĞƌǁŝƐĞ�ůŝŵŝƚ�ƚƌĂŶƐƉŽƌƚͲŵŽĚĞůŝŶŐ�ĂƉƉůŝĐĂƟŽŶƐ͘��/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ĚĞƐĐƌŝďĞ�
ŚŽǁ�ŶĞǁ�ƚŚĞƌŵĂůͲŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĚĂƚĂ�ĂƌĞ�ďĞŝŶŐ�ƵƐĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�ƚŚĞ��E�&�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ŝƐŽƚŽƉĞƐ�ƌĞůĞǀĂŶƚ�ƚŽ�
ŶŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ĂƉƉůŝĐĂƟŽŶƐ͘��tĞ�ĂĚĚƌĞƐƐ�ƚŚŝƐ�ƉƌŽďůĞŵ�ďǇ�ƉƌŽǀŝĚŝŶŐ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂůůǇͲĚĞĚƵĐĞĚ�ƉĂƌƟĂů�ĂŶĚ�ƚŽƚĂů�ŶĞƵƚƌŽŶͲ
ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚŚĞŶ�ĞǀĂůƵĂƚĞ�ƚŚĞƐĞ�ĚĂƚĂ�ďǇ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ƐƚĂƟƐƟĐĂůͲŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ͘
dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ��ŝƌĞĐƚŽƌ͕ �KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ͕�KĸĐĞ�
ŽĨ��ĂƐŝĐ��ŶĞƌŐǇ�̂ ĐŝĞŶĐĞƐ͕�ŽĨ�ƚŚĞ�h͘Ε^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�Ăƚ�>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ���Ͳ��ϬϮͲ
Ϭϱ�,ϭϭϮϯϭ͕�ƚŚĞ�h͘Ε^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ďǇ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϳE�Ϯϳϯϰϰ͕�
ĂŶĚ�ďǇ�E�W�s�E�h^�KD&��ϬϬϭϴϰͬϮϬϬϲ͘

R287 Delayed gamma-ray spectroscopy technique for nuclear security and safeguards in a 
project of active neutron non-destructive analysis (NDA) developments 
<ŽŝǌƵŵŝ�D͘�ϭ͕�^ĞǇĂ�D͘�ϭ͕�ZŽĚƌŝŐƵĞǌ���͘�ϭ͕�dĂŬĂŵŝŶĞ�:͘�<ƵƌĞƚĂ�<͘�ϭ͕�Ϯ͕��ďďĂƐ�<͘�ϯ͕�WĞĚĞƌƐĞŶ��͘�ϯ͕�,ĂǇƐĞ�:͘�ϰ͕�
DŽŶĚĞůĂĞƌƐ�t͘�ϰ͕�WĂƌĂĚĞůĂ��͘�ϰ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϰ 
ϭ�/ŶƚĞŐƌĂƚĞĚ�^ƵƉƉŽƌƚ��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞĂƌ�^ĞĐƵƌŝƚǇ�ĂŶĚ�EƵĐůĞĂƌ�EŽŶƉƌŽůŝĨĞƌĂƟŽŶ͖�Ϯ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�
�ŶŐŝŶĞĞƌŝŶŐ��:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕dŽŬĂŝ͕�:ĂƉĂŶ͖�ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�dƌĂŶƐƵƌĂŶŝƵŵ��ůĞŵĞŶƚƐ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ�
�ĞŶƚĞƌ͕ �/ƐƉƌĂ͕�/ƚĂůǇ͖�ϰ�/ŶƐƟƚƵƚĞ�ŽĨ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �'ĞĞů͕��ĞůŐŝƵŵ

&Žƌ�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�ĂŶĚ�ƐĂĨĞŐƵĂƌĚƐ�ŝŶ�ƚŚĞ�ŐůŽďĂů�ŝŶĐƌĞĂƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ�ĂŶĚ�ƚŚĞŝƌ�ŝŶĚƵƐƚƌŝĞƐ͕�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽŶ�ĞīĞĐƟǀĞ�
ĚĞƚĞĐƟŽŶ͕�ƋƵĂůŝĮĐĂƟŽŶ͕�ĂŶĚ�ƋƵĂŶƟĮĐĂƟŽŶ�ƚĞĐŚŶŽůŽŐǇ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů�;EDͿ�ĂƌĞ�ŐƌŽǁŝŶŐ͘�dŽƚĂů�ŐƌŽƐƐ�ŵĂƐƐ�ŵŽŶŝƚŽƌŝŶŐ�ŽĨ�
ED�ǁŝƚŚ�ůŽǁ�ƌĂĚŝĂƟǀĞ�ĞŵŝƐƐŝŽŶ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƉĂƐƐŝǀĞ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞ�ĂŶĂůǇƐŝƐ�;E��Ϳ�ƚĞĐŚŶŝƋƵĞƐ͕�ǁŚŝůĞ�ĚĞƐƚƌƵĐƟǀĞ�ĂŶĂůǇ-
ƐŝƐ�;��Ϳ�ƚĞĐŚŶŝƋƵĞƐ�ĂƌĞ�ĂƉƉůŝĞĚ�ĨŽƌ�ƉƌĞĐŝƐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŶƵĐůŝĚĞ�ĐŽŵƉŽƐŝƟŽŶ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ƉĂƐƐŝǀĞ�E���ƚĞĐŚŶŝƋƵĞƐ͕�ĂĐƟǀĞ�
E���ƚĞĐŚŶŝƋƵĞƐ�ǁŽƵůĚ�ĂĐƋƵŝƌĞ�ĚŝīĞƌĞŶƚ�ŝŶĨŽƌŵĂƟŽŶ�ĨƌŽŵ�ƐĂŵƉůĞ�ŽďũĞĐƚƐ͘�hƐŝŶŐ�ƉĂƌƟĐůĞƐ�;ƐƵĐŚ�ĂƐ�ƉŚŽƚŽŶƐ�ĂŶĚ�ŶĞƵƚƌŽŶƐͿ�ƚŽ�
ŝŶĚƵĐĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ͕�ƚŚĞ�ƋƵĂůŝƚǇ�ĂŶĚͬŽƌ�ƋƵĂŶƟƚǇ�ŽĨ�ED�ŝŶ�Ă�ƐĂŵƉůĞ�ŝƐ�ĚĞĚƵĐĞĚ�ĨƌŽŵ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĞŵŝƩĞĚ�ƉĂƌƟĐůĞƐ͘�^ƵĐŚ�
ĂŶ�ĂĐƟǀĞ�ŝŶƚĞƌƌŽŐĂƟŽŶ�ŵĞƚŚŽĚ�ǁŽƵůĚ�ďĞ�ĂůƐŽ�ƵƐĞĨƵů�ĨŽƌ�ĚĞƚĞĐƟŽŶ�ŽĨ�ŚŝĚĚĞŶ�ED͘��Ŷ�ĂĐƟǀĞ�ŶĞƵƚƌŽŶ�E���ƐǇƐƚĞŵ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�
Ă�ƉƵůƐĞĚ�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ� ŝƐ�ĐƵƌƌĞŶƚůǇ�ƵŶĚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ�ƚĞĐŚŶŽůŽŐŝĐĂů�ƐƚƵĚǇ�ŽĨ��ŝīĞƌĞŶƟĂů��ŝĞͲ�ǁĂǇ��ŶĂůǇƐŝƐ�;���Ϳ͕�
�ĞůĂǇĞĚ�'ĂŵŵĂͲƌĂǇ�^ƉĞĐƚƌŽƐĐŽƉǇ�;�'^Ϳ͕�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞ�dƌĂŶƐŵŝƐƐŝŽŶ��ŶĂůǇƐŝƐ�;EZd�Ϳ͕�ĂŶĚ�WƌŽŵƉƚ�'ĂŵŵĂͲƌĂǇ��ŶĂůǇƐŝƐ�
;W'�Ϳ�ƚĞĐŚŶŝƋƵĞƐ͘�KĨ�ƚŚĞƐĞ͕��'^�ŵĞĂƐƵƌĞƐ�ĚĞĐĂǇ�ŐĂŵŵĂͲƌĂǇƐ�ĨƌŽŵ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;&WͿ�ƉƌŽƉŽƌƟŽŶĂů�ƚŽ�ĞĂĐŚ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĚŝƐ-
ƚƌŝďƵƟŽŶ�ŽĨ�ĮƐƐŝůĞ�ŵĂƚĞƌŝĂů͕�ĞŶĂďůŝŶŐ�ƚŚĞ�ŝƐŽƚŽƉĞ�ƌĂƟŽ�ŽĨ�Ă�ƐĂŵƉůĞ�ƚŽ�ďĞ�ĚĞĚƵĐĞĚ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĞǀĂůƵĂƚĞ�Ă�ƐƉĞĐƚƌƵŵ͕�ŝŶƚĞŐƌĂƟŽŶ�
ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽĨ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͕�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͕�ŚĂůĨͲůŝǀĞƐ͕�ĚĞĐĂǇ�ĐŚĂŝŶ�ƉĂƩĞƌŶƐ͕�ĂŶĚ�ĚĞĐĂǇ�ŐĂŵŵĂ�ƌĂǇ�ǇŝĞůĚƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ͘�
dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ��'^�ƚĞĐŚŶŝƋƵĞ�ŝŶĐůƵĚĞƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŚĞĐŬƐ�;Žƌ�ƉƌĞĐŝƐĞ�ƌĞͲŵĞĂƐƵƌĞŵĞŶƚƐͿ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽĨ�ĮƐƐŝůĞ�
ŵĂƚĞƌŝĂůƐ�ĂƐ�ǁĞůů�ĂƐ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ͘�dŚĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ďĞŝŶŐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�Ă�ĐŽůůĂďŽƌĂƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�:����ĂŶĚ�ƚŚĞ�
:Z�͘�dŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ǁŝůů�ďĞ�Ă�ďƌŝĞĨ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚŝƐ�ĂĐƟǀĞ�ŶĞƵƚƌŽŶ�E���ƉƌŽũĞĐƚ�ĂŶĚ�ĂŶ�ĞǆƉůĂŶĂƟŽŶ�ŽĨ�ƚŚĞ��'^�ĚĞǀĞůŽƉ-
ŵĞŶƚ�ƉƌŽŐƌĂŵ͘�^ŽŵĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŽĨ��'^�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�:Z�Ͳ/dh�;/ƐƉƌĂͿ�ĂƌĞ�ĂůƐŽ�ƉƌĞƐĞŶƚĞĚ͘
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S288 Influence of the neutron transport tube for neutron resonance densitometry
<ŝƚĂƚĂŶŝ�&͘ �ϭ͕�dƐƵĐŚŝǇĂ�,͘�ϭ͕�<ŽŝǌƵŵŝ�<͘�ϭ͕�dĂŬĂŵŝŶĞ�:͘�ϭ͕�,Žƌŝ�:͘�Ϯ͕�^ĂŶŽ�D͘�Ϯ 
ϭ�:����EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͕ �/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�Ϯ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�
Kumatori, Japan

EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞ��ĞŶƐŝƚŽŵĞƚƌǇ�;EZ�Ϳ�ŝƐ�ĂŶ�ĂƐƐĂǇ�ƚĞĐŚŶŝƋƵĞ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ƉĂƌƟĐůĞͲĨŽƌŵĞĚ�ĚĞďƌŝƐ�ƚŚĂƚ�ĐŽŶƚĂŝŶƐ�ǀĂƌŝ-
ŽƵƐ�ŶƵĐůŝĚĞƐ͕�ƐƵĐŚ�ĂƐ�ŽĨ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌƐ͘�/ƚ�ŝƐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƚǁŽ�ƚĞĐŚŶŝƋƵĞƐ͗�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞ�dƌĂŶƐ-
ŵŝƐƐŝŽŶ��ŶĂůǇƐŝƐ�;EZd�Ϳ�͕�ĂŶĚ�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞ��ĂƉƚƵƌĞ��ŶĂůǇƐŝƐ�;EZ��Ϳ�Žƌ�WƌŽŵƉƚ�'ĂŵŵĂͲƌĂǇ��ŶĂůǇƐŝƐ�;W'�Ϳ͘��ŽŶƚĂŝŶŝŶŐ�
ŶƵĐůŝĚĞƐ�ŝŶ�Ă�ƐĂŵƉůĞ�ĂƌĞ�ŝĚĞŶƟĮĞĚ�ďǇ�EZ��ͬW'�͘�dŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽĨ�EZ��ͬW'��ŝƐ�ƵƐĞĚ�ŝŶ�EZd��ĂŶĂůǇƐŝƐ�ƚŽ�ƋƵĂŶƟĨǇ�ŶƵĐůĞĂƌ�
ŵĂƚĞƌŝĂů�ŝƐŽƚŽƉĞƐ͘���ŶĞƵƚƌŽŶ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ�;dK&Ϳ�ŵĞƚŚŽĚ�ŝƐ�ƵƐĞĚ�ŝŶ�EZ��ŵĞĂƐƵƌĞŵĞŶƚƐ͘���ĨĂĐŝůŝƚǇ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�Ă�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͕�
ŶĞƵƚƌŽŶ�ŇŝŐŚƚ�ƉĂƚŚƐ͕�ĂŶĚ�ĚĞƚĞĐƚŽƌƐ͕�ŝƐ�ƌĞƋƵŝƌĞĚ͘�KŶĞ�ŽĨ�ƚŚĞ�ĚŝƐƟŶĐƟǀĞ�ĨĞĂƚƵƌĞƐ�ŝƐ�ƵƟůŝǌĂƟŽŶ�ŽĨ�Ă�ƐŚŽƌƚ�ŇŝŐŚƚ�ƉĂƚŚ͖�ƚŚŝƐ�ŝŶĐƌĞĂƐĞƐ�
ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ƐƚƌĞŶŐƚŚ͕�ĂŶĚ�ƌĞĚƵĐĞƐ�ĐŽŶƐƚƌƵĐƟŽŶ�ĐŽƐƚ�ŝŶ�Ă�ƉƌĂĐƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ƚŚĂƚ
ƌĞĚƵĐĞƐ�ƌĞƐŽůǀŝŶŐ�ƉŽǁĞƌ�ŝŶ�dK&�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĂŶĚ�ŝŶĐƌĞĂƐĞƐ�ŶĞƵƚƌŽŶ�ďĂĐŬŐƌŽƵŶĚ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ŶĞƵƚƌŽŶ�
ŇŝŐŚƚ�ůĞŶŐƚŚ͕�ǁĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�EZd��ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�Ă�ƐŚŽƌƚ�ŶĞƵƚƌŽŶ�ŇŝŐŚƚ�ƉĂƚŚ�ĐŽŶƐƚƌƵĐƚĞĚ�Ăƚ�ƚŚĞ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�
ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ�Ͳ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�;<hZZ/Ͳ>/E��Ϳ͘
/Ŷ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�EZ�͕�ƚŚĞ�ƋƵĂŶƟƚǇ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�EZd��ƐƉĞĐƚƌĂ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�
ŽĨ�ůĞƐƐ�ƚŚĂŶ�ϯϬ�Ğs͘ ��ƚ�<hZZ/Ͳ>/E��͕�ǁĞ�ŚĂǀĞ�ĞǆĂŵŝŶĞĚ�EZd��ǁŝƚŚ�Ă�ϳͲŵ�ŇŝŐŚƚ�ƉĂƚŚ͘�dŚĞ�ƌĞƐŽŶĂŶĐĞ�ĚŝƉƐ�ŽĨ�ϭϴϯt�Ăƚ�Ϯϳ�Ğs�ǁĂƐ�
ƐƵĐĐĞƐƐĨƵůůǇ�ŽďƐĞƌǀĞĚ�ǁŝƚŚ�ĂŶ�ĞůĞĐƚƌŽŶ�ƉƵůƐĞ�ǁŝĚƚŚ�ůĞƐƐ�ƚŚĂŶ�Ϯ�ʅƐ͘�dŚŝƐ�ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�ĂƉƉůŝĐĂďŝůŝƚǇ�ŽĨ�ƐŚŽƌƚͲŇŝŐŚƚͲƉĂƚŚ�dK&�ƐǇƐƚĞŵ�
ƚŽ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů�ƋƵĂŶƟĮĐĂƟŽŶ͘�dŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚŚĞ�ƉƵůƐĞ�ǁŝĚƚŚ�ŽĨ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ƐŚŽƵůĚ�ďĞ�ŶŽƚĞĚ͘��ŽƚŚ�ƐŝŵƵůĂƟŽŶ�ƐƚƵĚ-
ŝĞƐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚƐ

S289 Elemental composition and sedimentation rates in a marine system influenced with the 
tide action using INAA and Plomb-210 method: example of the Gabes Gulf (Tunisia) 
,ĂƐƐĞŶ�E,͘�ϭ͕�ZĞŐƵŝŐƵŝ�E͘�ϭ͕�'ŚĂƌďŝ�&͘ �ϭ͕��ŶŶŽƵƌŝ�Z͘�Ϯ͕��ĞŶŵĂŶƐŽƵƌ�D͘�ϯ͕�EǇĂƌŬŽ��:�͘�ϰ͕��ŚŽƵďĂ�>͘�Ϯ� 
ϭ�EĂƟŽŶĂů��ĞŶƚĞƌ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ͕�dĞĐŚŶŽƉŽůĞ�^ŝĚŝ�dŚĂďĞƚ͕�dƵŶŝƐŝĂ͖�Ϯ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�
DĂƌŝŶĞ�^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐŝĞƐ͕�dƵŶŝƐ͕�dƵŶŝƐŝĂ͖�ϯ�EĂƟŽŶĂů��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �ZĂďĂƚ͕�
DŽƌŽĐĐŽ͖�ϰ�EĂƟŽŶĂů�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�'ŚĂŶĂ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŽŵŵŝƐƐŝŽŶ͕�>ĞŐŽŶ͕��ĐĐƌĂ͕�'ŚĂŶĂ

dŚĞ�ƌĞǀĞůĂƟŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ĐŽŵƉŽƐŝƟŽŶ͕�ĚŝŐĞŶĞƟĐ�ĂŶĚ�ŐĞŽĐŚĞŵŝĐĂů�ƉƌŽĐĞƐƐ�ĂīĞĐƟŶŐ�ƚŚĞ�ƐĞĚŝŵĞŶƚĂƌǇ�ƌĞĐŽƌĚƐ�ŝŶ�ŵĂƌŝŶĞ�ĞŶǀŝƌŽŶ-
ŵĞŶƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĂŶƐǁĞƌ�ŽƌŝŐŝŶ�ĂŶĚ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƉŽůůƵƟŽŶ�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ĂƌĞĂ�ǁŝƚŚ�ǀĂƌŝĂďůĞ�ŚǇĚƌŽĚǇŶĂŵŝĐ͘�hƐŝŶŐ�ŶƵĐůĞĂƌ�ƚŽŽůƐ�
ĂƐ�Ă�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ĂƉƉƌŽĂĐŚ�ƚŽ�ĐŽŶǀĞŶƟŽŶĂů�ŵĞƚŚŽĚƐ�ŽĨ�ƋƵĂŶƟĮĐĂƟŽŶ�ŽĨ�ƉŽůůƵƟŽŶ�ĂƉƉĞĂƌƐ�ǀĞƌǇ�ŝŶƚĞƌĞƐƟŶŐ�ŝŶ�ƐƵĐŚ�ĂĐƟǀĞ�
ĂƌĞĂƐ͘�dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ĂƐƐĞƐƐ�ĞůĞŵĞŶƚĂů�ĐŽŵƉŽƐŝƟŽŶ�ŝŶ�ƌĞůĂƟŽŶ�ǁŝƚŚ�ƐĞĚŝŵĞŶƚĂƌǇ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƐĞĚŝŵĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�
'ĂďĞƐ�'ƵůĨ�ŽĨ�dƵŶŝƐŝĂ͘�
&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ�ƚǁŽ�ƐĞĚŝŵĞŶƚ�ĐŽƌĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�ƚǁŽ�ƐĞƫŶŐƐ�ŝŶ�ƚŚĞ�'ĂďĞƐ�'ƵůĨ�;'Ͳϭ�ĂŶĚ�'ͲϮͿ�ŝŶ�ϮϬϭϯ͘�
Isotopic method based on measurements of the natural radionuclide 210Pb (t1/2�с�ϮϮ͘ϯ�ǇƌͿ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĂƌƟĮĐŝĂů�ƌĂĚŝŽŶƵ-
clide 137Cs (t1/2 с�ϯϬ�ǇƌͿ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƐĞƋƵĞŶĐĞƐ�ŽĨ�ƐĞĚŝŵĞŶƚ�ĚĞƉŽƐŝƟŽŶ�ĂŶĚ�ƌĂƚĞƐ�ŽĨ�ƐĞĚŝŵĞŶƚ�ĂĐĐƵŵƵůĂƟŽŶ�ĂŶĚ�
ŵŝǆŝŶŐ͘��ĐƟǀŝƟĞƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ƌĞƐƉĞĐƟǀĞůǇ�ǁŝƚŚ�ĂůƉŚĂ�ĂŶĚ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘�
DĞƌĐƵƌǇ�;,ŐͿ�ǁĂƐ�ĂŶĂůǇǌĞĚ�ǁŝƚŚ��D�ͲϴϬ��ŶĂůǇǌĞƌ͘ �dŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ�Ϯϳ�ĞůĞŵĞŶƚƐ�;�ů͕�&Ğ͕�<͕�EĂ͕�dŝ͕�s͕�DŶ͕��^Đ͕���Ž͕���ƌ͕ ����Zď͕��
�Ɛ͕���Ğ͕���Ɛ͕��^ŵ͕��dď͕��zď͕��>Ƶ͕��,Ĩ͕ ��dĂ͕��dŚ��>Ă͕���Ƶ͕���^ď͕��ƌ�ĂŶĚ�>ĂͿ�ŽŶůǇ��ŝŶ�ƚŚĞ�'Ͳϭ�ĐŽƌĞ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ŝŶƐƚƌƵŵĞŶƚĂů�ŶĞƵƚƌŽŶ�
ĂĐƟǀĂƟŽŶ�ĂŶĂůǇƐŝƐ�;/E��Ϳ͘�
dŚĞ�ƌĞƐƵůƚƐ�ƐƵƉƉŽƌƚ�ŵƵůƟƉůĞ�ĐŽŶĐůƵƐŝŽŶƐ͗�;ϭͿ�^ĞĚŝŵĞŶƚĂƟŽŶ�ƌĂƚĞƐ�ŽďƚĂŝŶĞĚ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ͘ϱ�ŐĐŵоϮyearоϭ to 1 gcmоϮyearоϭ along 
ƚŚĞ�ĚĞƉƚŚ͕�ĂŶĚ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ�ǁŽƌŬ�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚŚĞ�DĞĚŝƚĞƌƌĂŶĞĂŶ�^ĞĂ͘�;ϮͿ��ŽǁŶ�ĐŽƌĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�,Ő�ƉƌŽ-
ĮůĞ�ƐŚŽǁ�ƐŝŐŶŝĮĐĂŶƚ�ǀĂƌŝĂƟŽŶ�ƚŚĂƚ�ĐŽƵůĚ�ďĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ǀĂƌŝĂďůĞ�ƐĞĚŝŵĞŶƚĂƟŽŶ�ƌĂƚĞ�ĂŶĚ�ƚŚĞ�ƟĚĞ�ĂĐƟŽŶ�ƐƉĞĐŝĮĐƐ�ŽĨ�ƚŚĞ�ƌĞŐŝŽŶ͕�
ǀĂůƵĞƐ�ƌĂŶŐĞ�ďĞƚǁĞĞŶ�Ϭ͘Ϯ�ƚŽ�ϯϬђŐͬŐ�ĨŽƌ�'Ͳϭ�ĂŶĚ�ĨƌŽŵ�Ϭ͘ϯ�ƚŽ�ϭϬ�ђŐͬŐ�ĨŽƌ�'ͲϮ�;ϯͿ�dƌĂĐĞƐ�ŵĞƚĂůƐ�ǀĂůƵĞƐ�ƐŚŽǁ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ��ů͕�DŶ͕��ƌ͕ ��ƌ͕ ��Ž͕�Zď͕�s͕��Ğ�ĂŶĚ�,Ĩ�ǁŝƚŚ�ƚŚĞ�ĚĞƉƚŚ͘��ůƵƐƚĞƌ�ĂŶĚ��ŶƌŝĐŚŵĞŶƚ�&ĂĐƚŽƌ�;�&Ϳ�ǀĂůƵĞƐ�ǁĞƌĞ�ĚŝƐĐƵƐƐĞĚ͖�
ĚĂƚĂ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĂĐƋƵŝƌĞ�Ă�ŐĞŶĞƌĂů�ŝŵĂŐĞ�ŽĨ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ƐĞĚŝŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ƐĞĚŝŵĞŶƚĂƌǇ�ƉƌŽĐĞƐƐĞƐ͘�,Žǁ-
ever, it can be used as a base background level for a future marine monitoring program of the Gabes Gulf.
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DĂƵďŽƌŐŶĞ�D>͘�ϭ͕��ůůŝŽůŝ�&͘ �ϭ͕�DĂŶĐůŽƐƐŝ�D͘�ϭ͕�EŝĐŽůĞƫ�>͘�ϭ͕�^ƚŽůůĞƌ��͘�Ϯ͕��ǀĂŶƐ͕�D͘�ϯ� 
ϭ�^ĐŚůƵŵďĞƌŐĞƌ�ZŝďŽƵĚ�WƌŽĚƵĐƚ��ĞŶƚĞƌ͕ ��ůĂŵĂƌƚ͕�&ƌĂŶĐĞ͖�Ϯ�WƌŝŶĐĞƚŽŶ�dĞĐŚŶŽůŽŐǇ��ĞŶƚĞƌ͕ �WƌŝŶĐĞƚŽŶ͕�E:͕�h^�͖�ϯ�
,ŽƵƐƚŽŶ�&ŽƌŵĂƟŽŶ��ǀĂůƵĂƟŽŶ͕�^ƵŐĂƌůĂŶĚ͕�dy͕�h^�

/Ŷ�ƚŚĞ�ŽŝůĮĞůĚ͕�ĞǆƉůŽƌĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƵďƐƵƌĨĂĐĞ�ŝƐ�ĞƐƐĞŶƟĂů�ƚŽ�ĂŶƐǁĞƌ�ƋƵĞƐƟŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ůŽĐĂƟŽŶ͕�ƋƵĂŶƟƚǇ�ĂŶĚ�ƚǇƉĞ�ŽĨ�ŚǇĚƌŽ-
ĐĂƌďŽŶ�ĂŶĚ�ŝƚƐ�ƉƌŽĚƵĐŝďŝůŝƚǇ͘�tĞůů�ůŽŐŐŝŶŐ�ƉƌŽǀŝĚĞƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƌŽĐŬ�ĨŽƌŵĂƟŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĂŶĚ�ƚŚĞ�ŇƵŝĚƐ�ŝŶ�ƚŚĞŝƌ�
ƉŽƌĞ�ƐƉĂĐĞ͘��ŽǁŶŚŽůĞ�ŶƵĐůĞĂƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽĐƵƐ�ŽŶ�ĨŽƌŵĂƟŽŶ�ƉƌŽƉĞƌƟĞƐ�ƐƵĐŚ�ĂƐ�ŶĂƚƵƌĂů�ƌĂĚŝŽĂĐƟǀŝƚǇ͕ �ĨŽƌŵĂƟŽŶ�ĚĞŶƐŝƚǇ�
ĂŶĚ�ŚǇĚƌŽŐĞŶ�ĐŽŶƚĞŶƚ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĞůĞŵĞŶƚĂů�ĂŶĚ�ŵŝŶĞƌĂůŽŐŝĐĂů�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ƌŽĐŬ͘�dŚĞǇ�ƌĞůǇ�ŽŶ�Ă�
ŵƵůƟƚƵĚĞ�ŽĨ�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶƐ͘
dŚĞ�ĚŽǁŶŚŽůĞ�ĚƌŝůůŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ŝŶ�ǁŚŝĐŚ�>ŽŐŐŝŶŐ�tŚŝůĞ��ƌŝůůŝŶŐ�;>t�Ϳ�ŶƵĐůĞĂƌ�ƚŽŽůƐ�ĂƌĞ�ƵƐĞĚ�ĐĂŶ�ďĞ�ƐĞǀĞƌĞ͘�dŚĞƐĞ�ƚŽŽůƐ�ŚĂǀĞ�
ƚŽ�ǁŽƌŬ�Ăƚ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ƚŚĂƚ�ŵĂǇ�ĞǆĐĞĞĚ�ϭϳϱȗ�͕�ǁŚŝůĞ�ďĞŝŶŐ�ĞǆƉŽƐĞĚ�ƚŽ�ƌĞƉĞĂƚĞĚ�ƐŚŽĐŬƐ�ŽĨ�ϭϬϬ�Ő�ĂŶĚ�ŵŽƌĞ͕�ĂŶĚ�ƚŚĞǇ�ŵƵƐƚ�ďĞ�
protected by pressure housings withstanding downhole pressures of 2000 atmospheres or more, while delivering accurate and 
ƌĞůŝĂďůĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�DŽĚĞůŝŶŐ�ŝƐ�ĞƐƐĞŶƟĂů�ŝŶ�ĚĞĮŶŝŶŐ�ƉƌŽŵŝƐŝŶŐ�ƚŽŽů�ĐŽŶĐĞƉƚƐ͕�ƚŽŽů�ŐĞŽŵĞƚƌŝĞƐ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ͕�ǁŚŝůĞ�ƌĞƐƉĞĐƚ-
ŝŶŐ�ŵĞĐŚĂŶŝĐĂů�ĐŽŶƐƚƌĂŝŶƚƐ�ŽĨ�ƚŚĞ�ƚŽŽů�ĐŽŶƐƚƌƵĐƟŽŶ͘�
dŽŽů�ĐŽŶĐĞƉƚ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ĚĞƚĂŝůĞĚ�ƚŽŽů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ƌĞƋƵŝƌĞƐ�ĂĐĐƵƌĂƚĞ�ŵŽĚĞůŝŶŐ͘�dŚĞ�ďĞƩĞƌ�ƚŚĞ�ŵŽĚĞů͕�ƚŚĞ�ĐůŽƐĞƌ�ƚŚĞ�
ĮŶĂů�ƚŽŽů�ǁŝůů�ďĞ�ƚŽ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶƐ�ĂŶĚ�ƚŚƵƐ�ǁĞ�ĐĂŶ�ďĞ�ŵŽƌĞ�ĐŽŶĮĚĞŶƚ�ŝŶ�ƚŚĞ�ƌĞƐƵůƚƐ͘�/ƚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ĞƐƐĞŶƟĂů�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŽŽů�
ĐŽŶĐĞƉƚƐ�ƚŚƌŽƵŐŚ�ŵŽĚĞůŝŶŐ�ďĞĨŽƌĞ�ůĂƵŶĐŚŝŶŐ�ĂŶ�ŽŌĞŶ�ĞǆƉĞŶƐŝǀĞ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽũĞĐƚ͘�EŽƚ�ŽŶůǇ�ĚŽĞƐ�ŵŽĚĞůŝŶŐ�ƉƌŽǀŝĚĞ�ĂŶ�Ğǆ-
ĐĞůůĞŶƚ�ƐƚĂƌƟŶŐ�ƉŽŝŶƚ�ĨŽƌ�ƚŚĞ�ƚŽŽů�ĚĞƐŝŐŶ͕�ŝƚ�ǁŝůů�ĂůƐŽ�ƌĞĚƵĐĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĚĞƐŝŐŶ�ŝƚĞƌĂƟŽŶƐ�ƚŚĂƚ�ŵĂǇ�ďĞ�ƌĞƋƵŝƌĞĚ�ĂƐ�ƚŚĞ�ĚĞƐŝŐŶ�
ĞǀŽůǀĞƐ͘��Ɛ�ƚŚĞ�ƚŽŽů�ŵĂƚƵƌĞƐ͕�ŵŽĚĞůŝŶŐ�ŝƐ�ƵƐĞĚ�ƚŽ�ĐŽŵƉůĞŵĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ƚŽ�ĞǆƉĂŶĚ�ƚŚĞ�ĚĂƚĂďĂƐĞ�ƚŽ�ŝŶĐůƵĚĞ�ƐŝƚƵĂ-
ƟŽŶƐ͕�ǁŚŝĐŚ�ĂƌĞ�ĚŝĸĐƵůƚ�Žƌ�ŝŵƉŽƐƐŝďůĞ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ŝŶ�ƚŚĞ�ůĂď͘�
dŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ǁŝůů� ĨŽĐƵƐ�ŽŶ�ƚŚĞ� ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŐŽŽĚ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ� ƚŚĞ�ĞůĞŵĞŶƚƐ� ĨŽƵŶĚ� ŝŶ� ƚŽŽů͕�
ďŽƌĞŚŽůĞ�ĂŶĚ�ƐƵďƐƵƌĨĂĐĞ�ĨŽƌŵĂƟŽŶ͘�&Žƌ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ŝŶĞůĂƐƟĐ�ĂŶĚ�ĐĂƉƚƵƌĞ�ŐĂŵŵĂ�ƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ͕ �ŵĂũŽƌ�ŽďƐƚĂĐůĞƐ�ŵĂǇ�
ĐŽŵĞ�ĨƌŽŵ�Ă�ůĂĐŬ�ŽĨ�Žƌ�ŝŶĂĐĐƵƌĂĐŝĞƐ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ĞƐƐĞŶƟĂů�ŵĂƚĞƌŝĂůƐ͘�tĞ�ǁŝůů�ĂůƐŽ�ƐŚŽǁ�ĞǆĂŵƉůĞƐ�ĨŽƌ�ƚŚĞ�ďĞŶĐŚŵĂƌŬŝŶŐ�
ŽĨ�ƚŚĞ�ŵŽĚĞůŝŶŐ�ƌĞƐƵůƚƐ�ĂŐĂŝŶƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ĚƵƌŝŶŐ�ƚŽŽů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ĂŶĚ�ĚŝƐĐƵƐƐ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ĞŶĐŽƵŶƚĞƌĞĚ�
in the process.
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,Žƌŝ�:͘�ϭ͕�^ĂŶŽ�d͘ �ϭ͕�dĂŬĂŚĂƐŚŝ�z͘ �ϭ͕�hŶĞƐĂŬŝ�,͘�ϭ͕�EĂŬĂũŝŵĂ�<͘�ϭ 
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ͕ �ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�KƐĂŬĂ͕��:ĂƉĂŶ

��ĨĂƐƚ�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵ�ǁŝƚŚ�ƚƌĂŶƐͲƵƌĂŶŝƵŵ�;dZhͿ�ĨƵĞůƐ�ŝŶĐůƵĚŝŶŐ�ŵŝŶŽƌͲĂĐƟŶŝĚĞ�;D�Ϳ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ĞīĞĐƟǀĞ�ĨŽƌ�ƚŚĞ�ŝŶĐŝŶĞƌĂ-
ƟŽŶ�ŽĨ�ŚŝŐŚͲůĞǀĞů�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞƐ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ƌĞĂůŝǌĞ�ƚŚĞ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵ͕�ŝŶƚĞŐƌŝƚǇ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĨƵĞůƐ�ǁŝƚŚ�ŚŝŐŚ�ĂĐƟǀ-
ŝƚǇ�ŝƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ƐĂĨĞƚǇ�ŽƉĞƌĂƟŽŶ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ƉƌŽũĞĐƚ�ĞŶƟƚůĞĚ�ĂƐ�͞�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�EŽŶͲĚĞƐƚƌƵĐƟǀĞ�DĞƚŚŽĚƐ��ĚŽƉƚĞĚ�
ĨŽƌ�/ŶƚĞŐƌŝƚǇ�dĞƐƚ�ŽĨ�EĞǆƚ�'ĞŶĞƌĂƟŽŶ�EƵĐůĞĂƌ�&ƵĞůƐ�;EͲ�ĞD�/EͿ͟�ŚĂƐ�ďĞĞŶ�ƐƚĂƌƚĞĚ�ŝŶ�:ĂƉĂŶ�ĨƌŽŵ�KĐƚŽďĞƌ�ϮϬϭϰ͘�/Ŷ�ƚŚŝƐ�ƉƌŽũĞĐƚ͕�
ƚŚĞ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĂůǇƐŝƐ�;EZd�Ϳ�ŝƐ�ĂĚĂƉƚĞĚ�ĨŽƌ�ƚŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ĂŶĚ�ƋƵĂŶƟĮĐĂƟŽŶ�ŽĨ�ŶƵĐůŝĚĞƐ�ŝŶ�ƚŚĞ�ĨƵĞůƐ�
ďǇ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ŵĞĂƐƵƌĞŵĞŶƚ͘�
tĞ�ƉƌŽƉŽƐĞ�Ă�ŶĞǁ�ĐŽŶĐĞƉƚ�ŽĨ�͞ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ŵĞƚŚŽĚ͟�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞ�ĚĞŶƐŝƚŽŵĞƚƌǇ͘�/Ŷ�ƚŚĞ�ŵĞƚŚŽĚ͕�ƚŚĞ�ŝŶ-
ĚŝĐĂƚŽƌ�ŵĂĚĞ�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚ�ŝƐŽƚŽƉĞ�ŝƐ�ƐĞƚ�ĂŌĞƌ�ƚŚĞ�ƐĂŵƉůĞ͘�dŚĞŶ͕�ƚŚĞ�ŶĞƵƚƌŽŶƐ�ƚƌĂŶƐŵŝƩĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƐĂŵƉůĞ�ĐĂŶ�ďĞ�ŝŶĚŝƌĞĐƚůǇ�
ŵĞĂƐƵƌĞĚ�ďǇ�ĚĞƚĞĐƟŶŐ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ�ƐƵĐŚ�ĂƐ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ŐĂŵŵĂ�ƌĂǇƐ�ǁŝƚŚ�Ă�dK&�ŵĞƚŚŽĚ͘�dŚĞ�ƐĞůĨͲŝŶĚŝĐĂƚŽƌ�ŝƐ�Ă�
ƚƌĂŶƐŵŝƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ƚŚĂƚ�ŚĂƐ�ŚŝŐŚ�ĞĸĐŝĞŶĐǇ�ĂƌŽƵŶĚ�ƚŚĞ�ŽďũĞĐƟǀĞ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐŝĞƐ�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚ�ŶƵĐůŝĚĞ͕�
ĞŶĂďůŝŶŐ�ƵƐ�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ƚĂƌŐĞƚ�ĂƌĞĂͲĚĞŶƐŝƚǇ�ĞĂƐŝůǇ�ĨƌŽŵ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ŽĨ�ƚŚĞ�ĐŽƵŶƚƐ�ǁŝƚŚ�Žƌ�ǁŝƚŚŽƵƚ�ƚŚĞ�ƐĂŵƉůĞ͘�tĞ�ƉĞƌ-
ĨŽƌŵĞĚ�ƚŚĞ�ŶƵŵĞƌŝĐĂů�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĞƌŝĮĐĂƟŽŶ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŶƵŵĞƌŝĐĂů�ǀĞƌŝĮĐĂƟŽŶ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ĂƌĞĂ�ĚĞŶƐŝƚǇ�ŽĨ�ĨƵĞů�
ŵĂƚĞƌŝĂů�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϬͲϲ�ƚŽ�ϭϬͲϮ�;ͬďͿ�ƵƐŝŶŐ�ŵƵůƟ�ƌĞƐŽŶĂŶĐĞƐ͘�DŽƌĞŽǀĞƌ͕ �ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĞƌŝĮĐĂƟŽŶ�
ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ�ʹ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�;<hZZ/Ͳ>/E��Ϳ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ĐŽŶƚƌŝďƵ-
ƟŽŶ�ĨƌŽŵ�ƚŚĞ�ŝŵƉƵƌŝƟĞƐ�ŝŶ�ƚŚĞ�ƐĂŵƉůĞ�ƐƵĐŚ�ĂƐ�D�Ɛ�ĐĂŶ�ďĞ�ƌĞŵĂƌŬĂďůǇ�ƐƵƉƉƌĞƐƐĞĚ�ďǇ�ĂƉƉůǇŝŶŐ�ƚŚĞ�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ŵĞƚŚŽĚ͘�
WƌĞƐĞŶƚ�ƐƚƵĚǇ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�͞�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�EŽŶͲĚĞƐƚƌƵĐƟǀĞ�DĞƚŚŽĚƐ��ĚŽƉƚĞĚ�ĨŽƌ�/ŶƚĞŐƌŝƚǇ�dĞƐƚ�ŽĨ�EĞǆƚ�'ĞŶĞƌĂƟŽŶ�
EƵĐůĞĂƌ�&ƵĞůƐ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ŽĨ�:ĂƉĂŶ�
;D�ydͿ͘
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KŝůĮĞůĚ�ƐĞƌǀŝĐĞ�ĐŽŵƉĂŶŝĞƐ͕� ůŝŬĞ�^ĐŚůƵŵďĞƌŐĞƌ�ƉƌŽǀŝĚĞ�Ă� ůĂƌŐĞ�ǀĂƌŝĞƚǇ�ŽĨ�ƐĞƌǀŝĐĞƐ�ƚŽ�Žŝů�ĐŽŵƉĂŶŝĞƐ�ƚŽ�ŚĞůƉ�ƚŚĞŵ�ŝĚĞŶƟĨǇ�ĂŶĚ�
ĂƐƐĞƐƐ�Žŝů�ƌĞƐĞƌǀŽŝƌƐ�ĂŶĚ�ƚŽ�ĂůůŽǁ�ƚŚĞŵ�ƚŽ�ŽƉƟŵŝǌĞ�ƚŚĞŝƌ�ƉƌŽĚƵĐƟŽŶ͘���ůĂƌŐĞ�ƉĂƌƚ�ŽĨ�^ĐŚůƵŵďĞƌŐĞƌ Ɛ͛�ďƵƐŝŶĞƐƐ�ŝƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƉĞ-
ƚƌŽƉŚǇƐŝĐĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƌŽĐŬ�ĨŽƌŵĂƟŽŶƐ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ŽŶ�ƚŚŽƐĞ�ĐŽŶƚĂŝŶŝŶŐ�ŚǇĚƌŽĐĂƌďŽŶƐ͕�ŝ͘Ğ͘�Žŝů�ĂŶĚ�ŐĂƐ͘�^ŽŵĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�
ŝŶƚĞƌĞƐƚ�ĂƌĞ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ƉŽƌĞ�ƐƉĂĐĞ�ŝŶ�ƚŚĞ�ƌŽĐŬ͕�ƚŚĞ�ƋƵĂŶƟƚǇ�ŽĨ�Žŝů�Žƌ�ŐĂƐ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ƌŽĐŬ͕�ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ƌŽĐŬ�
ŵĂƚƌŝǆ͕�ŝƚƐ�ƉĞƌŵĞĂďŝůŝƚǇ�ĞƚĐ͘�DĂŶǇ�ƉŚǇƐŝĐĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚŽ�ŽďƚĂŝŶ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ͕�ĂĐŽƵƐƟĐ͕�ŵĂŐŶĞƟĐ�ƌĞƐŽŶĂŶĐĞ�ĂŶĚ�ŶƵĐůĞĂƌ�
ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ƐƵƌƌŽƵŶĚŝŶŐ�ƚŚĞ�ǁĞůůďŽƌĞ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͘�dŚŝƐ�ƚĂůŬ�ǁŝůů�ŐŝǀĞ�ĂŶ�ŝŶƚƌŽĚƵĐƟŽŶ�ƚŽ�ƚŚĞ�ĂƉƉůŝ-
ĐĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ŝŶ�ƚŚŝƐ�Žŝů�ŝŶĚƵƐƚƌǇ�ǁŝƚŚ�ƚŚĞ�ŵŽƐƚ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�;�ĂƉƚƵƌĞ�ĂŶĚ�/ŶĞůĂƐƟĐ�'ĂŵŵĂ�ZĂǇ�
^ƉĞĐƚƌŽƐĐŽƉǇ͕ �EĞƵƚƌŽŶͲ'ĂŵŵĂ��ĞŶƐŝƚǇ͕ �dŚĞƌŵĂů�EĞƵƚƌŽŶ��ĂƉƚƵƌĞ��ƌŽƐƐ�̂ ĞĐƟŽŶ͕�EĂƚƵƌĂů�'ĂŵŵĂ�ZĂǇ͕ �'ĂŵŵĂͲ'ĂŵŵĂ��ĞŶƐŝƚǇ͕ �
EĞƵƚƌŽŶ�WŽƌŽƐŝƚǇͿ�ƚŚĂƚ�ĂƌĞ�ĐƵƌƌĞŶƚůǇ�ĞŵƉůŽǇĞĚ͕�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ǁŚŝĐŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ĂĐĐƵƌĂƚĞ�ŶƵĐůĞĂƌ�ƐĐĂƩĞƌŝŶŐ�ĂŶĚ�ƌĞĂĐ-
ƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝƐ�ĐƌƵĐŝĂů͘���ďƌŝĞĨ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƚĞĐŚŶŝĐĂů�ĐŚĂůůĞŶŐĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƉƵƫŶŐ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�;ƉƵůƐĞĚ�
ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌƐ͕��ĞƚĞĐƚŽƌƐ͕͙Ϳ�ŝŶ�ƚŚĞ�ĞǆƚƌĞŵĞ�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ĂŶ�Žŝů�ǁĞůů�;ƚĞŵƉĞƌĂƚƵƌĞ͕�ƐŚŽĐŬƐ͕�ƉƌĞƐƐƵƌĞͿ�ǁŝůů�ĂůƐŽ�ďĞ�ŐŝǀĞŶ͘

R293 Neutron resonance analysis for nuclear safeguards and security applications
WĂƌĂĚĞůĂ��͘�ϭ͕�,ĞǇƐĞ�:͘�ϭ͕�<ŽƉĞĐŬǇ�^͕͘�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �ϭ͕�,ĂƌĂĚĂ�,͘�Ϯ͕�<ŝƚĂƚĂŶŝ�&͘ ͕�<ŽŝǌƵŵŝ�D͘�Ϯ͕�dƐƵĐŚŝǇĂ�,͘�Ϯ 
ϭ�^ƚĂŶĚĂƌĚƐ�ĨŽƌ�EƵĐůĞĂƌ�^ĂĨĞƚǇ͕ �^ĞĐƵƌŝƚǇ�ĂŶĚ�^ĂĨĞŐƵĂƌĚƐ�hŶŝƚ͕���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ��:ĂƉĂŶ��ƚŽŵŝĐ�
�ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝͲŵƵƌĂ͕�EĂŬĂͲŐƵ͕�/ďĂƌŬĂŝ͕�:ĂƉĂŶ

EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ� ƌĞĂĐƟŽŶƐ�ĐĂŶ�ďĞ�ƵƐĞĚ� ƚŽ� ƐƚƵĚǇ� ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ� ŝŶ� ƚŚĞ�ĮĞůĚ�ŽĨ�ŶƵĐůĞĂƌ� ƐĂĨĞŐƵĂƌĚƐ�ĂŶĚ�
ƐĞĐƵƌŝƚǇ͘�dŚĞ�ĞůĞŵĞŶƚĂů�ĂŶĚ�ŝƐŽƚŽƉŝĐ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞƐĞ�ŵĂƚĞƌŝĂůƐ�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�
ƐƚƌƵĐƚƵƌĞƐ� ŝŶ� ƚŚĞ� ƌĞĂĐƟŽŶ�ĐƌŽƐƐ� ƐĞĐƟŽŶƐ�ĂƐ�ĮŶŐĞƌƉƌŝŶƚƐ͘� dŚŝƐ� ŝĚĞĂ� ŝƐ� ƚŚĞ�ďĂƐŝƐ�ŽĨ� ƚǁŽ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞ�ĂŶĂůǇƟĐĂů� ƚĞĐŚŶŝƋƵĞƐ�
ǁŚŝĐŚ�ŚĂǀĞ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�Ăƚ�ƚŚĞ�'�>/E��ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�:Z�Ͳ/ZDD͗�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞ��ĂƉƚƵƌĞ��ŶĂůǇƐŝƐ�
;EZ��Ϳ�ĂŶĚ�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞ�dƌĂŶƐŵŝƐƐŝŽŶ��ŶĂůǇƐŝƐ�;EZd�Ϳ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �EZd��ŝƐ�ĂŶ�ĂďƐŽůƵƚĞ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ�ǁŚŝĐŚ�ĚŽĞƐ�
ŶŽƚ�ƌĞƋƵŝƌĞ�ƐĂŵƉůĞ�ƉƌĞƉĂƌĂƟŽŶ�Žƌ�ĂŶǇ�ĐĂůŝďƌĂƟŽŶ�ƵƐŝŶŐ�ƌĞƉƌĞƐĞŶƚĂƟǀĞ�ƌĞĨĞƌĞŶĐĞ�ŵĂƚĞƌŝĂůƐ͘���ĨƵůů�ƋƵĂŶƟƚĂƟǀĞ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�
EZd��ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ďǇ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ĂƌĞĂů�ĚĞŶƐŝƟĞƐ�ŽĨ�ĞŶƌŝĐŚĞĚ�ƌĞĨĞƌĞŶĐĞ�ƐĂŵƉůĞƐ�ƵƐĞĚ�ĨŽƌ�ƐĂĨĞŐƵĂƌĚƐ�ĂƉƉůŝĐĂ-
ƟŽŶƐ�ǁŝƚŚ�ĂŶ�ĂĐĐƵƌĂĐǇ�ďĞƩĞƌ�ƚŚĂŶ�ϭ�й͘�
DŽƌĞŽǀĞƌ͕ �Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�EZd��ĂŶĚ�EZ���ŚĂƐ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ĨŽƌ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐĂƟŽŶ�ŽĨ�ƉĂƌƟĐůĞͲůŝŬĞ�ĚĞďƌŝƐ�ŽĨ�ŵĞůƚĞĚ�ĨƵĞů�
formed in severe nuclear accidents. In order to deal with the problems due to the diversity in shape and size of these samples 
ĂŶĚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƐƚƌŽŶŐ�ĂďƐŽƌďŝŶŐ�ŵĂƚƌŝǆ�ŵĂƚĞƌŝĂůƐ͕�ŶĞǁ�ĐĂƉĂďŝůŝƟĞƐ�ŚĂǀĞ�ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƐŚĂƉĞ�ĂŶĂůǇ-
ƐŝƐ�ĐŽĚĞ�Z�&/d͘ �dŚĞǇ�ŚĂǀĞ�ďĞĞŶ�ǀĂůŝĚĂƚĞĚ�ďǇ�ƉĞƌĨŽƌŵŝŶŐ�Ă�ďůŝŶĚ�ƚĞƐƚ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ĞůĞŵĞŶƚĂů�ĂďƵŶĚĂŶĐĞ�ŽĨ�Ă�ĐŽŵďŝŶĞĚ�ƐĂŵƉůĞ�
ĐŽŵƉŽƐĞĚ�ŽĨ�ƵŶŬŶŽǁŶ�ƋƵĂŶƟƟĞƐ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ƐƵĐŚ�ĂƐ�ĐŽďĂůƚ͕�ƚƵŶŐƐƚĞŶ͕�ƌŚŽĚŝƵŵ�Žƌ�ŐŽůĚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ǁŝƚŚ�ĂĐĐƵƌĂĐŝĞƐ�ďĞƩĞƌ�
ƚŚĂŶ�Ϯй͘
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Abstracts

R294 Experiments at the GELINA facility for the validation of the self-indication neutron 
resonance densitometry 
ZŽƐƐĂ�Z͘�ϭ͕Ϯ͕��ŽƌĞůůĂ��͘�ϭ͕�,ĞǇƐĞ�:͘�ϯ͕�<ŽƉĞĐŬǇ�^͘�ϯ͕�>ĂďĞĂƵ�W�͘�Ϯ͕�WĂƌĂĚĞůĂ��͘�ϯ͕�WĂƵůǇ�E͘�Ϯ͕�^ĐŚŝůůĞďĞĞĐŬǆ͕�W͘ �ϯ͕�
Van Der Meer K. 1 
ϭ��ĞůŐŝĂŶ�ŶƵĐůĞĂƌ�ƌĞƐĞĂƌĐŚ�ĐĞŶƚƌĞ�^�<Ͳ��E͕�^ŽĐŝĞƚǇ�ĂŶĚ�WŽůŝĐǇ�^ƵƉƉŽƌƚ�ĞǆƉĞƌƚ�ŐƌŽƵƉ͕�DŽů͖�Ϯ�hŶŝǀĞƌƐŝƚĞ͛�>ŝďƌĞ�ĚĞ�
�ƌƵǆĞůůĞƐ�h>�͕��ĐŽůĞ�ƉŽůǇƚĞĐŚŶŝƋƵĞ�ĚĞ��ƌƵǆĞůůĞƐ�Ͳ�^ĞƌǀŝĐĞ�ĚĞ�DĠƚƌŽůŽŐŝĞ�EƵĐůĠĂŝƌĞ͕��ƌƵƐƐĞůƐ͖�ϯ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ�
�ĞŶƚƌĞ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�^ƚĂŶĚĂƌĚƐ�ĨŽƌ�EƵĐůĞĂƌ�^ĂĨĞƚǇ͕ �^ĞĐƵƌŝƚǇ�ĂŶĚ�
^ĂĨĞŐƵĂƌĚƐ�hŶŝƚ͕�'ĞĞů͕��ĞůŐŝƵŵ

^ĞůĨͲ/ŶĚŝĐĂƟŽŶ�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞ��ĞŶƐŝƚŽŵĞƚƌǇ� ;^/EZ�Ϳ� ŝƐ� Ă�ƉĂƐƐŝǀĞ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞ�ŵĞƚŚŽĚ� ƚŚĂƚ� ŝƐ�ďĞŝŶŐ� ŝŶǀĞƐƟŐĂƚĞĚ� ƚŽ�
ƋƵĂŶƟĨǇ�ƚŚĞ�239WƵ�ĐŽŶƚĞŶƚ�ŝŶ�Ă�ƐƉĞŶƚ�ĨƵĞů�ĂƐƐĞŵďůǇ͘�dŚĞ�ƚĞĐŚŶŝƋƵĞ�ƌĞůŝĞƐ�ŽŶ�ƚŚĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŽƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�
ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ͘�dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƐŚŽǁ�ƌĞƐŽŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŵĂƚĞƌŝĂůƐ�
ŝŶ�ŽďũĞĐƚƐ͕�Ğ͘Ő͘�ƚŚĞ�ƚŽƚĂů�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŽĨ�239WƵ�ƐŚŽǁƐ�Ă�ƐƚƌŽŶŐ�ƌĞƐŽŶĂŶĐĞ�ĐůŽƐĞ�ƚŽ�Ϭ͘ϯ�Ğs͘ �dŚŝƐ�ƌĞƐŽŶĂŶĐĞ�ǁŝůů�ĐĂƵƐĞ�Ă�ƌĞĚƵĐƟŽŶ�
ŽĨ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ĨƌŽŵ�ƐƉĞŶƚ�ĨƵĞů�ǁŚĞŶ�239WƵ�ŝƐ�ƉƌĞƐĞŶƚ͘�,ĞŶĐĞ�ƐƵĐŚ�Ă�ƌĞĚƵĐƟŽŶ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�
amount of 239WƵ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ĨƵĞů͘���ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ǁŝƚŚ�Ă�ŚŝŐŚ�ƐĞŶƐŝƟǀŝƚǇ�ƚŽ�ŶĞƵƚƌŽŶƐ�ŝŶ�ƚŚŝƐ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŝƐ�ƵƐĞĚ�ƚŽ�ĞŶ-
ŚĂŶĐĞ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ƚŽ�239WƵ͘�dŚŝƐ�ƉƌŝŶĐŝƉůĞ�ŝƐ�ƐŝŵŝůĂƌ�ƚŽ�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘���Ŷ�ĂƉƉƌŽƉƌŝĂƚĞ�ĚĞƚĞĐƚŽƌ�
ĐĂŶ�ďĞ�ƌĞĂůŝǌĞĚ�ďǇ�ƐƵƌƌŽƵŶĚŝŶŐ�Ă�ϮϯϵWƵͲůŽĂĚĞĚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ǁŝƚŚ�ĂƉƉƌŽƉƌŝĂƚĞ�ŶĞƵƚƌŽŶ�ĂďƐŽƌďŝŶŐ�ŵĂƚĞƌŝĂů͘�dŚĞ�ůĂƩĞƌ�ĂƌĞ�
ŵŽƐƚůǇ�ƌĞĨĞƌƌĞĚ�ƚŽ�ĂƐ�^/EZ��ĮůƚĞƌƐ͘
dŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶĐĞƉƚ�ŽĨ�^/EZ��ŝƐ�ƐƚƌŽŶŐůǇ�ďĂƐĞĚ�ŽŶ�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ͘� /Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�
ƚŚĞ�'�>/E��ƟŵĞͲŽĨͲŇŝŐŚƚ�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�:Z��Ăƚ�'ĞĞů�;�ĞůŐŝƵŵͿ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�ƐŝŵƵůĂƟŽŶƐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ͘�dǁŽ�ƚǇƉĞƐ�ŽĨ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ͗�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĚ�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ĨŽƌŵĞƌ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ǀĞƌŝĨǇ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�
ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƐŝŵƵůĂƟŽŶƐ�ĂŶĚ�ƚŽ�ǀĞƌŝĨǇ�ƚŚĞ�ŽƉƟŵƵŵ�ƚŚŝĐŬŶĞƐƐ�ŽĨ�ƚŚĞ�^/EZ��ĮůƚĞƌƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�DŽŶƚĞ��ĂƌůŽ�
ƐŝŵƵůĂƟŽŶƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ� ƚŚĞ�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂƌĞ�ƵƐĞĚ� ƚŽ� ƚĞƐƚ� ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ĚŝīĞƌĞŶƚ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌƐ�
ĂŶĚ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�^/EZ��ĐŽŶĐĞƉƚ͘�&ŽŝůƐ�ŽĨ��Ě�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ŵŝŵŝĐ�ƚŚĞ�ĂďƐŽƌƉƟŽŶ�ĚƵĞ�ƚŽ�239WƵ͕�ǁŚĞƌĞĂƐ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ƐǇƐƚĞŵ�
consisted in a thin Cd foil and a set of C6D6 detectors to mimic the response of a 239WƵ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ͘ ���Ϯϯϱh�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�
ĂŶĚ�Ă�ϭϬ��ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ǁĞƌĞ�ĂůƐŽ�ƵƐĞĚ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�ƌĞƐƉŽŶƐĞ�ŽĨ�ĚŝīĞƌĞŶƚ�ĚĞƚĞĐƚŽƌ�ƚǇƉĞƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ĐŽŶĮƌŵ�ƚŚĂƚ�ƚŚĞ�
ƐƚƌŽŶŐĞƐƚ�ƐĞŶƐŝƟǀŝƚǇ�ƚŽ�ƚŚĞ�ƚĂƌŐĞƚ�ŵĂƚĞƌŝĂů�ǁĂƐ�ĂĐŚŝĞǀĞĚ�ǁŝƚŚ�ƚŚĞ�ƐĞůĨͲŝŶĚŝĐĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ͕�ŚŝŐŚůŝŐŚƟŶŐ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƵƐŝŶŐ�
a 239WƵ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�ĨŽƌ�ƚŚĞ�^/EZ��ŵĞĂƐƵƌĞŵĞŶƚƐ͘

R295 Applications of gamma spectrometry and particle accelerators in the field of nuclear 
forensics 
Apostol A. I. 1,2, Pantelica A. 1, Sima O. 2, Fugaru V. 1, Marginean N. 1, Maliuk I. 3 
ϭ�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͖�Ϯ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂ͖�ϯ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�E�^�ŽĨ�hŬƌĂŝŶĞ͕�
Kiev, Ukraine

dŚŝƐ�ǁŽƌŬ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ĂĐĐĞůĞƌĂƚŽƌƐ�ŝŶ�ŶƵĐůĞĂƌ�ĨŽƌĞŶƐŝĐ�ƐĐŝĞŶĐĞ�Ăƚ�
/&/EͲ,,͘�dŚĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ƐĂŵƉůĞƐ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ĨƵĞů�ĐǇĐůĞ�ƵƌĂŶŝƵŵ�ŽĨ�ĚŝīĞƌĞŶƚ�ĞŶƌŝĐŚŵĞŶƚƐ�ĂŶĚ�ĨƵĞů�ŐƌĂĚĞ�ƉůƵƚŽŶŝƵŵ͘�/ƐŽƚŽƉŝĐ�
ĐŽŵƉŽƐŝƟŽŶ�ĂŶĂůǇƐŝƐ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�ĨĂƐƚ�ĐĂƚĞŐŽƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů�ƐĞŝǌĞĚ�ŝŶ�ŝůůŝĐŝƚ�ƚƌĂĸĐŬŝŶŐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�
MGAU code for uranium and MGA code for plutonium. Elemental signatures of the uranium samples (minor and trace elements) 
ǁĞƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ďǇ�WĂƌƟĐůĞƐ�/ŶĚƵĐĞĚ�yͲƌĂǇ��ŵŝƐƐŝŽŶ�;W/y�Ϳ͕�WĂƌƟĐůĞƐ�/ŶĚƵĐĞĚ�'ĂŵŵĂͲZĂǇ��ŵŝƐƐŝŽŶ�;W/'�Ϳ͕�ĂŶĚ�EƵĐůĞĂƌ�ZĞĂĐ-
ƟŽŶ��ŶĂůǇƐŝƐ�;EZ�Ϳ�ƚĞĐŚŶŝƋƵĞƐ�Ăƚ�ƚŚĞ�ϯ�Ds�dĂŶĚĞƚƌŽŶ�ƉĂƌƟĐůĞƐ�ĂĐĐĞůĞƌĂƚŽƌ͘ �'hW/y�ƐŽŌǁĂƌĞ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĞůĞŵĞŶƚĂů�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĨƌŽŵ�ƚŚĞ�yͲƌĂǇ�ƐƉĞĐƚƌĂ͘�DĞƚŚŽĚŽůŽŐŝĐĂů�ƚƌŝĂŶŐƵůĂƟŽŶ�ǁĂƐ�ĂƉƉůŝĞĚ�ĨŽƌ�ĂŐĞ�ĚĂƟŶŐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞĚ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�
ďǇ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘�dŚĞ�ƚǁŽ�ĐŚƌŽŶŽŵĞƚĞƌƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĂŐĞ�ĚĂƟŶŐ�ŽĨ�ƚŚĞ�ĂŶĂůǇǌĞĚ�ƐĂŵƉůĞƐ�ĂƌĞ�214�ŝͬ234U for uranium and 
241Am/241WƵ�ĨŽƌ�ƉůƵƚŽŶŝƵŵ͘�dŚĞ�'�DD�t�ƐŽŌǁĂƌĞ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌĂ�ĂŶĂůǇƐŝƐ͕�ǁŚŝůĞ�'�^W��KZ�ĐŽĚĞ�ǁĂƐ�ƵƐĞĚ�
ĨŽƌ�ĨƵůů�ĞŶĞƌŐǇ�ƉĞĂŬ�ĞĸĐŝĞŶĐǇ�ĐĂůĐƵůĂƟŽŶƐ�ďǇ�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶƐ͘��ŚĂƌĂĐƚĞƌŝƐƟĐ�ŐĂŵŵĂ�ƌĂǇƐ�ŽĨ�ƚŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĨƌŽŵ�ƵƌĂ-
ŶŝƵŵ�ĂŶĚ�ƉůƵƚŽŶŝƵŵ�ĚĞĐĂǇ�ƐĞƌŝĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ŐĂŵŵĂ�ĂŶĚ�yͲƌĂǇƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƐŵĂůů�ĂŶĚ�ůĂƌŐĞ�ǀŽůƵŵĞ�
ŚŝŐŚ�ƉƵƌŝƚǇ�ŐĞƌŵĂŶŝƵŵ�ĚĞƚĞĐƚŽƌƐ͕�ƉůĂĐĞĚ�ŝŶ�ƚŚĞ�ůŽǁ�ďĂĐŬŐƌŽƵŶĚ�ůĂďŽƌĂƚŽƌǇ�ĂŶĚ�/ŽŶ��ĞĂŵ��ŶĂůǇƐŝƐ�;/��Ϳ�ƌĞĂĐƟŽŶ�ĐŚĂŵďĞƌ͘ �dŚĞ�
ƉŽƚĞŶƟĂů�ŽĨ��ĐĐĞůĞƌĂƚŽƌ�DĂƐƐ�^ƉĞĐƚƌŽŵĞƚƌǇ�;�D^Ϳ�ĨĂĐŝůŝƚǇ�ĨŽƌ�ƉƌĞĐŝƐĞ�ĂŐĞ�ĚĂƟŶŐ�ŽĨ�ĂĐƟŶŝĚĞƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ĂƐ�ǁĞůů͘
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R296 134mTe, 135mTe,136mXe (ratio) production yield measurements for SNM detection and 
identification at border control points 
�ƟůĠ��͕͘�'ĂƵĚĞĨƌŽǇ�>͕͘�DĠŽƚ�s͘ ͕�ZŽŝŐ�K͘ 
�ŽŵŵŝƐƐĂƌŝĂƚ�ă�ů͛ĠŶĞƌŐŝĞ��ƚŽŵŝƋƵĞ�Ğƚ�ĂƵǆ�ĠŶĞƌŐŝĞ�ĂůƚĞƌŶĂƟǀĞƌƐ͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ�

EŽǁĂĚĂǇƐ͕�ďŽƌĚĞƌ�ƐĞĐƵƌŝƚǇ�ŝƐ�Ă�ŵĂƩĞƌ�ŽĨ�ƵƚŵŽƐƚ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�Ăůů��ƵƌŽƉĞĂŶ�hŶŝŽŶ͘�/ƚ�ŝƐ�ƚŚĞƌĞĨŽƌ�ĞƐƐĞŶƟĂů�ƚŽ�ĐŽŶƚƌŽů�^ƉĞĐŝĂů�
EƵĐůĞĂƌ�DĂƩĞƌ�;^EDͿ�ŇƵǆ�Ăƚ�ďŽƌĚĞƌ�ĐŽŶƚƌŽů�ƉŽŝŶƚƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŽ�ƉƌĞǀĞŶƚ�ŝůůŝĐŝƚ�ƚƌĂĸĐŬŝŶŐ͕�ƉŽƚĞŶƟĂůůǇ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĐŽŶĐĞƉ-
ƟŽŶ�ŽĨ�Ă�ŶƵĐůĞĂƌ�ĚĞǀŝĐĞ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚŽ�ƐŽ͕�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ�,ϮϬϮϬ��ƵƌŽƉĞĂŶ�ƉƌŽũĞĐƚ��Ͳ�KZ�͕�Ă�ŶĞǁ�ŵĞƚŚŽĚ�ĨŽƌ�^ED�ĚĞƚĞĐ-
ƟŽŶ�Θ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽŶͲďŽĂƌĚ�ŽĨ�Ă�ĐŽŶƚĂŝŶĞƌ�ŝƐ�ďĞŝŶŐ�ĚĞǀĞůŽƉĞĚ͘
dŚŝƐ�ŝŶƐƉĞĐƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ŝƐ�ŶŽŶͲŝŶƚƌƵƐŝǀĞ�ĂŶĚ�ĂĐƟǀĞ͘�dŚĞ�ƉƌŝŶĐŝƉůĞ�ŝƐ�Ă�ƚǁŽͲƐƚĞƉ�ƉƌŽĐĞĚƵƌĞ͗�ĮƌƐƚ͕�ƉƌŽĚƵĐĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ƌĞĂĐ-
ƟŽŶƐ�ŝŶ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů�ƵƐŝŶŐ�Ă�ĐŽŵŵĞƌĐŝĂů�ϵ�DĞs�>/E��͕�ĂŶĚ�ƐĞĐŽŶĚ͕�ĚĞƚĞĐƚ�ĚĞůĂǇĞĚ�ŐĂŵŵĂ�ƌĂǇƐ�ĞŵŝƩĞĚ�ďǇ�ƚŚƌĞĞ�ƐƉĞĐŝĮĐ�
isomers of interest: 134mdĞ͕�ϭϯϱŵdĞ�Θ�136myĞ͘�dŚĞ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ŚĂůĨͲůŝǀĞƐ�ŽĨ�ƚŚĞƐĞ�ɶͲƌĂǇƐ�;ϭϲϰ�ŶƐ�ф�d1/2�ф�Ϯ͘ϵϱ�ʅƐͿ�ƉƌĞƐĞŶƚ�ĂĚǀĂŶƚĂ-
ŐĞŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚ�ĐŽŶĚŝƟŽŶƐ͗��ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƉŚŽƚŽͲĂďƐŽƌƉƟŽŶ�ŝŶ�ĚŝīĞƌĞŶƚ�ŵĂƚĞƌŝĂů�;�ɶх�ϭ�DĞsͿĂŶĚ�Ă�ďĞƩĞƌ�ƐŝŐŶĂů�
ŽǀĞƌ�ďĂĐŬŐƌŽƵŶĚ�ƌĂƟŽ�;ĚƵĞ�ƚŽ�ƐƚƌŽŶŐĞƌ�ĂĐƟǀŝƚǇ�ĐŽŵƉĂƌĞĚ�ƚŽ�ůŽŶŐĞƌͲůŝǀŝŶŐ�ŝƐŽƚŽƉĞƐͿ͘�DŽƌĞŽǀĞƌ͕ �ƵƐŝŶŐ�ŐĂƟŶŐͲƚĞĐŚŶŝƋƵĞ͕�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐ�ƚĂŬĞ�ƉůĂĐĞ�ϭϬϬ�ŶƐ�ĂŌĞƌ�ɶͲŝƌƌĂĚŝĂƟŽŶ͕�ĂǀŽŝĚŝŶŐ�ƉƌŽŵƉƚ�ɶͲďĂĐŬŐƌŽƵŶĚ͘
hƐĞ�ŽĨ�ƚŚĞƐĞ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ�ĨŽƌ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�^ED�ůĞĂĚƐ�ƚŽ�ƚŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ĮƐƐŝůĞ�ĂŶĚ�ĨĞƌƟůĞ�ĂĐƟŶŝĚĞƐ͘�/ŶĚĞĞĚ�ƚŚĞ�ƌĂƟŽ�
ŽĨ�ƉƌŽĚƵĐƟŽŶ�ǇŝĞůĚƐ�ŽĨ�ƚŚĞƐĞ�ŝƐŽŵĞƌƐ�;�z;134mdĞͿͬz;ϭϯϱŵdĞͿ͕�z;134mdĞͿͬz;136mXe), Y(ϭϯϱŵdĞͿͬz;136myĞͿͿ�ǁŝůů�ŐŝǀĞ�Ă�ƐƉĞĐŝĮĐ�ƐŝŐŶĂƚƵƌĞ�ŽĨ�
ƚŚĞ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů�ƚŚĂƚ�ƵŶĚĞƌǁĞŶƚ�ƚŚĞ�ƉŚŽƚŽĮƐƐŝŽŶ�ƌĞĂĐƟŽŶ͘
tŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ƚĂůŬ͕�ƚŚĞ�ŝŶŶŽǀĂƟǀĞ�ŵĞƚŚŽĚ�ĂůůŽǁŝŶŐ�^ED�ŝĚĞŶƟĮĐĂƟŽŶ�ŝŶ�ĐŽŶƚĂŝŶĞƌƐ�Ăƚ�ďŽƌĚĞƌ�ĐŽŶƚƌŽů�ƉŽŝŶƚƐ�ĂƐ�ǁĞůů�
ĂƐ�ƚŚĞ�ĮƌƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƉƌŽĚƵĐƟŽŶ�ǇŝĞůĚƐ�ĂŶĚͬŽƌ�ƌĂƟŽ�ĨŽƌ��134mdĞ͕�ϭϯϱŵdĞ�Θ�136myĞ�ĨŽƌ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŝŶ�ϮϱϮ�Ĩ�ĂŶĚ�ŝŶ�ƉŚŽƚŽĮƐƐŝŽŶ�
ŝŶ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ĞŶĞƌŐǇ�ŽĨ�Ε�ϵ�DĞs�ĨŽƌ�ĚŝīĞƌĞŶƚ�ĂĐƟŶŝĚĞƐ�;ϮϯϱU, 238U, 239Pu).

I297 Isotope production and target preparation for nuclear astrophysics data
Schumann D., Dressler R., Maugeri E., Heinitz S. 
EƵĐůĞĂƌ��ŶĞƌŐǇ�ĂŶĚ�^ĂĨĞƚǇ�ZĞƐĞĂƌĐŚ��ĞƉĂƌƚŵĞŶƚ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚĞ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ

,ŝŐŚͲĞŶĞƌŐĞƟĐ�ƉƌŽƚŽŶƐ�ĂŶĚ�ƐĞĐŽŶĚĂƌǇ�ƉĂƌƟĐůĞƐ�ŝŶĚƵĐĞ�ŝŶ�ŵĂƩĞƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�Ă�ďŝŐ�ǀĂƌŝĞƚǇ�ŽĨ�ƌĂĚŝŽŶƵĐůŝĚĞƐ͕�ƐŽŵĞ�ŽĨ�ƚŚĞŵ�
ďĞŝŶŐ�ǀĞƌǇ�ƌĂƌĞ͕�ĞǆŽƟĐ͕�ĂŶĚ͕�ŝŶ�ƐĞǀĞƌĂů�ĐĂƐĞƐ͕�ĚŝĸĐƵůƚ�ƚŽ�ŽďƚĂŝŶ�ďǇ�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ƌĞĂĐƟŽŶƐ͘�^ŽŵĞ�ŽĨ�ƚŚĞƐĞ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ŽĨ�ŚŝŐŚ�
ŝŵƉŽƌƚĂŶĐĞ�ŝŶ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ͕�ĂŶĚ�ƐƵĸĐŝĞŶƚ�ƐĂŵƉůĞ�ŵĂƚĞƌŝĂů�ĨŽƌ�ƐĐŝĞŶƟĮĐ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝƐ�ƵƌŐĞŶƚůǇ�ŶĞĞĚĞĚ͘�
,ŝŐŚůǇͲĂĐƟǀĂƚĞĚ�ĐŽŵƉŽŶĞŶƚƐ�ƐƚĞŵŵŝŶŐ�ĨƌŽŵ�ƚŚĞ�ƐƵƌƌŽƵŶĚŝŶŐƐ�Žƌ�ƉĂƌƚƐ�ŽĨ�Ă�ŚŝŐŚͲƉŽǁĞƌ�ƉĂƌƟĐůĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĂƌĞ�Ă�ƵŶŝƋƵĞ�ƉŽƐ-
ƐŝďŝůŝƚǇ�ƚŽ�ŐĂŝŶ�ƐƵĐŚ�ǀĂůƵĂďůĞ�ŝƐŽƚŽƉĞƐ͘�dŚĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�͞ŵŝŶŝŶŐ͟�ŝƐŽƚŽƉĞƐ�ĨƌŽŵ�ǁĂƐƚĞ�ŵĂƚĞƌŝĂůƐ�ĐŽŶƐŝƐƚƐ�ŝŶ�ƚŚĞŝƌ�ƉƌŝŶĐŝƉĂů�ĂǀĂŝů-
ĂďŝůŝƚǇ͕ �ŶŽƚ�ƌĞƋƵŝƌŝŶŐ�͞ĞǆƚƌĂ͟�ďĞĂŵ�ƟŵĞ͘�dŚĞ�ĐŚĂůůĞŶŐĞ�ŝƐ�ƚŚĞŝƌ�ƌĂĚŝŽĐŚĞŵŝĐĂů�ŝƐŽůĂƟŽŶ�ĨƌŽŵ�ƚŚĞ�ŵĂƚƌŝǆ͘
W^/�ŽƉĞƌĂƚĞƐ�ƚŚĞ�^ƉĂůůĂƟŽŶ�EĞƵƚƌŽŶ�^ŽƵƌĐĞ�^/EY͕�ǁŚŝĐŚ�ŝƐ�ĚƌŝǀĞŶ�ďǇ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƉŽǁĞƌĨƵů�ƉƌŽƚŽŶ�ĂĐĐĞůĞƌĂƚŽƌƐ�ǁŽƌůĚͲǁŝĚĞ�
;ϱϵϬ�DĞs͕�Ϯ͘ϰ�ŵ�Ϳ͕�ĂŶĚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ďĞƐƚͲƐƵŝƚĞĚ�ĂƐ�Ă�ƉƌŽĚƵĐĞƌ�ŽĨ�ƐƵĐŚ�ƌĂƌĞ�ĞǆŽƟĐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ͘�/Ŷ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ��Z�t�^d�
;�ǆŽƟĐ�ZĂĚŝŽŶƵĐůŝĚĞƐ�ĨƌŽŵ��ĐĐĞůĞƌĂƚŽƌ�tĂƐƚĞ�ĨŽƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇͿ�ŝŶŝƟĂƟǀĞ�Ă�ĐŽŵƉůĞǆ�ƉƌŽŐƌĂŵ�ĨŽƌ�ŝƐŽƚŽƉĞ�ƐĞƉĂƌĂƟŽŶ�
ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ŵĂƚƌŝĐĞƐ�ŚĂƐ�ďĞĞŶ�ĞƐƚĂďůŝƐŚĞĚ�Ăƚ�W^/�ǁŝƚŚŝŶ�ƚŚĞ�ƉĂƐƚ�ĚĞĐĂĚĞ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐŽƵƌĐĞƐ�ĨŽƌ�ŝƐŽƚŽƉĞ�Ğǆ-
ƚƌĂĐƟŽŶ�ĂƌĞ�ĂǀĂŝůĂďůĞ͗
ͻ��ĞĂŵ�ĚƵŵƉƐ͕�ƚĂƌŐĞƚƐ͕�ƐŚŝĞůĚŝŶŐ�ĐŽŵƉŽŶĞŶƚƐ�;ĐŽƉƉĞƌ͕ �ůĞĂĚ͕�ŐƌĂƉŚŝƚĞ�ĂŶĚ�ŽƚŚĞƌƐͿ�΀ϭ΁
ͻ�^ĂŵƉůĞƐ�ĨƌŽŵ�ƚŚĞ�ŵĂƚĞƌŝĂů�ƌĞƐĞĂƌĐŚ�ƉƌŽŐƌĂŵ�^d/W�;ƐƚĂŝŶůĞƐƐ�ƐƚĞĞůƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĞƚĂůƐͿ�΀Ϯ΁
ͻ�^/EY�ĐŽŽůŝŶŐ�ǁĂƚĞƌ�΀ϯ΁
ͻ�^ƉĞĐŝĂů�ŝƌƌĂĚŝĂƟŽŶ�ƉŽƐŝƟŽŶƐ�ŝŶ�ƚŚĞ�^/EY�ƚĂƌŐĞƚ�ĨŽƌ�ĚĞĚŝĐĂƚĞĚ�ŝƌƌĂĚŝĂƟŽŶƐ
dŚĞ�ƉĂƉĞƌ�ƉƌĞƐĞŶƚƐ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽŶ�ƚŚĞ�ŝƐŽƚŽƉĞ�ƌĞƐŽƵƌĐĞƐ�Ăƚ�W^/͕�ƚŚĞ�ŵĞƚŚŽĚƐ�ĨŽƌ�ŝƐŽůĂƟŽŶ�ĂŶĚ�ƐĂŵƉůĞ�ƉƌĞƉĂƌĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�
ƐŽŵĞ�ŽĨ�ƚŚĞ�ŚŝŐŚůŝŐŚƚƐ�ŝŶ�ƐĐŝĞŶƟĮĐ�ĂƉƉůŝĐĂƟŽŶ͘

΀ϭ΁��͘�^ĐŚƵŵĂŶŶ�Ğƚ͘Ăů͕͘�ZĂĚŝŽĐŚŝŵŝĐĂ��ĐƚĂ�ϭϬϭ͕�ϱϬϭͲϱϬϴ�;ϮϬϭϯͿ͖�΀Ϯ΁�Z͘��ƌĞƐƐůĞƌ�Ğƚ͘Ăů͕͘�:͘WŚǇƐ͘'͗�EƵĐů͘�WĂƌƚ͘�WŚǇƐ͘�ϯϵ�;ϮϬϭϮͿ�
ϭϬϱϮϬϭ��͖�΀ϯ΁��͘�^ĐŚƵŵĂŶŶ�Ğƚ͘Ăů͕͘�ZĂĚŝŽĐŚŝŵ͘��ĐƚĂ�ϭϬϭ͕�ϱϬϵͲϱϭϰ�;ϮϬϭϯͿ



216

Abstracts

R298 Targets for production of research quantities of the medical radioisotopes with _ and 
p/d beams 
^ƚŽůĂƌǌ��͘�ϭ͕�^ǌŬůŝŶŝĂƌǌ�<͘�Ϯ͕�:ĂƐƚƌǌħďƐŬŝ�:͘�ϭ͕��ŝůĞǁŝĐǌ��͘�ϯ͕��ŚŽŝŷƐŬŝ�:͘�ϭ͕�zĐǌŬŽ�D͘�ϯ͕�^ŝƚĂƌǌ�D͘�ϭ͕�dƌǌĐŝŷƐŬĂ��͘�ϭ͕�
Zipper W. 2 
ϭ�,ĞĂǀǇ�/ŽŶ�>ĂďŽƌĂƚŽƌǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƌƐĂǁ͕�tĂƌƐĂǁ͕�WŽůĂŶĚ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ŝůĞƐŝĂ͕�
<ĂƚŽǁŝĐĞ͕�WŽůĂŶĚ͖�ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŚĞŵŝƐƚƌǇ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �tĂƌƐǌĂǁĂ͕�WŽůĂŶĚ

dŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĞƐĞĂƌĐŚ�ƋƵĂŶƟƟĞƐ�ŽĨ�ŵĞĚŝĐĂůůǇ�ŝŶƚĞƌĞƐƚĞĚ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ŝƐ�ĐĂƌƌŝĞĚ�Ăƚ�ƚŚĞ�,/>�ht�ǁŝƚŚ�ƚǁŽ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�
ĂĐĐĞůĞƌĂƚŽƌƐ͘�dŚĞ�ŚĞĂǀǇ�ŝŽŶ�ĐǇĐůŽƚƌŽŶ�hϮϬϬW�ŽƉĞƌĂƟŶŐ�ƐŝŶĐĞ�ϭϵϵϰ�<сϭϲϬ�ĂŶĚ�ƌĞĐĞŶƚůǇ�ŝŶƐƚĂůůĞĚ�ŵĞĚŝĐĂů�ƉͬĚ�ŚŝŐŚ�ĐƵƌƌĞŶƚ�ϭϲͬϴ�
DĞs�W�dƚƌĂĐĞ�ĐǇĐůŽƚƌŽŶ͘
dŚĞ�ŵĞĚŝĐĂů�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĂƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ŝƌƌĂĚŝĂƟŽŶ�ŽĨ�ƚŚĞ�100Mo, nat,40,42Ca, natGe, nat�ŝ�ƚĂƌŐĞƚƐ͘�
dŚĞ�ɲͲƉĂƌƟĐůĞ�ďĞĂŵ�ĚĞůŝǀĞƌĞĚ�ďǇ�ƚŚĞ�hϮϬϬW�ŵĂĐŚŝŶĞ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�211At on nat�ŝ�ƚĂƌŐĞƚ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ƚŚĞ�ƉƌŽ-
ĚƵĐƟŽŶ�ŽĨ�ŵĞĚŝĐĂůůǇ�ĂƚƌĂĐƟǀĞ�43,44g,m^Đ�ŝƐŽƚŽƉĞƐ�ǁŝƚŚ�ŶĂƚƵƌĂů�ĂŶĚ�ĞŶƌŝĐŚĞĚ��Ă�ƚĂƌŐĞƚƐ͘�dŚĞ�72Se/72As pair is produced also with 
ɲͲƉĂƌƟĐůĞ�ďĞĂŵ�ďǇ�ďŽŵďĂƌĚŵĞŶƚ�ŽĨ�ƚŚĞ�natGe targets.
Samples are irradiated by the internal Į�SDUWLFOH�ďĞĂŵ�ǁŚĂƚ�ƌĞƋƵŝƌĞƐ�ƐƉĞĐŝĂů�ƐŚĂƉĞ�ŽĨ�ƚĂƌŐĞƚƐ͘�dŚĞ�ƉƌŽĐĞĚƵƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞŝƌ�
ƉƌĞƉĂƌĂƟŽŶ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘
dŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ƉƵƌŝƚǇ�ŽĨ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ƉƌŽĚƵĐĞĚ�99mdĐ�ŝƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ƵƐŝŶŐ�100DŽ;Ɖ͕ϮŶͿ�ƌĞĂĐƟŽŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�Ɖ�ďĞĂŵ�
ĨƌŽŵ�ƚŚĞ�W�dƚƌĂĐĞ�ĐǇĐůŽƚƌŽŶ͘�
dŚĞ�ƉƌŽĚƵĐĞĚ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĞǆƚƌĂĐƟŽŶ�ĨƌŽŵ�ŝƌƌĂĚŝĂƚĞĚ�ƚĂƌŐĞƚƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ��ŚĞŵŝƐƚƌǇ�ĂŶĚ�dĞĐŚ-
ŶŽůŽŐǇ͕ �ǁŚĞƌĞ�ƌĞƐĞĂƌĐŚ�ŽŶ�ƚŚĞ�ƐǇŶƚŚĞƐŝƐ�ŽĨ�ƌĂĚŝŽƉŚĂƌŵĂĐĞƵƟĐĂůƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƉƌŽĚƵĐĞĚ�ƌĂĚŝŽĞůĞŵĞŶƚƐ�ŝƐ�ĐŽŶĚƵĐƚĞĚ͘�

R299 Overview of the nuclear targets produced at the Institute for Reference Materials and 
Measurements within the project of solving challenges in nuclear data 
Sibbens G., Moens A., Vanleeuw D., Arcot Rajashekar A., Lewis D., Aregbe Y. 
��Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

In the frame of the EC-funded integrated project CHANDA (solving CHAllenges in Nuclear DAta) the importance of nuclear tar-
ŐĞƚ�ƉƌĞƉĂƌĂƟŽŶ�ĨŽƌ�ƚŚĞ�ĂĐĐƵƌĂƚĞŶĞƐƐ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝƐ�ƐĞƚ�ŝŶ�Ă�ĚĞĚŝĐĂƚĞĚ�ǁŽƌŬ�ƉĂĐŬĂŐĞ�;tWϯͿ͘�dŚĞ�
ŐůŽďĂů�Ăŝŵ�ŽĨ�tWϯ�ŝƐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ŶĞƚǁŽƌŬ�ĨŽƌ�ŶƵĐůĞĂƌ�ƚĂƌŐĞƚ�ƉƌĞƉĂƌĂƟŽŶ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ͕�ĞŶĂďůŝŶŐ�ƚŽ�ĐŽŽƌĚŝŶĂƚĞ�
ƚŚĞ�ƚĂƌŐĞƚ�ƉƌŽĚƵĐƟŽŶ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�dŚĞƌĞĨŽƌĞ͕�Ă�ƐĞƚ�ŽĨ�ƚĂƐŬƐ�ǁŝƚŚŝŶ�ƚŚĞ�ǁŽƌŬ�ƉĂĐŬĂŐĞ�ŶĞĞĚƐ�
ƚŽ�ďĞ�ĨŽůůŽǁĞĚ͘�WƌŝŵĂƌŝůǇ͕ �ĂŶ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ƚĂƌŐĞƚ�ƌĞůĂƚĞĚ�ĨĂĐŝůŝƟĞƐ�ĂŶĚ�ƌĂĚŝŽŝƐŽƚŽƉĞ�ƉƌŽǀŝĚĞƌƐ�ǁĂƐ�ĐƌĞĂƚĞĚ͘�/Ŷ�ƚŚĞ�ŶĞǆƚ�ƐƚĞƉ�Ă�Ɖƌŝ-
ŽƌŝƚǇ�ůŝƐƚ�ŽĨ�ƚĂƌŐĞƚ�ƌĞƋƵĞƐƚƐ�ǁĂƐ�ŵĂĚĞ�ŝŶ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƚĂƌŐĞƚ�ƵƐĞƌ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ƚĞĐŚŶŝĐĂů�ƐƉĞĐŝĮĐĂƟŽŶ͕�ƚŚĞ�ƐĐŚĞĚƵůĞĚ�
ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚ�ůĂďŽƌĂƚŽƌŝĞƐ͘
��ƐĞƚ�ŽĨ�ƚĂƌŐĞƚ�ƌĞƋƵĞƐƚƐ�ŚĂƐ�ďĞĞŶ�ĂƐƐŝŐŶĞĚ�ƚŽ�ƚŚĞ�:Z�Ͳ/ZDD͘�dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ŐŝǀĞƐ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ƚĂƌŐĞƚƐ�ƚŚĂƚ�
ĂƌĞ�ƉƌŽĚƵĐĞĚ�Ăƚ�ƚŚĞ�:Z�Ͳ/ZDD�ǁŝƚŚŝŶ�ƚŚĞ��,�E���ƉƌŽũĞĐƚ͘�dŚĞ�ĞƋƵŝƉŵĞŶƚ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ƚŚĞ�ƉƌĞƉĂƌĂƟŽŶ�ĂŶĚ�
ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƵƌĂŶŝƵŵ͕�ƉůƵƚŽŶŝƵŵ�ĂŶĚ�ŶĞƉƚƵŶŝƵŵ�ůĂǇĞƌƐ�ǁŝƚŚ�ĂŶ�ĂƌĞĂů�ĚĞŶƐŝƚǇ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ϱϬ�ƚŽ�ϯϬϬ�ђŐͬĐŵϮ�ǁŝůů�ďĞ�
emphasized.
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R300 Technical developments for accurate determination of amount of samples used for TOF 
measurements 
dĞƌĂĚĂ�<͘�ϭ͕�EĂŬĂŽ�d͘ �ϭ͕�EĂŬĂŵƵƌĂ�^͘�ϭ͕�<ŝŵƵƌĂ��͘�ϭ͕�/ǁĂŵŽƚŽ�K͘�ϭ͕�,ĂƌĂĚĂ�,͘�ϭ͕�dĂŬĂŵŝǇĂ�<͘�Ϯ͕�,Žƌŝ�:͘�Ϯ 
1 Japan Atomic Energy Agency (JAEA), Nuclear Science and Engineering Center (NSEC), Ibaraki, Japan; 2 Kyoto 
hŶŝǀĞƌƐŝƚǇ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�KƐĂŬĂ͕�:ĂƉĂŶ

�ĐĐƵƌĂƚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�DŝŶŽƌ��ĐƟŶŝĚĞƐ�;D�ƐͿ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ZΘ��ŽĨ�ŝŶŶŽǀĂƟǀĞ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ�ĂŶĚ�
ĞŶǀŝƌŽŶŵĞŶƚĂů�ůŽĂĚ�ƌĞĚƵĐƟŽŶ�ĨƌŽŵ�ƚŚĞ�ĚŝƐƉŽƐĂů�ŽĨ�ŶƵĐůĞĂƌ�ǁĂƐƚĞƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ĂƌĞ�ŐĂƉƐ�ďĞƚǁĞĞŶ�ƌĞƋƵŝƌĞĚ�ĂĐĐƵƌĂĐŝĞƐ�ĂŶĚ�
ĐƵƌƌĞŶƚ�ĂĐĐƵƌĂĐŝĞƐ�ŽŶ�ƌĞůĞǀĂŶƚ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ�ĞŶƟƚůĞĚ�͞ZĞƐĞĂƌĐŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ�
�ĐĐƵƌĂĐǇ�/ŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�DŝŶŽƌ���ƟŶŝĚĞƐ�;�/D��Ϳ͟�ŚĂƐ�ďĞĞŶ�ƐƚĂƌƚĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŽĨ�D�Ɛ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�ĂĐĐƵƌĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ͕�ŝƚ�ŝƐ�ŝŶĚŝƐƉĞŶƐĂďůĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĂŵŽƵŶƚ�ŽĨ�
D��ƐĂŵƉůĞ�ĂĐĐƵƌĂƚĞůǇ�ĂŶĚ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞůǇ͘�dŚĞƌĞĨŽƌĞ͕�ĂƐ�Ă�ƉĂƌƚ�ŽĨ�ƚŚĞ��/D���ƉƌŽũĞĐƚ͕�ǁĞ�ŚĂǀĞ�ĚĞǀĞůŽƉĞĚ�ƚŚĞ�ƚĞĐŚŶŝƋƵĞƐ�ĂĐ-
ĐƵƌĂƚĞůǇ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ŽĨ�ƐĂŵƉůĞƐ�ďǇ�ƚǁŽ�ĚŝīĞƌĞŶƚ�ŵĞƚŚŽĚƐ͗�ŐĂŵŵĂͲƌĂǇ�ƐƉĞĐƚƌŽƐĐŽƉŝĐ�ŵĞƚŚŽĚ͕�ĂŶĚ�ĐĂůŽƌŝŵĞƚƌŝĐ�
ŵĞƚŚŽĚ͘�/Ŷ�ƚŚĞ�ƐƉĞĐƚƌŽƐĐŽƉŝĐ�ŵĞƚŚŽĚ͕�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�241,243Am and 237,239Np were determined with high 
ƉƌĞĐŝƐŝŽŶ�ĨŽƌ�ĂĐĐƵƌĂƚĞůǇ�ƋƵĂŶƟĨǇŝŶŐ�ƚŚĞ�ĂŵŽƵŶƚƐ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ͕�ďǇ�ĚŝƌĞĐƚ�ĚĞƚĞĐƟŽŶ�ŽĨ�ĞŵŝƩĞĚ�ŐĂŵŵĂͲƌĂǇƐ�ĨƌŽŵ�ƚŚĞ�ƐĂŵƉůĞƐ͕�
ǁŝƚŚ�Ă�ƉůĂŶĂƌ�ƚǇƉĞ�,ŝŐŚͲWƵƌŝƚǇ�'ĞƌŵĂŶŝƵŵ�;,W'ĞͿ�ĚĞƚĞĐƚŽƌ͘ ��Ŷ�ĞĸĐŝĞŶĐǇ�ĐƵƌǀĞ�ŽĨ�ƚŚĞ�,W'Ğ�ĚĞƚĞĐƚŽƌ�ǁĂƐ�ĚĞƌŝǀĞĚ�ďǇ�ĐŽŵďŝŶŝŶŐ�
ŵĞĂƐƵƌĞĚ�ĞĸĐŝĞŶĐŝĞƐ�ĂŶĚ�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶ͘�dŚĞ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ĨŽƌ�ƚŚĞ�ŵĂũŽƌ�ŐĂŵŵĂͲƌĂǇƐ�ŽĨ�ƚŚĞƐĞ�
ŶƵĐůŝĚĞƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ǁŝƚŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ůĞƐƐ�ƚŚĂŶ�Ϯй͕�ĂŶĚ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ͘��Ɛ�
ĨŽƌ�ƚŚĞ�ĐĂůŽƌŝŵĞƚƌŝĐ�ŵĞƚŚŽĚ͕�ĚĞĐĂǇ�ŚĞĂƚ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ĂĐĐƵƌĂƚĞůǇ�ďǇ�ƵƐŝŶŐ�Ă�ĐĂůŽƌŝŵĞƚĞƌ�;d�DͲ/sͿ�ŵĂŶƵĨĂĐƚƵƌĞĚ�
ďǇ�d��/ŶƐƚƌƵŵĞŶƚƐ͘�^ŝŶĐĞ�Y�ǀĂůƵĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇƐ�ŽĨ�D�Ɛ�ĂƌĞ�ǁĞůů�ŬŶŽǁŶ͕�ĂĐƟǀŝƟĞƐ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ�ĐĂŶ�ďĞ�
ŽďƚĂŝŶĞĚ�ĂĐĐƵƌĂƚĞůǇ͘�dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ĚĞǀĞůŽƉĞĚ�ƚĞĐŚŶŝƋƵĞƐ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƚǁŽ�ŝŶĚĞƉĞŶĚĞŶƚ�
ƚĞĐŚŶŝƋƵĞƐ͘

dŚĞ�ĂƵƚŚŽƌ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƚŚĂŶŬ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚĞĐŚŶŝĐĂů�ƐƚĂī�Ăƚ�:ͲW�Z��ĨŽƌ�ŽƉĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĂŶĚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ŽƚŚĞƌ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƐƵƉƉŽƌƚƐ͘�WƌĞƐĞŶƚ�ƐƚƵĚǇ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�͞ ZĞƐĞĂƌĐŚ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ�ĨŽƌ�ĂĐĐƵƌĂĐǇ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶĞƵƚƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ͟�
ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ŽĨ�:ĂƉĂŶ�;D�ydͿ͘

S301 High precision analysis of isotopic composition for samples used for nuclear cross-
section measurements 
^ŚŝďĂŚĂƌĂ�z͘ �ϭ͕�,Žƌŝ�:/͘�ϭ͕dĂŬĂŵŝǇĂ�<͘�ϭ͕�&Ƶũŝŝ�d͘ �ϭ͕�&ƵŬƵƚĂŶŝ�^͘�ϭ͕�^ĂŶŽ�d͘ �ϭ͕�,ĂƌĂĚĂ�,͘��Ϯ 
ϭ�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ�ͬ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�Ϯ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ�ͬ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�
Engineering Center (NSEC), Osaka, Japan

&Žƌ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽĨ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ĂŶĚ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ŝŶ�ƚŚĞ��/D���ƉƌŽũĞĐƚ͕�ŚŝŐŚ�
ƋƵĂůŝƚǇ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ŝƐŽƚŽƉŝĐ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƐĂŵƉůĞƐ�ĂƌĞ�ŝŶĚŝƐƉĞŶƐĂďůĞ͘�dŚĞ�ŽďũĞĐƟǀĞ�ŽĨ�ŽƵƌ�ƚĞĂŵ�ŝƐ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ŝƐŽƚŽƉŝĐ�ĐŽŵ-
ƉŽƐŝƟŽŶ�ĚĂƚĂ�ŽĨ�ƐĂŵƉůĞƐ�ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŶƵĐůĞĂƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĚĂƚĂ�ďǇ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ĞƚĐ͘�/Ŷ�
ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ĂŶĂůǇǌĞĚ�ƚŚĞ�ŝƐŽƚŽƉŝĐ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚǁŽ��ŵ�ƐĂŵƉůĞƐ�ŽĨ�241Am and 243�ŵ�ďǇ�ƚŚĞƌŵĂů�ŝŽŶŝǌĂƟŽŶ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵ-
ĞƚƌǇ�;d/D^Ϳ͘
� � /Ŷ� ƚŚĞ�ĂŶĂůǇƐŝƐ�ďǇ�d/D^͕� Ă� ƚŚĞƌŵĂů� ŝŽŶŝǌĂƟŽŶ�ŵĂƐƐ� ƐƉĞĐƚƌŽŵĞƚĞƌ� ;dZ/dKEͲdϭdD͕� dŚĞƌŵŽ�&ŝƐŚĞƌ� ^ĐŝĞŶƟĮĐͿ�ǁŝƚŚ�Ă� ƌŚĞŶŝƵŵ�
ĚŽƵďůĞ�ĮůĂŵĞŶƚ�ƐǇƐƚĞŵ�ǁĂƐ�ĂƉƉůŝĞĚ͘�dŚĞ�ůŽĂĚŝŶŐ�ĂŵŽƵŶƚ�ŽŶ�ƚŚĞ�ĞǀĂƉŽƌĂƟŽŶ�ĮůĂŵĞŶƚ�ǁĂƐ�ϭ͘ϱ�ŶŐ͘�/ƐŽƚŽƉŝĐ�ĂŶĂůǇƐŝƐ�ŽĨ��ŵ�ǁĂƐ�
ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�Ă�ƐĞĐŽŶĚĂƌǇ�ĞůĞĐƚƌŽŶ�ŵƵůƟƉůŝĞƌ�ĚĞƚĞĐƚŽƌ�ĂŶĚ�ƚŚĞ�ƉĞĂŬ�ũƵŵƉ�ŵĞƚŚŽĚ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ůŝŵŝƚĞĚ�ĂŵŽƵŶƚ�ŽĨ��ŵ�ŽŶ�
ƚŚĞ�ĮůĂŵĞŶƚ͗�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉƌŽĐĞĚƵƌĞ�ŝƐ�ďĂƐĞĚ�ŽŶ�ŽƵƌ�ƉƌĞǀŝŽƵƐ�ƐƚƵĚǇ�ŽŶ�h�ĂŶĚ�WƵ�΀ϭ΁͘�dŚĞ��ŵ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĂůƐŽ�ĂŶĂůǇǌĞĚ�
ďǇ�ɲͲƐƉĞĐƚƌŽŵĞƚƌǇ͘
 A pure 241Am ion beam was observed for the 241Am sample. In the analysis of 243Am, on the other hand, the ion beams of 243Am, 
241Am, and 242mAm were detected. From the results, it was concluded that the 241Am sample is a product of pure 241Am and the 
243�ŵ�ƐĂŵƉůĞ�ŝƐ�Ă�ŵŝǆƚƵƌĞ�ŽĨ�243Am, 241Am, and 242mAm whose abundances are ca͘�ϵϵ͘ϳй͕�Ϯ͘ϯй͕�ĂŶĚ�Ϭ͘Ϭϰй͕�ƌĞƐƉĞĐƟǀĞůǇ͘�/Ŷ�ďŽƚŚ�
analyses, trace amounts of 239Pu, 240Pu, 242Cm, and 244�ŵ�ǁĞƌĞ�ĨŽƵŶĚ�ĂƐ�ŝŵƉƵƌŝƟĞƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞƐĞ�ĂŶĂůǇƐĞƐ�ǁŝůů�ďĞ�ƉƌĞ-
ƐĞŶƚĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĚĞǀĞůŽƉĞĚ�ŚŝŐŚ�ƉƌĞĐŝƐŝŽŶ�ĂŶĂůǇƟĐĂů�ŵĞƚŚŽĚ͘
Present study includes the result of “Research and Development for accuracy  improvement of neutron nuclear data on minor 
ĂĐƟŶŝĚĞƐ�;�/D��Ϳ͟�ĞŶƚƌƵƐƚĞĚ�ƚŽ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕��ƵůƚƵƌĞ͕�^ƉŽƌƚƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�
dĞĐŚŶŽůŽŐǇ�ŽĨ�:ĂƉĂŶ�;D�ydͿ͘
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�ŚĞŵ͕͘��K/�ϭϬ͘ϭϬϬϳͬƐϭϬϵϲϳͲϬϭϱͲϰϱϱϭͲϭ͘



218

Abstracts

S302 Measurement and simulation for a complementary imaging with the neutron and X-ray 
beams 
,ĂƌĂ�<z͘ �ϭ͕�^ĂƚŽ�,͘�ϭ͕�<ĂŵŝǇĂŵĂ�d͘ �ϭ͕�^ŚŝŶŽŚĂƌĂ�d͘ �Ϯ 
1 Faculty of engineering, Hokkaido University; 2 J-PARC center, Japan Atomic Energy Agency, Sapporo, Japan

&Žƌ�Ă�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ŝŵĂŐŝŶŐ͕�ǁĞ�ŚĂǀĞ�ŝŶƐƚĂůůĞĚ�Ă�ĐŽŵƉŽƐŝƚĞ�ƐŽƵƌĐĞ�ƐǇƐƚĞŵ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĂŶĚ�ŬĞs�yͲƌĂǇ�Ăƚ�ƚŚĞ�ϰϱͲDĞs�
ĞůĞĐƚƌŽŶ�ůŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌ�ĨĂĐŝůŝƚǇ�ŝŶ�,ŽŬŬĂŝĚŽ�hŶŝǀĞƌƐŝƚǇ͘�dŚĞ�ƐŽƵƌĐĞ�ƐǇƐƚĞŵ�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ĂůƚĞƌŶĂƟǀĞ�ďĞĂŵ�ŽĨ�ŶĞƵƚƌŽŶ�ĂŶĚ�yͲƌĂǇ�
ďǇ�ƐǁŝƚĐŚŝŶŐ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ƚĂƌŐĞƚ�ŽŶƚŽ�ƚŚĞ�ĞůĞĐƚƌŽŶ�ďĞĂŵ�ĂǆŝƐ͘��ŽƚŚ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŝŵĂŐĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�
and X-ray beams without change of a sample and detector setup. In the measurement, the detector based on a vacuum-tube 
ƚǇƉĞ�ŶĞƵƚƌŽŶ�ĐŽůŽƌ�ŝŵĂŐĞ�ŝŶƚĞŶƐŝĮĞƌ�ǁĂƐ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ďĞĂŵƐ�ĨŽƌ�ĚƵĂůͲƵƐĞ�ƉƵƌƉŽƐĞ͘���ŇĂƐŚůŝŐŚƚ͕�ďĂƩĞƌǇ͕ �Žƌ�ŵĞƚĂůůŝĐ�ƉůĂƚĞƐ�
ǁĞƌĞ�ƵƐĞĚ�ĂƐ�ƚŚĞ�ƐĂŵƉůĞ͘�dŚĞ�ŵĞĂƐƵƌĞĚ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŝŵĂŐĞƐ�ǁĞƌĞ�ĚŝƌĞĐƚůǇ�ĐŽŵƉĂƌĞĚ�ďǇ�ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�ƌĂƟŽ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�
ƚŽ�yͲƌĂǇ�ƚƌĂŶƐŵŝƐƐŝŽŶ�Ăƚ�ĞĂĐŚ�ƉŝǆĞů͘��Ɛ�ƚŚĞ�ƌĞƐƵůƚ͕�ĂŶ�ĞŶŚĂŶĐĞĚ�ĐŽŶƚƌĂƐƚ�ŝŵĂŐĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ĚĂƚĂƐĞƚ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�
ƚŚĞ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĂŶĚ�yͲƌĂǇ�ƚƌĂŶƐŵŝƐƐŝŽŶƐ�ĨŽƌ�ǀĂƌŝŽƵƐ�ƐƵďƐƚĂŶĐĞƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�W,/d^�ĐŽĚĞ͕�ǁŚĞƌĞ�
:�E�>ϰ͘Ϭ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ͘���ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�ĞƐƟŵĂƟŶŐ�ƚŚĞ�ƐƵďƐƚĂŶĐĞ�ŽĨ�ƐĂŵƉůĞ�ǁĂƐ�
ŝŶǀĞƐƟŐĂƚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƐŝŵƵůĂƟŽŶƐ͘

S303 Neutron beamline design of a white neutron source at CSNS 
Jing H. 
ϭ�/ŶƐƟƚƵƚĞ�ŽĨ�,ŝŐŚ��ŶĞƌŐǇ�WŚǇƐŝĐƐ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ�;��^Ϳ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ͖�Ϯ�ƚŚĞ��^E^��ĂĐŬͲŶ�
�ĞĂŵůŝŶĞ�'ƌŽƵƉ͕��ŽŶŐŐƵĂŶ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ͕ ��ŽŶŐŐƵĂŶ͕�'ƵĂŶŐĚŽŶŐ͕�W͘ Z͘�ŚŝŶĂ

�ŚŝŶĂ�^ƉĂůůĂƟŽŶ�EĞƵƚƌŽŶ�^ŽƵƌĐĞ�;�^E^Ϳ�ŝƐ�Ă�ůĂƌŐĞ�ƐĐŝĞŶƟĮĐ�ĨĂĐŝůŝƚǇ�ĚĞĚŝĐĂƚĞĚ�ŵĂŝŶůǇ�ĨŽƌ�ŵƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ƌĞƐĞĂƌĐŚ�ŽŶ�ŵĂƚĞƌŝĂů�
ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ƵƐŝŶŐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ͘�dŚĞ��^E^�WŚĂƐĞͲ/�ŝƐ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĐŽŵƉůĞƚĞ�ŝŶ�ĞĂƌůǇ�
ϮϬϬϴ͘�dŚĞ��^E^�ĂĐĐĞůĞƌĂƚŽƌ�ĐŽŵƉůĞǆ�ŝƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĚĞůŝǀĞƌ�ƉƌŽƚŽŶ�ďĞĂŵ�ǁŝƚŚ�ĂŶ�ĞŶĞƌŐǇ�ŽĨ�ϭ͘ϲ�'Ğs�ĂŶĚ�Ă�ƉƵůƐĞ�ƌĞƉĞƟƟŽŶ�ƌĂƚĞ�ŽĨ�
Ϯϱ�,ǌ�ƚŽ�Ă�ƚƵŶŐƐƚĞŶ�ƚĂƌŐĞƚ͕�ĂŶĚ�ƚŚĞ�ďĞĂŵ�ƉŽǁĞƌ�Ăƚ�WŚĂƐĞͲ/�ŝƐ�ϭϬϬ�Ŭt͘���ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ƵƐŝŶŐ�ƚŚĞ�ďĂĐŬͲƐƚƌĞĂŵŝŶŐ�ŶĞƵƚƌŽŶƐ�
ƚŚƌŽƵŐŚ�ƚŚĞ�ŝŶĐŽŵŝŶŐ�ƉƌŽƚŽŶ�ďĞĂŵ�ĐŚĂŶŶĞů�ǁĂƐ�ƉƌŽƉŽƐĞĚ�ĂŶĚ�ŝƐ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ͘�dŚĞ�ďĂĐŬͲƐƚƌĞĂŵŝŶŐ�ŶĞƵƚƌŽŶƐ�ƚŚĂƚ�ĂƌĞ�
modestly moderated by the cooling water passing through the target slices have a very wide energy spectrum (so-called white 
ŶĞƵƚƌŽŶƐͿ�ĂŶĚ�ĂůƐŽ�Ă�ŐŽŽĚ�ƟŵĞ�ƐƚƌƵĐƚƵƌĞ͕�ĂƌĞ�ǀĞƌǇ�ƐƵŝƚĂďůĞ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ǁŚŝƚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ŝŶĐůƵĚĞƐ�
ĂŶ�ϴϬ�ŵ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ůŝŶĞ�ĂŶĚ�ƚǁŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ŚĂůůƐ͘�tŝƚŚ�ĚŝīĞƌĞŶƚ�ŽƉĞƌĂƟŽŶ�ŵŽĚĞƐ�ĨŽƌ�ƚŚĞ�ĂĐĐĞůĞƌĂƚŽƌ͕ �ƚŚĞ�ƟŵĞ�ƌĞƐŽůƵ-
ƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĐĂŶ�ďĞ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�Ă�ĨĞǁ�ƉĞƌ�ŵŝůůĞ�ŝŶ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�Ğs�ƚŽ�ƚĞŶƐ�DĞs͘ �dŚĞ�ƉŚǇƐŝĐƐ�ĚĞƐŝŐŶ�ŽĨ�
ƚŚĞ�ďĞĂŵůŝŶĞ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ǁŝƚŚ�ƚŚĞ�ĞŵƉŚĂƐŝƐ�ŽŶ�ŽďƚĂŝŶŝŶŐ�ĞǆƚƌĞŵĞůǇ�ůŽǁ�ďĂĐŬŐƌŽƵŶĚ͘�<ĞǇ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶĐůƵĚĞƐ�
ŶĞƵƚƌŽŶ�ďĞĂŵ�ǁŝŶĚŽǁ͕�ƐŚƵƩĞƌ͕ �ĐŽůůŝŵĂƚŽƌƐ�ĂŶĚ�ďĞĂŵ�ĚƵŵƉ͘�dŚĞ�ĮƌƐƚͲďĂƚĐŚ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�
ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ůĂƚĞ�ϮϬϭϳ͘
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I304 Deuteron nuclear data for the design of accelerator-based neutron sources – 
measurement, model analysis, evaluation and application 
tĂƚĂŶĂďĞ�z͘ �ϭ͕�<ŝŶ�d͘ �ϭ͕��ƌĂŬŝ�^͘�ϭ͕�EĂŬĂǇĂŵĂ�^͘�Ϯ͕�/ǁĂŵŽƚŽ�K͘�Ϯ 
1 Kyushu University, Department of Advanced Energy Engineering Science, Kasuga, Japan; 2 Japan Atomic 
�ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͕ �dŽŬĂŝ͕�:ĂƉĂŶ

In recent years, research and development of intensive accelerator-based neutron sources has led to renewed needs of the 
ƐƚƵĚǇ�ŽĨ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�ƵƐŝŶŐ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ůŝŐŚƚ�ĞůĞŵĞŶƚƐ�ƐƵĐŚ�ĂƐ�>ŝ͕��Ğ͕�
ĂŶĚ���ĂƌĞ�ƉƌŽƉŽƐĞĚ�ĨŽƌ�ǀĂƌŝŽƵƐ�ŶĞƵƚƌŽŶ�ďĞĂŵ�ĂƉƉůŝĐĂƟŽŶƐ͕�Ğ͘Ő͕͘�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĨŽƌ�ŵĞĚŝĐĂů�ƵƐĞ͕�ďŽƌŽŶ�ŶĞƵƚƌŽŶ�
ĐĂƉƚƵƌĞ�ƚŚĞƌĂƉǇ͕ �ŝƌƌĂĚŝĂƟŽŶ�ƚĞƐƟŶŐ�ŽĨ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌ�ŵĂƚĞƌŝĂůƐ͕�ĂŶĚ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�ůŽŶŐͲůŝǀĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ͘�dŚĞ�
ĚĞƐŝŐŶ�ŽĨ�ƐƵĐŚ�;Ě͕ǆŶͿ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�ƌĞƋƵŝƌĞƐ�ƌĞůŝĂďůĞ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�ŶŽƚ�ŽŶůǇ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�ĚĞƵƚĞƌŽŶƐ�ǁŝƚŚ�ŶĞƵƚƌŽŶ�
ĐŽŶǀĞƌƚĞƌ�ŵĂƚĞƌŝĂů�ďƵƚ�ĂůƐŽ�ǀĂƌŝŽƵƐ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĚƵĞ�ƚŽ�ĚĞƵƚĞƌŽŶ�ďĞĂŵ�ůŽƐƐ�ŝŶ�ƚŚĞ�ďĞĂŵ�ƚƌĂŶƐƉŽƌƚ�ƐǇƐƚĞŵ͘�dŚĞƌĞĨŽƌĞ͕�ĐŽŵ-
ƉƌĞŚĞŶƐŝǀĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽĨ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ŝŶĚŝƐƉĞŶƐĂďůĞ�ŽǀĞƌ�ǁŝĚĞ�ƌĂŶŐĞƐ�ŽĨ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ĂŶĚ�ƚĂƌŐĞƚ�ŵĂƐƐ�
ŶƵŵďĞƌ�ĨŽƌ�ĂĐĐƵƌĂƚĞ�ĞƐƟŵĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶ�ǇŝĞůĚƐ�ĨƌŽŵ�ƚŚĞ�ĐŽŶǀĞƌƚĞƌ�ĂŶĚ�ŝŶĚƵĐĞĚ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ŝŶ�ŵĂƚĞƌŝĂůƐ͘
dŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ĚĞƵƚĞƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝƐ�ĂƐ�ĨŽůůŽǁƐ͘�dŚĞƌĞ�ĂƌĞ�ŶŽ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�;Ě͕ǆŶͿ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;��yƐ�Ϳ�ĂďŽǀĞ�ϮϬ�DĞs�ĞǆĐĞƉƚ�ĨŽƌ�ƚŚĞ�>ŝ;Ě͕ǆŶͿ�ĚĂƚĂ�Ăƚ�Ϯϱ�ĂŶĚ�ϰϬ�DĞs͕�ĂůƚŚŽƵŐŚ�ƚŚŝĐŬ�ƚĂƌŐĞƚ�ŶĞƵƚƌŽŶ�ǇŝĞůĚ�;ddEzͿ�
ĚĂƚĂ�ĞǆŝƐƚ�ĨŽƌ�ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϱϰ�DĞs͘ �dŚĞ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�&�E�>Ͳϯ�ŝŶĐůƵĚĞƐ�ĚĞƵƚĞƌŽŶ�ĚĂƚĂ�ƵƉ�ƚŽ�ϮϬϬ�
DĞs͘ �,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ƉƌŽǀŝĚĞĚ�ďǇ�d�>z^�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ŚĂǀĞ�ŶŽƚ�ǇĞƚ�ďĞĞŶ�ǁĞůůͲǀĂůŝĚĂƚĞĚ�ĨŽƌ�ĂǀĂŝůĂďůĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�
dĂŬŝŶŐ�ŝŶƚŽ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ƚŚĞƐĞ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ͕�ǁĞ�ŚĂǀĞ�ůĂƵŶĐŚĞĚ�Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂŶĚ�ƐǇƐƚĞŵĂƟĐ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ�ŽŶ�ĚĞƵ-
ƚĞƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ǁŚŝĐŚ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ���yƐ�ĂŶĚ�ddzƐ�Ăƚ�ƚŚĞ�Z�EW�ŝŶ�KƐĂŬĂ�hŶŝǀĞƌƐŝƚǇ�
ĂŶĚ�ƚŚĞ�<ǇƵƐŚƵ�hŶŝǀĞƌƐŝƚǇ�dĂŶĚĞŵ�>ĂďŽƌĂƚŽƌǇ͕ �ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞů�ĐŽĚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ͕�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ďĞŶĐŚŵĂƌŬ�ƚĞƐƚ͕�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĂĚŝŽŝƐŽƚŽƉĞƐ�ĨŽƌ�ŵĞĚŝĐĂů�ƵƐĞ͘�KƵƌ�ŐŽĂů�ŝƐ�ƚŽ�ĚĞǀĞůŽƉ�Ă�
state-of-the-art deuteron nuclear data library up to 200 MeV necessary for the design of deuteron accelerator neutron sources. 
dŚĞ�ƉƌĞƐĞŶƚ�ƐƚĂƚƵƐ�ŝƐ�ƌĞǀŝĞǁĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ͘

R305 Neutron field of accelerator-driven p(35)+Be fast neutron source at NPI Rez
^ƚĞĨĂŶŝŬ�D͘�ϭ͕Ϯ͕��Ğŵ�W͘ �ϭ͕�DĂũĞƌůĞ�D͘�ϭ͕�EŽǀĂŬ�:͘�ϭ͕�^ŝŵĞĐŬŽǀĂ��͘�ϭ 
ϭ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ�ŽĨ�dŚĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ�ŽĨ�ƚŚĞ��ǌĞĐŚ�ZĞƉƵďůŝĐ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�
ZĞĂĐƟŽŶƐ͕�ZĞǌ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ͖�Ϯ��ǌĞĐŚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŝŶ�WƌĂŐƵĞ͕�&ĂĐƵůƚǇ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ�WŚǇƐŝĐĂů�
Engineering, Department of Nuclear Reactors, Prague, Czech Republic

dŚĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĚƌŝǀĞŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�ŽĨ�ƚŚĞ�ǁŚŝƚĞͲ�ĂŶĚ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�ƐƉĞĐƚƌĂ�ĂƌĞ�ŽƉĞƌĂƚĞĚ�Ăƚ�ƚŚĞ�EW/�ZĞǌ�&ĂƐƚ�
EĞƵƚƌŽŶ�&ĂĐŝůŝƚǇ�ƵƟůŝǌŝŶŐ�ƚŚĞ��Ğ;ƚŚŝĐŬͿ͕��2O(thick), and 7>ŝ;�Ϳ�ƚĂƌŐĞƚ�ƐƚĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ǀĂƌŝĂďůĞ�ĞŶĞƌŐǇ�ƉƌŽƚŽŶ�ďĞĂŵ�;ƵƉ�ƚŽ�ϯϳ�
DĞsͿ�ĨƌŽŵ�ƚŚĞ�ŝƐŽĐŚƌŽŶŽƵƐ�ĐǇĐůŽƚƌŽŶ�hͲϭϮϬD͘�ZĞĐĞŶƚůǇ͕ �ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ďĞƌǇůůŝƵŵ�ƚĂƌŐĞƚ�ƐƚĂƟŽŶ�ǁĂƐ�ƵƉŐƌĂĚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽǀŝĚĞ�
ƚŚĞ�ŚŝŐŚĞƌ�ŶĞƵƚƌŽŶ�ŇƵǆ�Ăƚ�ƚŚĞ�ŵŽĚŝĮĞĚ�ƉŽƐŝƟŽŶƐ�ŽĨ�ŝƌƌĂĚŝĂƚĞĚ�ƐĂŵƉůĞƐ͘��ŌĞƌǁĂƌĚƐ͕�ƚŚĞ�ƚŚŝĐŬ�ƚĂƌŐĞƚ�ŶĞƵƚƌŽŶ�ĮĞůĚ�ŽĨ�ƚŚĞ�Ɖн�Ğ�
ƐŽƵƌĐĞ�ƌĞĂĐƟŽŶ�ǁĂƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ĨŽƌ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ŽĨ�ϯϱ�DĞs͘ �dŚĞ�ƐƉĞĐƚƌĂů�ŶĞƵƚƌŽŶ�ŇƵǆ�ĨŽƌ�ƐĞǀĞƌĂů�ƚĂƌŐĞƚͲƚŽͲƐĂŵƉůĞ�ĚŝƐƚĂŶĐĞƐ�
ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ŵƵůƟͲĨŽŝů�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ͘�&ƌŽŵ�ŵĞĂƐƵƌĞĚ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ŶĞǁ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ƌĞĐŽŶ-
ƐƚƌƵĐƚĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�^�E�Ͳ//�ƵŶĨŽůĚŝŶŐ�ĐŽĚĞ�ĂŶĚ�ǀĂůŝĚĂƚĞĚ�ĂŐĂŝŶƐƚ�ƚŚĞ�D�EWy�ƉƌĞĚŝĐƟŽŶƐ͘�dŚĞ�ƐƉĞĐƚƌĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĂŶĚ�
ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ǀĂůŝĚĂƟŽŶ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ĚĞƚĂŝůƐ͘�dŚĞ�/&D/&ͲůŝŬĞ�;/ŶƚĞƌŶĂƟŽŶĂů�&ƵƐŝŽŶ�DĂƚĞƌŝĂů�/ƌƌĂĚŝĂƟŽŶ�&ĂĐŝůŝƚǇͿ�ŶĞƵƚƌŽŶ�
ĮĞůĚ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�Ɖ;ϯϱͿн�Ğ�ƐŽƵƌĐĞ�ŝƐ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ǀĂůŝĚĂƟŽŶ�ǁŝƚŚŝŶ�ƚŚĞ�/&D/&�ƌĞƐĞĂƌĐŚ�ƉƌŽŐƌĂŵ͕�
ƌĂĚŝĂƟŽŶ�ŚĂƌĚŶĞƐƐ�ƚĞƐƚƐ�ŽĨ�ĞůĞĐƚƌŽŶŝĐƐ͕�ĂŶĚ�ŶĞƵƚƌŽŶ�ĂĐƟǀĂƟŽŶ�ĂŶĂůǇƐŝƐ�ĞǆƉĞƌŝŵĞŶƚƐ͘
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Abstracts

R306 Simulations of the stopping efficiencies of fission ion guides 
�ůͲ�Ěŝůŝ��͘�ϭ͕�'ŽƌĞůŽǀ��͘�Ϯ͕�:ĂŶƐƐŽŶ�<͘�ϭ͕�>ĂŶƚǌ�D͘�ϭ͕�DĂƩĞƌĂ��͘�ϭ͕�EŝůƐƐŽŶ�E͘�ϭ͕�EŽƌůŝŶ�D͘�ϭ͕�WĞŶƫůć�,͘�Ϯ͕�WŽŵƉ�^͘�
ϭ͕�ZĂŬŽƉŽƵůŽƐ�s͘ �ϭ͕�^ŽůĚĞƌƐ��͘�ϭ͕�dŚĞ�/'/^K>�ŐƌŽƵƉ�Ϯ
1 Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden; 2 Department of Physics, 
hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͕�:ǇǀćƐŬǇůć͕�&ŝŶůĂŶĚ

tŝƚŚ�ƚŚĞ�/ŽŶ�'ƵŝĚĞ�/ƐŽƚŽƉĞ�^ĞƉĂƌĂƚŽƌ�KŶͲ>ŝŶĞ�;/'/^K>Ϳ͕�ůŽĐĂƚĞĚ�Ăƚ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͕�ƉƌŽĚƵĐƚƐ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�
ĂƌĞ�ƐĞƉĂƌĂƚĞĚ�ďǇ�ŵĂƐƐ͘�dŚĞ�ŚŝŐŚ� ƌĞƐŽůǀŝŶŐ�ƉŽǁĞƌ�ŽĨ� ƚŚĞ� :z&>dZ�W�WĞŶŶŝŶŐ� ƚƌĂƉ͕�ǁŝƚŚ� ĨƵůů� ƐĞƉĂƌĂƟŽŶ�ŽĨ� ŝŶĚŝǀŝĚƵĂů�ŶƵĐůŝĚĞƐ͕�
ĐĂƉĂĐŝƚĂƚĞƐ� ƚŚĞ� ƐƚƵĚǇ�ŽĨ�ŶƵĐůŝĚĞƐ� ĨĂƌ� ĨƌŽŵ� ƚŚĞ� ůŝŶĞ�ŽĨ� ƐƚĂďŝůŝƚǇ͘� &Žƌ� ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŵĞĚŝƵŵͲŚĞĂǀǇ�ŶƵĐůŝĚĞƐ͕�
ĮƐƐŝŽŶŝŶŐ�ŽĨ�ĂĐƟŶŝĚĞƐ�ŝƐ�Ă�ĨĞĂƐŝďůĞ�ƌĞĂĐƟŽŶ͘�dŚŝƐ�ĐĂŶ�ďĞ�ĂĐŚŝĞǀĞĚ�ǁŝƚŚ�ƉƌŽƚŽŶƐ�ĨƌŽŵ�ĂŶ�ŝŶͲŚŽƵƐĞ�ĂĐĐĞůĞƌĂƚŽƌ�Žƌ͕ �ĂůƚĞƌŶĂƟǀĞůǇ͕ �
ǁŝƚŚ�ŶĞƵƚƌŽŶƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĂĚĚŝƟŽŶ�ŽĨ�Ă�ŶĞǁůǇ�ĚĞǀĞůŽƉĞĚ��Ğ;Ɖ͕ǆŶͿͲĐŽŶǀĞƌƚĞƌ͘ �dŚĞ�ŚĞƌĞďǇͲŽďƚĂŝŶĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĂƌĞ�ƵƐĞĚ�ŝŶ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͕�ŶƵĐůĞĂƌ�ŵĂƐƐĞƐ͕�YͲǀĂůƵĞƐ�ĂŶĚ�ĚĞĐĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ͘
WƌŝŽƌ�ƚŽ�ƐĞƉĂƌĂƟŽŶ͕�ƚŚĞ�ŝŽŶŝǌĞĚ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ�ĂƌĞ�ƐƚŽƉƉĞĚ�ŝŶ�Ă�ŚĞůŝƵŵͲĮůůĞĚ�ŐĂƐ�ĐĞůů͕�ƌĞĨĞƌƌĞĚ�ƚŽ�ĂƐ�ƚŚĞ�ŝŽŶͲŐƵŝĚĞ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�
ĂĐŚŝĞǀĞ�ŚŝŐŚ�ĞŶŽƵŐŚ�ƉƌŽĚƵĐƟŽŶ�ƌĂƚĞƐ͕�ĂůƐŽ�ĨŽƌ�ŶƵĐůŝĚĞƐ�ǁŝƚŚ�ůŽǁ�ǇŝĞůĚƐ͕�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ŝŽŶͲŐƵŝĚĞƐ�ŚĂƐ�ƚŽ�ďĞ�ŽƉƟŵŝǌĞĚ�ǁŝƚŚ�
ƌĞŐĂƌĚ�ƚŽ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĞǆƚƌĂĐƚĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ͘�&Žƌ�ŝŶĚĞƉĞŶĚĞŶƚ�ĮƐƐŝŽŶͲǇŝĞůĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚŚĞ�ŵĞƚŚŽĚ�ŚĞĂǀŝůǇ�ƌĞůŝĞƐ�ŽŶ�
ĂŶ�ƵŶďŝĂƐĞĚ�ƉƌŽĚƵĐƟŽŶ�ƌĂƚĞ͘�/ƚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĞǀĂůƵĂƚĞ�ĂŶǇ�ƐǇƐƚĞŵĂƟĐ�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�ŵĂƐƐ�Žƌ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�ŝŶ�ƚŚĞ�
ƐƚŽƉƉŝŶŐ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚŚĞ�ŝŽŶͲŐƵŝĚĞ͘
/Ŷ�ƚŚŝƐ�ǁŽƌŬ�ǁĞ�ƉƌĞƐĞŶƚ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐƚŽƉƉŝŶŐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ŝŽŶͲŐƵŝĚĞ�ŐĞŽŵĞƚƌŝĞƐ͕�ĨŽƌ�ďŽƚŚ�ƉƌŽƚŽŶͲ�ĂŶĚ�
ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ͘�dŚĞ�ƉƌŽĚƵĐƟŽŶͲƌĂƚĞƐ�ĂƌĞ�ĞǀĂůƵĂƚĞĚ͕�ŝŶ�ĂďƐŽůƵƚĞ�ŶƵŵďĞƌƐ�ĂƐ�ǁĞůů�ĂƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƐǇƐƚĞŵĂƟĐ�ĞīĞĐƚƐ͕�
ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ďĞŶĐŚŵĂƌŬĞĚ�ĂŐĂŝŶƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�D�EWy�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ƐŝŵƵůĂƚĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�
ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ǁŚŝůĞ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ǇŝĞůĚƐ�ĂŶĚ�ŬŝŶĞƟĐ�ĞŶĞƌŐŝĞƐ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�'�&͘ �&Žƌ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ĂŶĚ�ƐƚŽƉ-
ƉŝŶŐ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�Ă�ŵŽĚĞů�ŽĨ�ƚŚĞ�ŝŽŶͲŐƵŝĚĞ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ƵƐŝŶŐ�ƚŚĞ�'��Edϰ�ƚŽŽůŬŝƚ

R307 Nuclear and reaction data programme at the AWE’s ASP neutron source 
^ŝŵŽŶƐ��͕͘�tŽŽůŚĞĂĚ�s͘ ͕�ZŝĐĞ�^͕͘��ƵŶĐĞ�D͘ 
ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ�'ƌŽƵƉ͕�WŚǇƐŝĐƐ͕��t�͕��ůĚĞƌŵĂƐƚŽŶ͕�h<

&Žƌ�ƚŚĞ�ƉĂƐƚ�ĨĞǁ�ǇĞĂƌƐ�ƚŚĞ��t��ŚĂƐ�ďĞĞŶ�ƌƵŶŶŝŶŐ�Ă�ŶĞƵƚƌŽŶ�ƉŚǇƐŝĐƐ�ƉƌŽŐƌĂŵŵĞ�ƚŽ�ĂĐƋƵŝƌĞ͕�ĞǀĂůƵĂƚĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚ�ƌĞĂĐƟŽŶƐ�
ĂŶĚ�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ĚĂƚĂ͘�dŚĞ�ƉƌŽŐƌĂŵŵĞ�ŚĂƐ�ƵƟůŝƐĞĚ͕�ĂŶĚ� ŝŶĐƌĞĂƐĞĚ� ƚŚĞ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ͕ � ƚŚĞ��^W� ĨĂĐŝůŝƚǇ͕ � Ă��Ͳd�ŶĞƵƚƌŽŶ�
ƐŽƵƌĐĞ�ĐĂƉĂďůĞ�ŽĨ�ĚĞůŝǀĞƌŝŶŐ�Εϭ�10-1E11�ϭϰ�DĞs�ŶĞƵƚƌŽŶƐ�ƉĞƌ�ƐĞĐŽŶĚ͘�dŽ�ĚĂƚĞ�ƚŚĞ�ƉƌŽŐƌĂŵŵĞ�ŚĂƐ�ĐŽŶĐĞŶƚƌĂƚĞĚ�ŽŶ�ƌĂƌĞͲ�ĂƌƚŚ�
ŵĂƚĞƌŝĂůƐ�ǁŝƚŚ�Ă�ƉĂƌƟĐƵůĂƌ�ĨŽĐƵƐ�ŽŶ�ǇƩƌŝƵŵ͘�dŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ĚŝƐĐƵƐƐĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ�ƚŚĞ��^W�ĨĂĐŝůŝƚǇ�ĂŶĚ�ĂŶ�ŽǀĞƌ-
ǀŝĞǁ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�89z;Ŷ͕�Ŷ͛Ϳ89Ym, 89Y(n,a)86Rbm and 89Y(n,2n)88z�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ŚĂůĨ�
lives of the daughter products.
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R308 Extended methods using thick-targets for nuclear reaction data of radioactive 
isotopes 
Ebata S. 1, Aikawa M. 1, Imai S. 2  
ϭ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ��ĞŶƚƌĞ͕�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕�Ϯ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ƚŚĞ��ĚǀĂŶĐĞŵĞŶƚ�ŽĨ�,ŝŐŚĞƌ��ĚƵĐĂƟŽŶ͕�
Hokkaido University, Sapporo, Japan

dŽ�ĚŝƐƉŽƐĞ�ŽĨ�Ă�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�ĞũĞĐƚĞĚ�ĨƌŽŵ�Ă�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƉůĂŶƚ�ŝƐ��ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƐƵďũĞĐƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĞŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ�ĂůƐŽ�
nuclear physics. 
��ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�Ă�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�;>>&WͿ�ŝƐ�Ă�ŵƵĐŚ�ƌĞƋƵŝƌĞĚ�ƚĞĐŚŶŽůŽŐǇ͘��,ŽǁĞǀĞƌ͕ �ƚŚĞ�ďĂƐŝĐ�
ĚĂƚĂ�ƚŽ�ƐƚƵĚǇ�ĂŶĚ�ƚŽ�ĞƐƚĂďůŝƐŚ�ƚŚĞ�ƚĞĐŚŶŽůŽŐǇ��ĂƌĞ�ŶŽƚ�ĞŶŽƵŐŚ�ďĞĐĂƵƐĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞŵ�ĂƌĞ�ĚŝĸĐƵůƚ�ƚŽ�ŚĂŶĚůĞ�
ƚŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ƚĂƌŐĞƚ͘��dŽ�ŽďƚĂŝŶ�ƚŚĞ�>>&W�ƌĞĂĐƟŽŶ�ĚĂƚĂ͕�ǁĞ�ƚŚĞƌĞĨŽƌĞ�ƉƌŽƉŽƐĞ�ƚǁŽ�ŵĞƚŚŽĚƐ�ƵƐŝŶŐ�ƚŚŝĐŬͲƚĂƌŐĞƚƐ�ĂŶĚ�ƌĂĚŝŽĂĐƟǀĞ�
beams.
dŚĞ�ƚŚŝĐŬͲƚĂƌŐĞƚ�ǇŝĞůĚ�;ddzͿ�ŽĨ�ƚŚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƌĞĂĐƟŽŶ��ŝƐ�ĞƐƐĞŶƟĂů�ĚĂƚĂ�ƚŽ�ƌĞĚƵĐĞ�Ă�ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ƚŚĞ�ǁĂƐƚĞ͕�ƉƌĂĐƟĐĂůůǇ͘�
tĞ�ƐƵŐŐĞƐƚ�Ă�ĐŽŶǀĞƌƐŝŽŶ�ŵĞƚŚŽĚ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ddz�ďĂƐĞĚ�ŽŶ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ��ƚŽ�ĂǀŽŝĚ�ƚŚĞ�ĚŝƌĞĐƚ�ĞǆƉĞƌŝŵĞŶƚ�ŽĨ�Ă�>>&W�
ƚĂƌŐĞƚ͘��&ƵƌƚŚĞƌŵŽƌĞ�ǁĞ�ƉƌŽƉŽƐĞ�ƚŚĞ�ƚŚŝĐŬͲƚĂƌŐĞƚ�ƚƌĂŶƐŵŝƐƐŝŽŶ�;dϯͿ�ŵĞƚŚŽĚ��ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ�ŽĨ�ĂŶ�ŝŶƚĞƌĂĐƟŽŶ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ��ǁŚŝĐŚ�ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ŽŶĞ�ŽĨ�ƚŚĞ�ŽďũĞĐƟǀĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ƌĞĂĐƟŽŶ��ŝĨ�ǁĞ�ĐŚŽŽƐĞ�ƚŚĞ�>>&W�ďĞĂŵ͘
/Ŷ�ĐŽŶĐůƵƐŝŽŶ͕�ǁĞ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶƚ�ĐŽŶǀĞƌƐŝŽŶͲĐŽĞĸĐŝĞŶƚ��ďĞƚǁĞĞŶ�ddzƐ�ŽĨ�ĂŶ�ŽƌŝŐŝŶĂů�ƐǇƐƚĞŵ�ĂŶĚ�ŝƚƐ�ŝŶǀĞƌƐĞ�
ŬŝŶĞŵĂƟĐƐ�ĐĂŶ�ďĞ�ƌĞƉůĂĐĞĚ�ƚŽ��ƚŚĞ�ĐŽŶƐƚĂŶƚ�ǀĂůƵĞ�ŝŶ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘��ŶĚ�ǁĞ�ƐŚŽǁ�ƚŚĞ�ƵƐĞĨƵůŶĞƐƐ�ŽĨ�ƚŚĞ�dϯ�ŵĞƚŚŽĚ�ƚŽ�
ŵĞĂƐƵƌĞ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ�ŽĨ�ĂŶ�ŝŶƚĞƌĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ǁŚŝĐŚ�ŝƐ�ĞƐƟŵĂƚĞĚ�ŝŶ�ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ϭϮ�нϮϳ�ů͘�
KƵƌ�ƌĞƐƵůƚƐ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁĞůů͕��ĂŶĚ�ĐĂŶ�ĂůƐŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ďĞŚĂǀŝŽƌ�ŝŶ�Ă�ůŽǁͲĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘�/Ĩ�ǁĞ�ĐŽŵďŝŶĞ�
ƚŚĞƐĞ�ŵĞƚŚŽĚƐ͕�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐĂŶ�ďĞ�ĞīĞĐƟǀĞůǇ�ĂĐĐƵŵƵůĂƚĞĚ͘

I309 High fidelity Monte Carlo program SuperMC and its on-the-fly temperature-dependent 
cross section generation method 
^ŽŶŐ�:͕͘�,Ƶ�>͕͘�>ŽŶŐ�W͘ ͕�,Ğ�d͘ ͕�,ĂŽ�>͕͘��ŚĞŶŐ�D͕͘��ŚĞŶŐ�,͕͘�zƵ�^͕͘�^ƵŶ�'͘�͕��ŽƵ�:͕͘�tƵ�z͘ ͕�&�^�dĞĂŵ� 
<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶŝĐƐ�ĂŶĚ�ZĂĚŝĂƟŽŶ�^ĂĨĞƚǇ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�^ĂĨĞƚǇ�dĞĐŚŶŽůŽŐǇ͕ ��ŚŝŶĞƐĞ�
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dŚĞ�DŽŶƚĞ��ĂƌůŽ�;D�Ϳ�ŵĞƚŚŽĚƐ�ŚĂǀĞ�ďĞĞŶ�ďƌŽĂĚůǇ�ĂĚŽƉƚĞĚ�ŝŶ�ŶƵĐůĞĂƌ�ĚĞƐŝŐŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵ͘�,Žǁ-
ĞǀĞƌ͕ � ƚŚĞƌĞ�ĂƌĞ�ƐƟůů�ŐƌĞĂƚ�ĐŚĂůůĞŶŐĞƐ� ŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�D��ŵĞƚŚŽĚƐ� ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŵŽĚĞůŝŶŐ�ŽĨ�ĐŽŵƉůĞǆ�ŐĞŽŵĞƚƌŝĞƐ͕�
ƐŝŵƵůĂƟŽŶ�ŽĨ�ĚĞĞƉ�ƉĞŶĞƚƌĂƟŽŶ�ƉƌŽďůĞŵ�ŝŶ�ƌĂĚŝĂƟŽŶ�ƐŚŝĞůĚŝŶŐ͕�ƐůŽǁ�ĐŽŶǀĞƌŐĞŶĐĞ�ŽĨ�ĐŽŵƉůĞǆ�ĐĂůĐƵůĂƟŽŶ͕�ůĂĐŬ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�
ǀĂůŝĚĂƟŽŶ�ĨŽƌ�ŶĞǁ�ƉŚǇƐŝĐĂů�ĨĞĂƚƵƌĞƐ͕�ĞƚĐ͘
^ƵƉĞƌ�DŽŶƚĞ��ĂƌůŽ�^ŝŵƵůĂƟŽŶ�WƌŽŐƌĂŵ�ĨŽƌ�EƵĐůĞĂƌ�ĂŶĚ�ZĂĚŝĂƟŽŶ�WƌŽĐĞƐƐ�;^ƵƉĞƌD�Ϳ͕�Ă�ŐĞŶĞƌĂů͕�ŝŶƚĞůůŝŐĞŶƚ͕�ĂĐĐƵƌĂƚĞ�ĂŶĚ�ƉƌĞ-
ĐŝƐĞ�ƐŝŵƵůĂƟŽŶ�ƐŽŌǁĂƌĞ�ƐǇƐƚĞŵ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ĂŶĚ�ƌĂĚŝĂƟŽŶ�ƐĂĨĞƚǇ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ͕�ŝƐ�ĚĞƐŝŐŶĂƚĞĚ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚĞ�
ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŶĞƵƚƌŽŶŝĐƐ�ĐĂůĐƵůĂƟŽŶ͕�ƚĂŬŝŶŐ�ƚŚĞ�ƌĂĚŝĂƟŽŶ�ƚƌĂŶƐƉŽƌƚ�ĂƐ�ƚŚĞ�ĐŽƌĞ�ĂŶĚ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĚĞƉůĞƟŽŶ͕�ƌĂĚŝĂƟŽŶ�ƐŽƵƌĐĞ�
ƚĞƌŵͬĚŽƐĞͬďŝŽŚĂǌĂƌĚ͕�ŵĂƚĞƌŝĂů�ĂĐƟǀĂƟŽŶ�ĂŶĚ�ƚƌĂŶƐŵƵƚĂƟŽŶ͕�ĞƚĐ͘�dŚĞ�ůĂƚĞƐƚ�ǀĞƌƐŝŽŶ�ŽĨ�^ƵƉĞƌD�͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ĐĂůĐƵ-
ůĂƟŽŶ�ŽĨ�Ŷ͕�ɶ͕�ĚĞǀĞůŽƉĞĚ�ĚĞƉůĞƟŽŶ�ĐĂůĐƵůĂƟŽŶ͕�ǁŚŝĐŚ�ƐƵƉƉŽƌƚ�ƚŚĞ�ǁŚŽůĞ�ƉƌŽĐĞƐƐ�ŶĞƌƚƌŽŶŝĐƐ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ƉŽǁĞƌ�ƉůĂŶƚ͘
/Ŷ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ƐŝŵƵůĂƟŽŶ͕�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶŝĐƐͲƚŚĞƌŵĂů�ŚǇĚƌĂƵůŝĐƐ�ĐŽƵƉůŝŶŐ�ĐĂůĐƵůĂƟŽŶ͕�ƚŚĞ�ƐǇƐƚĞŵ�ƚĞŵƉĞƌĂƚƵƌĞ�
ǁŝůů�ďĞ�ĐŽŶƐƚĂŶƚůǇ�ĐŚĂŶŐĞĚ͕�ǁŚŝĐŚ�ǁŝůů�ĐĂƵƐĞ�ƚŚĞ�ǀĂƌŝĂƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚƵĞ�ƚŽ�ƚŚĞ��ŽƉƉůĞƌ�ĞīĞĐƚ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚŽ�ŶƵĐůĞĂƌ�ƐŝŵƵ-
ůĂƟŽŶ�ŵŽƌĞ�ƉƌĞĐŝƐĞ͕�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞͲĚĞƉĞŶĚĞŶƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƐŚŽƵůĚ�ďĞ�ŐĞŶĞƌĂƚĞĚ͘��ƵĞ�ƚŽ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ƉŚǇƐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐ͕�
ƚŚƌĞĞ�ƌĞŐŝŽŶƐ�ǁĞƌĞ�ĚŝǀŝĚĞĚ�ďǇ�ƚŚĞ�ŝŶĐŽŵŝŶŐ�ƉĂƌƟĐůĞ�ĞŶĞƌŐǇ͘�/Ŷ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͕�Ă�ƉĂƌĂůůĞů�ŽŶͲƚŚĞʹŇǇ��ŽƉƉůĞƌ�ďƌŽĂĚ-
ĞŶŝŶŐ�ŵĞƚŚŽĚ�ǁŝƚŚ�'ĂƵƐƐͲ,ĞƌŵŝƚĞ�ƋƵĂĚƌĂƚƵƌĞ�ĂŶĚ�ƵŶŝŽŶ�ĞŶĞƌŐǇ�ŐƌŝĚ�ŝƐ�ƉƌŽƉŽƐĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƉƌŽĐĞƐƐ�ĞĸĐŝĞŶĐǇ͘�
/Ŷ�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͕�ŚŽǁĞǀĞƌ͕ �ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ƌĞƉƌĞƐĞŶƚĞĚ�ďǇ�ƉƌŽďĂďŝůŝƚǇ�ƚĂďůĞ�ĂŶĚ�ĐĂŶŶŽƚ�ƵƐĞ��ŽƉƉůĞƌ�ďƌŽĂĚĞŶŝŶŐ�
ŵĞƚŚŽĚ�ĚŝƌĞĐƚůǇ͘���ĨĂƐƚ�ƐƚŽĐŚĂƐƟĐ�ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ�ŝƐ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ƌĞŐŝŽŶ͘�/Ŷ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ĨĞǁ�Ğs͕�ƚŚĞ�ƚŚĞƌŵĂů�ŵŽƟŽŶ�ĐĂŶŶŽƚ�ďĞ�
ŝŐŶŽƌĞĚ�ĨŽƌ�ĐĞƌƚĂŝŶ�ŵŽĚĞƌĂƟŽŶ�ŵĂƚĞƌŝĂůƐ͘���ŵĞƚŚŽĚ�ĐŽŵďŝŶĂƟŽŶ�ǁŝƚŚ�ƐƚŽĐŚĂƐƟĐ�ƐĂŵƉůŝŶŐ�ĂŶĚ�ůŝŶĞĂƌ�ŝŶƚĞƌƉŽůĂƟŽŶ�ŝƐ�ƉƌŽƉŽƐĞĚ�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞĚƵĐĞ�ƟŵĞ�ĐŽŶƐƵŵƉƟŽŶ͘
^ƵƉĞƌD��ŚĂƐ�ďĞĞŶ�ǀĞƌŝĮĞĚ�ĂŶĚ�ǀĂůŝĚĂƚĞĚ�ďǇ�ŵŽƌĞ�ƚŚĂŶ�ϮϬϬϬ�ďĞŶĐŚŵĂƌŬ�ŵŽĚĞůƐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ƐƵĐŚ�ĂƐ�/�^��W͕ �^/E���͕�
/ZWŚ�W͕ ����sZ͕�/d�Z��ͲůŝƚĞ�ĞƚĐ͘�dŚĞ�ďĞŶĐŚŵĂƌŬŝŶŐ�ƌĞƐƵůƚƐ�ŚĂǀĞ�ďĞĞŶ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�D�EW͕ �ĚĞŵŽŶƐƚƌĂƟŶŐ�ŚŝŐŚĞƌ�ĂĐĐƵƌĂĐǇ�ĂŶĚ�
ĞĸĐŝĞŶĐǇ�ŽĨ�^ƵƉĞƌD�͕�ĂŶĚ�ĂůƐŽ�ƐŝŐŶŝĮĐĂŶƚ�ĞŶŚĂŶĐĞŵĞŶƚ�ŽĨ�ǁŽƌŬ�ĞĸĐŝĞŶĐǇ�ĚƵĞ�ƚŽ�ĨƵŶĐƟŽŶƐ�ŽĨ�ĂƵƚŽŵĂƟĐ�ŵŽĚĞůŝŶŐ�ĂŶĚ�ǀŝƐƵĂů-
ized analysis.
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R310 Experimental validation of depletion calculations with VESTA 2.1.5 using JEFF-3.2
Haeck W., Ichou R. 
/Z^E�Ͳ�W^EͲ�yWͬ^E�ͬ>EZ͕�&ŽŶƚĞŶĂǇ�ĂƵǆ�ZŽƐĞƐ͕�&ƌĂŶĐĞ

�ĞƉůĞƟŽŶ�ĐŽĚĞƐ�ƐƵĐŚ�ĂƐ�s�^d��΀ϭ΁�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ƟŵĞ�ĞǀŽůƵƟŽŶ�ŽĨ�Ă�ŵĂƚĞƌŝĂů�ƐƵďũĞĐƚĞĚ�ƚŽ�ƌĂĚŝĂƟŽŶ�ĨŽƌ�Ă�ǁŝĚĞ�ǀĂƌŝ-
ĞƚǇ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĮĞůĚƐ�ŽĨ�ŶƵĐůĞĂƌ�ƐĂĨĞƚǇ͕ �ƌĂĚŝĂƟŽŶ�ƉƌŽƚĞĐƟŽŶ�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ŚĞĂůƚŚ�ƐĂĨĞƚǇ͘�&Žƌ�ƚŚĞƐĞ�ĂƉƉůŝĐĂƟŽŶƐ͕�
ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ŝƐ�ƉĂƌĂŵŽƵŶƚ͘�KǀĞƌ�ƚŚĞ�ůĂƐƚ�ĐŽƵƉůĞ�ŽĨ�ǇĞĂƌƐ͕�/Z^E�ŚĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�
ĚĂƚĂďĂƐĞ�ŽĨ�s�^d��Ϯ͘ϭ͘ϱ�ƵƐŝŶŐ�Ă�ƐĞƚ�ŽĨ�ϳϲ�ƐĂŵƉůĞƐ�ŽĨ�ƌĂĚŝŽĐŚĞŵŝĐĂů�ĂƐƐĂǇ�ĚĂƚĂ�ĂŶĚ�ĚĞĐĂǇ�ŚĞĂƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�΀Ϯ΁�ĨŽƌ�Ă�ǁŝĚĞ�ǀĂƌŝ-
ĞƚǇ�ŽĨ�ƌĞĂĐƚŽƌ�ĂŶĚ�ĨƵĞů�ƚǇƉĞƐ�;WtZ͕�ss�Z͕�DKy͕�hKϮ͕�hKϮͲ'ĚϮKϯ�ĨƵĞůͿ͘�dŚŝƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ǁŽƌŬ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�
ĨŽƌ�ƚǁŽ�ĚŝīĞƌĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͕�ŶĂŵĞůǇ�:�&&Ͳϯ͘ϭ�ĂŶĚ��E�&ͬ�Ͳs//͘ϭ�΀ϯ͕�ϰ΁͘
��ŶĞǁ�s�^d��ĚĞƉůĞƟŽŶ�ůŝďƌĂƌǇ�ŚĂƐ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ƉƌŽĚƵĐĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�:�&&Ͳϯ͘Ϯ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĂŶĚ�ǁŽƌŬ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ƵŶ-
ĚĞƌǁĂǇ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƐĞǀĞƌĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ĚĂƚĂďĂƐĞ�ƵƐŝŶŐ�ƚŚŝƐ�ŶĞǁ�:�&&Ͳϯ͘Ϯ�ůŝďƌĂƌǇ͘�dŚĞ�ĞǆƉĞƌŝ-
ŵĞŶƚƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ĨŽƌ�ƚŚŝƐ�ǁŽƌŬ�ĂƌĞ�ƚŚĞ�D�>/�h�WtZ�ƐĂŵƉůĞƐ�;ƌĂĚŝŽĐŚĞŵŝĐĂů�ĂƐƐĂǇ�ĚĂƚĂ�ĨŽƌ�ŽŶĞ�DKy�ƐĂŵƉůĞ�ĂŶĚ�
ĨŽƵƌ�hKϮ�ƐĂŵƉůĞƐͿ�΀ϱ΁�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ��>��͕�΀ϲ΁�'��DŽƌƌŝƐ�ĂŶĚ�,��>�΀ϳ΁�ĂƐƐĞŵďůǇ�ĚĞĐĂǇ�ŚĞĂƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ǁĞ�ǁŝůů�ĮƌƐƚ�ƉƌŽǀŝĚĞ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ�ĂƉƉůŝĞĚ�ĨŽƌ�s�^d��ůŝďƌĂƌŝĞƐ�ƵƐŝŶŐ�ƚŚĞ�'�/��ƚŽŽů͕�
΀ϴ΁�Ă�ƚŽŽů�ĚĞǀĞůŽƉĞĚ�Ăƚ�/Z^E�ƚŽ�ĂƵƚŽŵĂƚĞ�ƚŚĞ�E:Kz�ƉƌŽĐĞƐƐŝŶŐ�΀ϵ΁�ĂŶĚ�ƉƌŽǀŝĚĞ�ĂŶ�ĂĚĚŝƟŽŶĂů�ůĞǀĞů�ŽĨ�ƋƵĂůŝƚǇ�ĂƐƐƵƌĂŶĐĞ͘�dŚŝƐ�ǁŝůů�
ďĞ�ĨŽůůŽǁĞĚ�ďǇ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ĚĂƚĂďĂƐĞ�ĂŶĚ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�
ƚŚĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ƌĞƐƵůƚƐ�ƵƐŝŶŐ�ƚŚĞ�:�&&Ͳϯ͘Ϯ�ůŝďƌĂƌǇ͘�&ŝŶĂůůǇ͕ �Ă�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ƚŚĞ�:�&&Ͳϯ͘ϭ�ĂŶĚ�
�E�&ͬ�Ͳs//͘ϭ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ƉĂƐƚ�ǁŝůů�ďĞ�ƉĞƌĨŽƌŵĞĚ͘

΀ϭ΁�t͘�,ĂĞĐŬ͕�͞s�^d��hƐĞƌ Ɛ͛�DĂŶƵĂů�Ͳ�sĞƌƐŝŽŶ�Ϯ͘ϭ͘Ϭ͕͟ �/Z^E�ZĞƉŽƌƚ��^hͬ^��ͬdͬϮϬϭϮͲϬϴϭ�/ŶĚĞǆ��͕�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�
EƵĐůĠĂŝƌĞ͕�&ƌĂŶĐĞ�;ϮϬϭϮͿ͖�΀Ϯ΁�t͘�,ĂĞĐŬ͕�͞�ǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ŽĨ�s�^d��Ϯ͘ϭ͘ϱ�Ͳ�sŽůƵŵĞ�ϭ͗�DĞƚŚŽĚŽůŽŐǇ�ĂŶĚ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƌĞƐƵůƚƐ͕͟ �/Z^E�
ZĞƉŽƌƚ�W^EͲ�yWͬ^E�ͬϮϬϭϰͲϮϯϳ�/ŶĚĞǆ��͕�/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ͕�&ƌĂŶĐĞ�;ϮϬϭϰͿ͖�΀ϯ΁�t͘�,ĂĞĐŬ͕��͘��ŽĐŚĞƚ͕�&͘ ��Ğƌ-
ŶĂƌĚ͕��͘�dǇŵĞŶ͕�͞�ǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ŽĨ�s�^d��Ϯ͘ϭ͕͟ �^E��DΘ��ϮϬϭϯ͕�WĂƌŝƐ͕�&ƌĂŶĐĞ�;ϮϬϭϯͿ͖�΀ϰ΁�t͘�,ĂĞĐŬ͕�Z͘�/ĐŚŽƵ͕�&͘ ��ĐƌĂďĞƚ͕�:͘��ĂŶŶĞƚ͕�
͞�ǆƉĞƌŝŵĞŶƚĂů�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĚĞĐĂǇ�ŚĞĂƚ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�s�^d��Ϯ͘ϭ͕͟ �W,z^KZ�ϮϬϭϰ͕�<ǇŽƚŽ͕�:ĂƉĂŶ͕�ϮϬϭϰ͖�΀ϱ΁�͞D�>/�h�WƌŽŐƌĂŵ͗�ZĂĚŝŽĐŚĞŵŝ-
ĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�DKy�ĂŶĚ�hKy�>tZ�ĨƵĞůƐ�ŝƌƌĂĚŝĂƚĞĚ�ƚŽ�ŚŝŐŚ�ďƵƌŶƵƉ͘�DŝŶƵƚĞƐ�ŽĨ�ƚŚĞ�ϱƚŚ�W�D�D�ϮϬϬϵͬϭϰ͕͟ �^�<Ͳ��E�ZĞƉŽƌƚ�ZͲϰϵϮϬ͕��ĞůŐŝĂŶ�
EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕��ĞůŐŝƵŵ�;ϮϬϬϵͿ͖�΀ϲ΁�&͘ �^ƚƵƌĞŬ͕�>͘��ŐƌĞŶŝƵƐ͕�͞DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĚĞĐĂǇ�ŚĞĂƚ�ŝŶ�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�ĨƵĞů�Ăƚ�ƚŚĞ�^ǁĞĚŝƐŚ�ŝŶ-
ƚĞƌŝŵ�ƐƚŽƌĂŐĞ�ĨĂĐŝůŝƚǇ��>��͕͟ �^ǀĞŶƐŬ�<ĂƌŶďƌĂŶƐůĞŚĂŶƚĞƌŝŶŐ���͕�^<��ZĂƉƉŽƌƚ�ZͲϬϱͲϲϮ͕��ĞĐĞŵďĞƌ�ϮϬϬϲ͖�΀ϳ΁�/͘�'ĂƵůĚ͕�'͘�/ůůĂƐ͕��͘��͘�DƵƌƉŚǇ͕ ��͘�&͘ �
tĞďĞƌ͕ �͞sĂůŝĚĂƟŽŶ�ŽĨ�^��>��ϱ��ĞĐĂǇ�,ĞĂƚ�WƌĞĚŝĐƟŽŶƐ�ĨŽƌ�>tZ�^ƉĞŶƚ�EƵĐůĞĂƌ�&ƵĞů͕͟ �KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EhZ�'ͬ�ZͲϲϵϳϮ͕�KZE>ͬ
dDͲϮϬϬϴͬϬϭϱ�;ϮϬϭϬͿ

R311 Criticality benchmark simulations with ENDF/B-VIII.beta structural material evaluations 
in GND format  
�ĞƐĐĂůůĞ�D Ͳ͘�͘�ϭ͕��ĞĐŬ��͘�ϭ͕�DĂƩŽŽŶ��͘�ϭ͕�sƌĂŶĂƐ�W͘ �ϭ͕��ƌŽǁŶ��͘�Ϯ 
ϭ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�͖�Ϯ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�Ez͕ �
USA

KǀĞƌ�ƚŚĞ�ƉĂƐƚ�ƚŚƌĞĞ�ǇĞĂƌƐ�ƐƵďŐƌŽƵƉ�ϯϴ�ŽĨ�ƚŚĞ�tŽƌŬŝŶŐ�WĂƌƚǇ�ŽŶ��ǀĂůƵĂƟŽŶ��ŽͲŽƉĞƌĂƟŽŶ�;tW��Ϳ�ŚĂƐ�ďĞĞŶ�ĚĞĮŶŝŶŐ�Ă�ŶĞǁ͕�ŇĞǆ-
ible nuclear data format called Generalized Nuclear Data (GND) to replace the half-century-old Evaluated Nuclear Data Format 
;�E�&ϲͿ͘��ƚ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ƚŚƌĞĞ�ĐŽĚĞƐ�;&h�'�͕�'/�/�ĂŶĚ�DĞƌĐƵƌǇͿ�ŚĂǀĞ�ďĞĞŶ�ƵƉĚĂƚĞĚ�Žƌ�ĂĚĚĞĚ�ƚŽ�
ŚĂŶĚůĞ�'E��ĨŽƌŵĂƩĞĚ�ĚĂƚĂ͕�ĂůůŽǁŝŶŐ�ĨŽƌ�sĞƌŝĮĐĂƟŽŶ�ĂŶĚ�sĂůŝĚĂƟŽŶ�ŽĨ�'E��ĨŽƌŵĂƩĞĚ�ĚĂƚĂ͘
dŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĐŽĚĞ�&h�'��;&Žƌ�hƉĚĂƟŶŐ��ĂƚĂ�ĂŶĚ�'ĞŶĞƌĂƟŶŐ��ǀĂůƵĂƟŽŶƐͿ�ƐƵƉƉŽƌƚƐ�ƚƌĂŶƐůĂƟŽŶ�ŽĨ��E�&ϲ�
ĨŽƌŵĂƩĞĚ�ĚĂƚĂ�ƚŽ�ĂŶĚ�ĨƌŽŵ�'E�͘�/ƚ�ĂůƐŽ�ƉƌŽĐĞƐƐĞƐ�'E��ĚĂƚĂ�ĨŽƌ�ƵƐĞ�ŝŶ�DŽŶƚĞ��ĂƌůŽ�ĂŶĚ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ͕�ŝŶĐůƵĚŝŶŐ�
ƌĞĐŽŶƐƚƌƵĐƟŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĨƌŽŵ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘�&h�'��ĐĂŶ�ĂůƐŽ�ƚƌĂŶƐůĂƚĞ�ĚĂƚĂ�ĨƌŽŵ�'E��
into the ACE format, for use with the MCNP6 Monte Carlo transport code.
dŚĞ�'E��ĂĐĐĞƐƐ�ůŝďƌĂƌǇ�ĐĂůůĞĚ�'/�/�;ƚŚĞ�͚'ĞŶĞƌĂů�/ŶƚĞƌĂĐƟŽŶ��ĂƚĂ�/ŶƚĞƌĨĂĐĞ͛Ϳ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ƌĞĂĚ�ĂŶĚ�ƉĞƌĨŽƌŵ�DŽŶƚĞ�
�ĂƌůŽ�ƐĂŵƉůŝŶŐ�ĨƌŽŵ�'E�ͲĨŽƌŵĂƩĞĚ�ĚĂƚĂ͕�ĂŶĚ�ǁĂƐ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�>>E>͛ Ɛ�DŽŶƚĞ��ĂƌůŽ�ƉĂƌƟĐůĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�DĞƌĐƵƌǇ͘
/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ǁĞ�ƉƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ĐƌŝƟĐĂůŝƚǇ�ďĞŶĐŚŵĂƌŬ�ƐŝŵƵůĂƟŽŶƐ�ƌƵŶ�ǁŝƚŚ��E�&ͬ�Ͳs///͘ďĞƚĂ�ĐĂŶĚŝĚĂƚĞ�ĞǀĂůƵĂƟŽŶƐ͘�DŽƐƚ�
ĂƐƐĞŵďůŝĞƐ�ŚĂĚ�ƌĞŇĞĐƚŽƌƐ�ŵĂĚĞ�ŽĨ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�ƐƵĐŚ�ĂƐ��ů͕�Eŝ͕��Ƶ͕��Ŷ͕�t�ĂŶĚ�Wď͕�ǁŚĞƌĞ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĐĂŶ�ďĞ�
ŐĞŶĞƌĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�&h�'��ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ĐĂƉĂďŝůŝƚǇ͘�tĞ�ĐŽŵƉĂƌĞ�ŬͲĞīĞĐƟǀĞ�ǀĂůƵĞƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�
DĞƌĐƵƌǇͬ'/�/�ĐŽĚĞ�ĂŶĚ�ĚĂƚĂ�ŝŶ�ƚŚĞ�'E��ĨŽƌŵĂƚ�ƚŽ�ƚŚŽƐĞ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�D�EWϲ�ĂŶĚ�����ĮůĞƐ͘��tĞ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĞ�ŶĞǁ�ƉƌŽ-
ĐĞƐƐŝŶŐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ�'E�ͬ'/�/͕�ĂƐ�ǁĞůů�ĂƐ�ĞǆƉůŽƌŝŶŐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ĚĞƚĂŝůĞĚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽŶ�ĐƌŝƟĐĂůŝƚǇ�
ďĞŶĐŚŵĂƌŬ�ƐŝŵƵůĂƟŽŶƐ͘

WƌĞƉĂƌĞĚ�ďǇ�>>E>�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϳE�Ϯϳϯϰϰ͘
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R312 Use of integral experiments in support to the validation of JEFF-3.2 nuclear data 
evaluation 
>ĞĐůĂŝƌĞ�E͕͘��ŽĐŚĞƚ��͕͘�:ŝŶĂƉŚĂŶŚ��͕͘�,ĂĞĐŬ�t͘ 
/Z^EͬW^EͲ�yWͬ^E�͕�&ŽŶƚĞŶĂǇͲĂƵǆͲZŽƐĞƐ͕�&ƌĂŶĐĞ

&Žƌ�ŵĂŶǇ�ǇĞĂƌƐ�ŶŽǁ͕�ƚŚĞ�͞/ŶƐƟƚƵƚ�ĚĞ�ZĂĚŝŽƉƌŽƚĞĐƟŽŶ�Ğƚ�ĚĞ�^ƸƌĞƚĠ�EƵĐůĠĂŝƌĞ͟�;/Z^EͿ�ŚĂƐ�ĚĞǀĞůŽƉĞĚ�DKZ�d͕ �Ă�DŽŶƚĞͲ�ĂƌůŽ�
ĐĂůĐƵůĂƟŽŶ�ĐŽĚĞ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ͘�^ŝŶĐĞ� ŝƚƐ�ϱth� ƌĞůĞĂƐĞ͕�ƚŚĞ�DKZ�d�ĐŽĚĞ�ĞŵďĞĚƐ�ďŽƚŚ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�
ĐĂƉĂďŝůŝƟĞƐ͕�ĂůůŽǁŝŶŐ�ƚŚĞ�ƵƐĞ�ŽĨ�ǀĂƌŝŽƵƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͕�ĂŶĚ�ŵƵůƟŐƌŽƵƉ�ĐĂůĐƵůĂƟŽŶƐ�ĐĂƉĂďŝůŝƟĞƐ͕�ƵƐŝŶŐ�ŵĂĐƌŽƐĐŽƉŝĐ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ǀĂƌŝŽƵƐ�ŶĞƵƚƌŽŶŝĐ�ĐĞůů�ĐŽĚĞƐ͘�dŽ�ƐƵƉƉŽƌƚ�&ƌĞŶĐŚ�ĐƌŝƟĐĂůŝƚǇ�ƐĂĨĞƚǇ�ƉƌĂĐƟƟŽŶĞƌƐ͕�Ă�ůĂƌŐĞ�ǀĂůŝĚĂƟŽŶ�ĚĂƚĂďĂƐĞ�
ǁĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐĞůĞĐƟŽŶ�ŽĨ�ĐƌŝƟĐĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ĐŽǀĞƌŝŶŐ�ŵŽƐƚ�ŽƉĞƌĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĨƵĞů�ĐǇĐůĞ͘��ƵƌƌĞŶƚůǇ͕ �ƚŚĞ�ǀĂůŝĚĂ-
ƟŽŶ�ĚĂƚĂďĂƐĞ�ŽĨ�ƚŚĞ�ŵƵůƟͲŐƌŽƵƉ��WK>>KϮͲDKZ�d�ϱ�ĐĂůĐƵůĂƟŽŶ�ƌŽƵƚĞ͕�ǁŚŝĐŚ�ŝƐ�ƉĂƌƚ�ŽĨ��Z/^d�>�sϮ͘Ϭ�ƉĂĐŬĂŐĞ͕�ĐŽŶƐŝƐƚƐ�ŝŶ�ŵŽƌĞ�
ƚŚĂŶ�ϮϱϬϬ�ďĞŶĐŚŵĂƌŬƐ�ĂŶĚ�ƚŚĞ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�DKZ�d�ϱ�ǀĂůŝĚĂƟŽŶ�ƐƵŝƚĞ�ĐŽŵƉƌŝƐĞƐ�ĂďŽƵƚ�ϭϮϬϬ�ĞǆƉĞƌŝŵĞŶƚƐ͘�dŚŝƐ�ĂůůŽǁĞĚ�
ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�ĂŶĚ�ƉƌŽŵŽƟŶŐ�ŝŶƚĞƌĂĐƟŽŶƐ�ǁŝƚŚ�K����ŐƌŽƵƉƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�:�&&�ƉƌŽũĞĐƚ�ĂŶĚ�ǁŝƚŚ�ƌĞůĂƚĞĚ�
ŐƌŽƵƉƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ��ŽůůĂďŽƌĂƟǀĞ�ŝŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƚĞĚ�>ŝďƌĂƌǇ�KƌŐĂŶŝǌĂƟŽŶ�WŝůŽƚ�WƌŽũĞĐƚ�;�/�>KͿ͘�/Ŷ�ƚŚĂƚ�ĨƌĂŵĞ͕�ŶĞǁ�ĞǀĂůƵĂ-
ƟŽŶƐ�ŽĨ�ϮϯϱU capture, ϱϲFe, 16O, 1,�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĞƌĞ�ƚĞƐƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�DKZ�d�ϱ�ĐŽĚĞ�ŽŶ�Ă�ƐĞůĞĐƟŽŶ�ŽĨ�ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ǁŚŝĐŚ�
kĞī�ŝƐ�ƐĞŶƐŝƟǀĞ�ƚŽ�ƚŚĞƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ƚŚĞ�:�&&Ͳϯ͘Ϯ�ůŝďƌĂƌǇ͕ �ƉƌŽĐĞƐƐĞĚ�ǁŝƚŚ�ƚŚĞ�/Z^E�'�/��ƚŽŽů�;ƵƐŝŶŐ�E:KzͿ͕�ŝƐ�ƚĞƐƚĞĚ�ŝŶ�ƚŚĞ�DKZ�d�ϱ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�
ǀĂůŝĚĂƟŽŶ�ƐƵŝƚĞ�ŽŶ�Ă�ƐĞůĞĐƟŽŶ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ�ϮϬϬ�ďĞŶĐŚŵĂƌŬƐ�ƚĂŬĞŶ�ĨƌŽŵ�ƚŚĞ�ϭϮϬϬ�ĂǀĂŝůĂďůĞ͘�dŚĞ�ďĞŶĐŚŵĂƌŬƐ�ƐĞůĞĐƟŽŶ�ĂŝŵƐ�
Ăƚ� ĐŽǀĞƌŝŶŐ� ƚŚĞ�ǁŚŽůĞ� ŶĞƵƚƌŽŶ� ƐƉĞĐƚƌƵŵ� ĨƌŽŵ� ĨĂƐƚ� ĞŶĞƌŐŝĞƐ� ;ŵĞƚĂůůŝĐ� ƐǇƐƚĞŵƐͿ� ƚŽ� ƚŚĞƌŵĂů� ĞŶĞƌŐŝĞƐ� ;ƐŽůƵƟŽŶƐ͕� ůĂƫĐĞƐ� ĂŶĚ�
ƉŽǁĚĞƌƐͿ�ĂŶĚ�ƚŽ�ďĞ�ƐĞŶƐŝƟǀĞ�ƚŽ�ĚŝīĞƌĞŶƚ�ŵĂƚĞƌŝĂůƐ�ŽĨ�ŝŶƚĞƌĞƐƚ͘�dŚĞ�ƚƌĞŶĚŝŶŐ�ĂŶĂůǇƐŝƐ�ǁŝůů�ĂůƐŽ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ǀĂƌŝŽƵƐ�
ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�;ƌĞŇĞĐƚŽƌƐ͕�ĂďƐŽƌďŝŶŐ�ĐĂŶŝƐƚĞƌƐ͙Ϳ͘
dŚĞ�DKZ�d�ϱ͘�͘ϭ�ƌĞůĞĂƐĞ͕�ǁŚŝĐŚ�ĂůůŽǁƐ�ŬĞī�ƐĞŶƐŝƟǀŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ŝƐ�ƵƐĞĚ͘��ŽŵƉĂƌŝƐŽŶƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ďĞŶĐŚ-
mark kĞī�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ĨŽƌŵĞƌ�:�&&Ͳϯ͘ϭ͘ϭ�ůŝďƌĂƌǇ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ĮƌƐƚ�ƌĞƐƵůƚƐ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ĚŝīĞƌ-
ences against benchmark kĞī�ƌĞƐƵůƚƐ�ŚĂǀĞ�ďĞĞŶ�ƌĞĚƵĐĞĚ͕�ĂƐ�ĨŽƌ�ĞǆĂŵƉůĞ��/'�d�E�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�,�h�ƐǇƐƚĞŵƐ�ŝŶ�ĨĂƐƚ�ƐƉĞĐƚƌƵŵ͘�
,ŽǁĞǀĞƌ͕ �ƐŽŵĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ĂƌĞ�ƐƟůů�ŶĞĞĚĞĚ͘�^ƉĞĐŝĂů�ĂƩĞŶƟŽŶ�ǁŝůů�ďĞ�ƉĂŝĚ�ŽŶ�ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ǁŚŝĐŚ�ƚŚĞ�ƌĞƐƵůƚƐ�
have been deteriorated. 

S313 Birth-death model for description of transient processes in multiplying medium with 
MOX-Fuel 
<ŽƌďƵƚ�d͘ ͕�<Ƶǌ͛ŵŝŶ��͕͘�ZƵĚĂŬ��͘� 
dŚĞ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŽǁĞƌ�ĂŶĚ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�Ͳ�^ŽƐŶǇ͕ �EƵĐůĞĂƌ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�>Ăď͕�DŝŶƐŬ͕��ĞůĂƌƵƐ

�ĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐĞƐ�ŽĐĐƵƌƌŝŶŐ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�Ă�ŶĞƵƚƌŽŶ�ǁŝƚŚ�ƚŚĞ�ŵƵůƟƉůǇŝŶŐ�ŵĞĚŝƵŵ�ƵƐƵĂůůǇ�ŝŶǀŽůǀĞƐ�ĞƐƟŵĂ-
ƟŽŶ�ŽĨ�ŵĞĂŶ�ǀĂůƵĞƐ�ĂŶĚ�ĚŝƐƉĞƌƐŝŽŶƐ�ŽĨ�ƌĂŶĚŽŵ�ƋƵĂŶƟƟĞƐ�ǁŝƚŚŝŶ�Ă�ƐƚŽĐŚĂƐƟĐ�ƉƌŽĐĞƐƐ͘�/Ŷ�Ă�ŶƵŵďĞƌ�ŽĨ�ĐĂƐĞƐ͕�ďŝƌƚŚͲĚĞĂƚŚ�ŵŽĚĞů�
ďĂƐĞĚ�ŽŶ�ĨŽƌǁĂƌĚ�<ŽůŵŽŐŽƌŽǀ�ĞƋƵĂƟŽŶƐ�ĂůůŽǁƐ�ĂĐĐƵƌĂƚĞ�Žƌ�ĂƉƉƌŽǆŝŵĂƚĞ�ƐŽůƵƟŽŶ�ŽĨ�ƐƵĐŚ�ƉƌŽďůĞŵƐ�ŝŶ�ĂŶĂůǇƟĐĂů�ĨŽƌŵ͘��ƚ�ƚŚĞ�
ĐŽŶƟŶƵŽƵƐ�ƟŵĞ�ĂŶĂůǇƐŝƐ͕�ŵĞĂŶ�ŶƵŵďĞƌ�ŽĨ�ŶĞƵƚƌŽŶƐ�D;ƚͿ�ĂŶĚ�ƚŚĞ�ĐƌŝƟĐĂůŝƚǇ�ĐŽĞĸĐŝĞŶƚ�ɲ;ƚͿ�ĂƌĞ�ĚĞĮŶĞĚ�ďǇ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ŽĨ�ƚŚĞ�
ŝŶƐƚĂŶƚĂŶĞŽƵƐ�ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ĚĞĂƚŚ�ʄ;ƚͿ�ĂŶĚ�ďŝƌƚŚ�ʅ;ƚͿ�΀ϭ΁͘�dŚĞ�ƉƌŽƉŽƐĞĚ�ŵĞƚŚŽĚ�ŝƐ�ĂƉƉůŝĞĚ�ĨŽƌ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƵŶƐƚĞĂĚǇ�ƚƌĂŶƐŝĞŶƚ�
processes taking place in a thermal reactor at its power control during start-up or shutdown, as well as at accidental power 
ǀĂƌŝĂƟŽŶƐ�ĂƌŽƵŶĚ�ƚŚĞ�ŶŽŵŝŶĂů�ŽŶĞ�΀Ϯ΁͘
�ĂůĐƵůĂƟŽŶ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƌĞĂĐƟǀŝƚǇ�ʌ�ĨŽƌ�ƚŚĞ�ƐƵďĐƌŝƟĐĂů�ĂƐƐĞŵďůǇ�D�^hZ���ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ǁŽƌŬ͘��ǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨƌŽŵ�
ƚŚĞ�ƉĂƉĞƌ�΀ϯ΁�ǁĞƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ͘

ϭ͘�<ŽƌďƵƚ�d͘ E͕͘�ZƵĚĂŬ��͘�͕͘�zĂĐŚŶŝŬ�K͘/͘��ŝƌƚŚͲĚĞĂƚŚ�ŵŽĚĞů�ĂĚĂƉƚĂƟŽŶ�ĨŽƌ�ĚĞƐĐƌŝƉƟŽŶ�Žƚ�ƟŵĞ�ĞǀŽůƵƟŽŶ�ŽŶ�ƚŚĞ�ŶĞƵƚƌŽŶнƐƵďĐƌŝƟĐĂů�ŵƵůƟ-
ƉůǇŝŶŐ�ŵĞĚŝƵŵ�ƐǇƐƚĞŵ�ͬͬ�>y/s�/ŶƚĞƌŶĂƟŽŶĂů�ĐŽŶĨĞƌĞŶĐĞ�͞EƵĐůĞƵƐ�ϮϬϭϰ͕͟DŝŶƐŬ͕�:ƵůǇ�ϭͲϰ͕�ϮϬϭϰ͘��ŽŽŬ�ŽĨ�ĂďƐƚƌĂĐƚƐ͕�ʹ�W͘ �Ϯϱϲ͘�͖�Ϯ͘�d͘ �<ŽƌďƵƚ͕��͘�
<Ƶǌ͛ŵŝŶ͕��͘�ZƵĚĂŬ�dŚĞƌŵĂů�EƵĐůĞĂƌ�ZĞĂĐƚŽƌ�ĂƐ�ĂŶ�ĂŶĂůŽŐ�ŽĨ���^ͲƐǇƐƚĞŵ�ǁŝƚŚ�/ŶƚĞƌŶĂů�^ŽƵƌĐĞ�ŽĨ�EĞƵƚƌŽŶƐ�ͬ��ƵůůĞƟŶ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ�ĂĐĂĚĞŵǇ�
ŽĨ�^ĐŝĞŶĐĞ͘�WŚǇƐŝĐƐ�sŽů͘�ϳϵ͕�ζ�ϰ͕�ϮϬϭϱ�ƉƉ͘�ϰϲϭͲϰϲϵ͖͘�ϯ͘�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�E��ͬE^�ͬ�K�ͬ;ϮϬϬϱͿϮϯ͘�/^�E�ϵϮͲϲϰͲϬϭϬϴϲͲϲ͘��ĞŶĐŚŵĂƌŬ�ŽŶ��Žŵ-
ƉƵƚĞƌ�^ŝŵƵůĂƟŽŶ�ŽĨ�D�^hZ����ƌŝƟĐĂů�ĂŶĚ�^ƵďĐƌŝƟĐĂů��ǆƉĞƌŝŵĞŶƚƐ͘�Dh^�Ͳϰ��ĞŶĐŚŵĂƌŬ͘�&ŝŶĂů�ZĞƉŽƌƚ͘�E���ζ�ϰϰϯϵ͕�K����ϮϬϬϲ͕�Ɖ͘�Ϯϲϵ͘
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S314 Use the results of measurements on COBRA facility for testing of neutron data of main 
structural materials for fast reactors 
<ŽƐĐŚĞĞǀ�s͘ �ϭ͕�DĂŶƚƵƌŽǀ�'͘�ϭ͕�^ĞŵĞŶŽǀ�D͘�ϭ͕�dƐŝďƵůǇĂ��͘�ϭ͕�WƌŽŶǇĂĞǀ�s͘ �Ϯ 
ϭ�:ŽŝŶƚ�^ƚŽĐŬ��ŽŵƉĂŶǇ�͞^ƚĂƚĞ�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ�Ͳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ�
�ŶŐŝŶĞĞƌŝŶŐ�ŶĂŵĞĚ�ĂŌĞƌ��͘�/͘�>ĞǇƉƵŶƐŬǇ͕͟ �ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ĨƵĞů�ĐǇĐůĞ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ͖�Ϯ�
WƌŝǀĂƚĞ�/ŶƐƟƚƵƟŽŶ�͞�ƚŽŵƐƚĂŶĚĂƌƚ͟

^ĞǀĞƌĂů��ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�ƚŚĞ��K�Z��ĐƌŝƟĐĂů�ĨĂĐŝůŝƚǇ�Ăƚ�ƚŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�
KďŶŝŶƐŬ͕�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ�ĚƵƌŝŶŐ�ƚŚĞ�ϭϵϳϬƐ�ĂŶĚ�ϴϬƐ�ĨŽƌ�ƌĞƐĞĂƌĐŚŝŶŐ�ŽĨ�ŶĞƵƚƌŽŶ�ĂďƐŽƌƉƟŽŶ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ŵĂŝŶ�ƐƚƌƵĐƚƵƌĂů�
materials for fast reactors.
dŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�ƐƉĞĐŝĂů�ĐŽŶĚŝƟŽŶƐ�ƐŝŵƵůĂƟŶŐ�ĂŶ�ŝŶĮŶŝƚĞ�ŵƵůƟƉůŝĐĂƟŽŶ�ŵĞĚŝĂ�ǁŝƚŚ�ŬŝŶьΕϭ͘
dŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĮǀĞ��K�Z��ĞǆƉĞƌŝŵĞŶƚƐ�ǁĂƐ�ĚŽŶĞ�Ăƚ�ϮϬϬϮ�ŝŶ�ƚŚĞ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�/�^��W�ƉƌŽĐĞĚƵƌĞƐ�;,�/ͲϬϬϱ�ƐĞƌŝĞƐͿ͘
^ŝŶĐĞ�ƚŚĞŶ͕�ŶƵŵĞƌŽƵƐ�ĂƩĞŵƉƚƐ�ŚĂǀĞ�ďĞĞŶ�ƵŶĚĞƌƚĂŬĞŶ�ƚŽ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞƐĞ�ĞǀĂůƵĂƚĞĚ�ďĞŶĐŚŵĂƌŬƐ�ďǇ�ƵƐŝŶŐ�ĚŝĨ-
ĨĞƌĞŶƚ�ůŝďƌĂƌŝĞƐ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ƵƐĞ�ŽĨ�ĂŶǇ�ĚĂƚĂ�ƐĞƚƐ�ĨƌŽŵ�ŵŽĚĞƌŶ�ůŝďƌĂƌŝĞƐ�ĚŽĞƐ�ŶŽƚ�ĂůůŽǁ�ƚŽ�
ŽďƚĂŝŶ�ĂŐƌĞĞŵĞŶƚ�ďĞƚǁĞĞŶ�ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ďĞŶĐŚŵĂƌŬ�ĚĂƚĂ�ǁŝƚŚŝŶ�ƚŚĞ�ůŝŵŝƚƐ�ŽĨ�ƚŚĞŝƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�/ƚ�ǁĂƐ�ƐŚŽǁŶ�ŝŶ�ŵĂŶǇ�ƉĂƉĞƌƐ�
ƉƌĞƐĞŶƚĞĚ�Ăƚ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽŶĨĞƌĞŶĐĞƐ�ŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘
dŚŝƐ�ƉĂƉĞƌ�ƉƌĞƐĞŶƚƐ�ƌĞͲĞǀĂůƵĂƟŽŶƐ�ŽĨ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ŵĂŝŶůǇ�ŝŶ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͕�ĨŽƌ�ŝƐŽƚŽƉĞƐ�ŽĨ��ƌ͕ �&Ğ͕�Eŝ�
ĂŶĚ�DŶ�ŽďƚĂŝŶĞĚ�ďĂƐĞĚ�ŽŶ�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚ�ƌĞƐƵůƚƐ�ŽĨ�,�/ͲϬϬϱ�
ƐĞƌŝĞƐ͘�dŚĞ�ůĂƌŐĞƐƚ�ĐŚĂŶŐĞƐ�ŚĂǀĞ�ďĞĞŶ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ƌĞƐŽŶĂŶĐĞƐ�ĨŽƌ�ŽĚĚ�ŝƐŽƚŽƉĞƐ��ƌ�ĂŶĚ�&Ğ͘
dŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ŵŽĚŝĮĞĚ�ĮůĞƐ�ĨŽƌ�ďĂƐŝĐ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ��ƌ�ĮůĞ�ƐŚŽǁ�ĞŶĐŽƵƌĂŐŝŶŐ�ĂŐƌĞĞŵĞŶƚ�
ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�,�/ͲϬϬϱ�ƐĞƌŝĞƐ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ͘�
��ĨƵƌƚŚĞƌ�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ŵŽĚŝĮĞĚ�ĮůĞƐ�ǁĂƐ�ĚŽŶĞ�Ăƚ�ƚŚĞ�/�^��W�ďĞŶĐŚŵĂƌŬƐ�ŚĂǀŝŶŐ�ƉĞƌĐĞƉƟďůĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ƚŚĞ�ĞīĞĐƟǀĞ�ŵƵůƟ-
ƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌ�ƚŽ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞƐĞ�ŵĂƚĞƌŝĂůƐ͘

S315 Re-interpretation of the ERMINE-V experiment: validation of fission product integral 
cross section in the fast energy range 
ZŽƐ�W͘ ͕�>ĞĐŽŶƚĞ�W͘ ͕��ůĂŝƐĞ�W͘ � 
CEA Cadarache, department of reactor studies, Saint Paul les Durance, France

dŚĞ�ĐƵƌƌĞŶƚ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŝƐ�ŶŽƚ�ĂƐ�ŐŽŽĚ�ĂƐ�ŝŶ�ƚŚĞ�ƚŚĞƌŵĂů�ƌĂŶŐĞ͕�ƌĞƐƵůƟŶŐ�ŝŶ�ůĂƌŐĞƌ�
ƵŶĐĞƌƚĂŝŶƟĞƐ͘�dŚŝƐ�ƐŝƚƵĂƟŽŶ�ŵĂŬĞƐ�ŝƚ�ĚŝĸĐƵůƚ�ƚŽ�ŐĞƚ�ƚŚĞ�ĨƵůů�ďĞŶĞĮƚ�ĨƌŽŵ�ƌĞĐĞŶƚ�ĂĚǀĂŶĐĞƐ�ŝŶ�ŵŽĚĞůŝŶŐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶ͘��ĞƌŽ�ƉŽǁ-
Ğƌ�ĨĂĐŝůŝƟĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�&ƌĞŶĐŚ��WZ�D/E�Zs��ŚĂǀĞ�ĂůƌĞĂĚǇ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĐĂŶ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƐŝŐŶŝĮĐĂŶƚůǇ�ƌĞĚƵĐĞ�ƚŚŽƐĞ�
ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŚĂŶŬƐ�ƚŽ�ĚĞĚŝĐĂƚĞĚ�ĞǆƉĞƌŝŵĞŶƚƐ͘�,ŝƐƚŽƌŝĐĂůůǇ͕ �D/E�Zs��ŚĂƐ�ďĞĞŶ�ŵĂŝŶůǇ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƚŚĞƌŵĂů�ƐƉĞĐƚƌƵŵ�ƐƚƵĚŝĞƐ͘�
,ŽǁĞǀĞƌ͕ �ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶǀŽůǀŝŶŐ�ĨĂƐƚͲƚŚĞƌŵĂů�ĐŽƵƉůĞĚ�ĐŽƌĞƐ�ǁĞƌĞ�ĂůƐŽ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�D/E�Zs��ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ��ZD/E��ƉƌŽŐƌĂŵ͕�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ĨĂƐƚ�ƐƉĞĐƚƌĂ�ĨŽƌ�ƚŚĞ�ƚǁŽ�&ƌĞŶĐŚ�^&ZƐ͗�W,�E/y�ĂŶĚ�^hW�ZW,�E/y͘�^ŽŵĞ�ŽĨ�ƚŚŽƐĞ�ĞǆƉĞƌŝ-
ŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ƌĞǀŝƐŝƚĞĚ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �Ă�ĨƵůů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ��KE�Ͳϭ�ĂŶĚ��KE�Ͳϯ͕�ƚǁŽ�ĚŝīĞƌĞŶƚ�ĐŽƌĞƐ�ůŽĂĚĞĚ�ŝŶ�
ƚŚĞ��ZD/E��s�ĐĂŵƉĂŝŐŶ͕�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ͕�ǁŝƚŚ�ŵƵĐŚ�ĂƩĞŶƟŽŶ�ƉĂŝĚ�ƚŽ�ƉŽƐƐŝďůĞ�ƐŽƵƌĐĞƐ�ŽĨ�ĞƌƌŽƌƐ͘�/ƚ�ŝŶĐůƵĚĞƐ�ĚĞƚĂŝůĞĚ�ŐĞŽŵĞƚƌŝĐ�
ĚĞƐĐƌŝƉƟŽŶƐ͕�ĞŶĞƌŐǇ�ƉƌŽĮůĞƐ�ŽĨ�ƚŚĞ�ĚŝƌĞĐƚ�ĂŶĚ�ĂĚũŽŝŶƚ�ŇƵǆ�ĂŶĚ�ƐƉĞĐƚƌĂů�ŝŶĚŝĐĞƐ�ŽďƚĂŝŶĞĚ�ƚŚĂŶŬƐ�ƚŽ�DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�
ĐŽŵƉĂƌĞĚ�ƚŽ�Ă�ĨĂƐƚ�ƌĞĨĞƌĞŶĐĞ͘�̂ ĂŵƉůĞ�ŽƐĐŝůůĂƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽĨ�ƐĞƉĂƌĂƚĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ƐƵĐŚ�ĂƐ�ZŚͲϭϬϯ�Žƌ�dĐͲϵϵ͕�ǁŚŝĐŚ�ǁĞƌĞ�
ƉĂƌƚ�ŽĨ�ƚŚĞ��ZD/E��s�ƉƌŽŐƌĂŵ͕�ŚĂǀĞ�ďĞĞŶ�ƐŝŵƵůĂƚĞĚ�ƵƐŝŶŐ�ƌĞĐĞŶƚůǇͲĚĞǀĞůŽƉĞĚ�ŽƉƟŽŶƐ�ŝŶ�ƚŚĞ�dZ/WK>/Ͳϰ�ĐŽĚĞ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�
ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůƵĞƐ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƉĂƉĞƌ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƌĞƐƵůƚƐ͘�dŚĞ�ĮŶĚŝŶŐƐ�ŵŽƟǀĂƚĞ�ŝŶͲĚĞƉƚŚ�ƐƚƵĚŝĞƐ�ĨŽƌ�
ĚĞƐŝŐŶŝŶŐ�ŽƉƟŵŝǌĞĚ�ĐŽƵƉůĞĚͲĐŽƌĞ�ĐŽŶĚŝƟŽŶƐ�ŝŶ���W,zZ͕�Ă�ŶĞǁ��WZ�ǁŚŝĐŚ�ǁŝůů�ƌĞƉůĂĐĞ�D/E�Zs��ĂŶĚ�ǁŝůů�ƉƌŽǀŝĚĞ�ŝŶƚĞŐƌĂů�ĚĂƚĂ�
to meet the needs of Gen-III and Gen-IV reactors.
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S316 Comparison and validation of MCNP photon interaction data against computational 
examples and SINBAD benchmark experiments 
�ŽůůŝŶŐ��͘�ϭ͕�<ŽĚĞůŝ�/͘�Ϯ͕�WĂĐŬĞƌ�>t͘�ϭ 
ϭ��ƵůŚĂŵ��ĞŶƚƌĞ�ĨŽƌ�&ƵƐŝŽŶ��ŶĞƌŐǇ͕ ��ƵůŚĂŵ�^ĐŝĞŶĐĞ��ĞŶƚƌĞ͕��ďŝŶŐĚŽŶ͕�KǆŽŶ͕�h<͖�Ϯ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ��ŝǀŝƐŝŽŶ͕�
:ŽǌĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝũĂ

^ĞǀĞƌĂů�ƉŚŽƚŽŶ�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ƵƐĞ�ǁŝƚŚ�ƚŚĞ�D�EWͲy͕�D�EWͲϱ�ĂŶĚ�D�EWͲϲ�ĐŽĚĞ�ƉĂĐŬĂŐĞƐ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƉϬϰ͕�Ɖϴϰ͕�ƉϬϱƚ�
ĂŶĚ�ƉϭϮ�ĚĂƚĂ͘�dŚĞŝƌ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ǁĞƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ďŽƚŚ�ƵƐŝŶŐ�ĐŽŵƉƵƚĂƟŽŶĂů�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĨƵƐŝŽŶ�ƌĞůĞǀĂŶƚ�ďĞŶĐŚŵĂƌŬ�
ĐĂƐĞƐ͘��ŽƉƉůĞƌ�ďƌŽĂĚĞŶŝŶŐ�ƚƌĞĂƚŵĞŶƚ�ĂůƐŽ�ĚŝīĞƌƐ�ĂŵŽŶŐ�ƚŚĞ�D�EW�ĐŽĚĞ�ǀĞƌƐŝŽŶƐ͘��ŝīĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�ƉŚŽƚŽŶ�ŇƵǆ�ĐĂůĐƵůĂƚĞĚ�ƵƐ-
ing these libraries were evaluated for the following test cases:
Ͳ� ��ƐŝŵƉůĞ�ƐƉŚĞƌĞ�ŵŽĚĞů�ĐŽŵƉŽƐĞĚ�ŽĨ�ĚŝīĞƌĞŶƚ�ĞůĞŵĞŶƚƐ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ůŝďƌĂƌŝĞƐ�;ϭϬϬ�ŝŶ�ƚŽƚĂůͿ͘�dƌĞĂƚŵĞŶƚ�ŽĨ�ƚŚĞ��ŽƉƉůĞƌ�

ďƌŽĂĚĞŶŝŶŐ�ŝŶ�D�EWͲϱ͕�D�EWͲϲ�ĂŶĚ�D�EWy�ĐŽĚĞƐ�ǁĂƐ�ĂůƐŽ�ĐŽŵƉĂƌĞĚ͖
Ͳ� ��ĐŽŵƉƵƚĂƟŽŶĂů���DK�ďĞŶĐŚŵĂƌŬ�ƐĞĐƚŽƌ�ŵŽĚĞů͕�ƵƐĞĚ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ŝŶ�ƉŚŽƚŽŶ�ŇƵǆ�ĂŶĚ�ŚĞĂƟŶŐ͖
Ͳ� WŚŽƚŽŶ�>ĞĂŬĂŐĞ�^ƉĞĐƚƌĂ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�Z&E�ͲsE//d&͕ �^ŶĞǌŚŝŶƐŬ͕�ƵƐŝŶŐ�ϭϰͲDĞs��Ͳd�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�

ƉůĂĐĞĚ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĞ�ŽĨ�ƐƉŚĞƌŝĐĂů�ƐĂŵƉůĞƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ŵĂƚĞƌŝĂůƐ͘�/Ŷ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚŝƐ�ĂĐƟǀŝƚǇ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ĐĂůĐƵůĂƚĞĚ�
ƉŚŽƚŽŶ�ŇƵǆ�ĨƌŽŵ�ƚŚĞ�ǁĂƚĞƌ�ĂŶĚ�ŝƌŽŶ�ƐƉŚĞƌĞƐ�ŽĨ�ŝŶŶĞƌ�ĚŝĂŵĞƚĞƌ�ŽĨ�ϭϬ�Đŵ�ĂŶĚ�ŽƵƚĞƌ�ĚŝĂŵĞƚĞƌ�ŽĨ�ϮϬ�Đŵ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ͘

�ŝīĞƌĞŶĐĞƐ�ŽďƐĞƌǀĞĚ�ĂŵŽŶŐ�ƚŚĞ�ĂďŽǀĞ�ƉŚŽƚŽŶ�ůŝďƌĂƌŝĞƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ƚŚĞ�ƉĂƉĞƌ͘
dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĂƌƚͲĨƵŶĚĞĚ�ďǇ�ƚŚĞ�Z�h<��ŶĞƌŐǇ�WƌŽŐƌĂŵŵĞ�΀ŐƌĂŶƚ�ŶƵŵďĞƌ��WͬϭϱϬϭϬϰϱ΁�ĂŶĚ�ƚŚĞ��ƵƌŽƉĞĂŶ�hŶŝŽŶ Ɛ͛�,ŽƌŝǌŽŶ�
ϮϬϮϬ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ŝŶŶŽǀĂƟŽŶ�ƉƌŽŐƌĂŵŵĞ͘�dŚĞ�ǀŝĞǁƐ�ĂŶĚ�ŽƉŝŶŝŽŶƐ�ĞǆƉƌĞƐƐĞĚ�ŚĞƌĞŝŶ�ĚŽ�ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�ƌĞŇĞĐƚ�ƚŚŽƐĞ�ŽĨ�ƚŚĞ�
European Commission.

I317 Validation of dosimetry data using historic and recent measurements on the flattop 
critical assembly 
tŚŝƚĞ�D�͘�ϭ͕�&ĂǀŽƌŝƚĞ�:�͘�ϭ͕�EĞƵĚĞĐŬĞƌ��͘�ϭ͕��ƌĞĚĞǁĞŐ�d�͘�Ϯ͕�:ĂĐŬŵĂŶ�<Z͘�Ϯ͕�KůĚŚĂŵ�t:͘�Ϯ͕�^ĐŚĂŬĞ��Z͘�Ϯ͕�
,ĂŶƐŽŶ�^<͘�Ϯ͕��ŽƵŶĚƐ�:�͘�ϯ͕�'ŽĚĂ�:D͘�ϯ͕�,ĂǇĞƐ��<͘�ϯ͕�^ĂŶĐŚĞǌ�Z'͘�ϯ 
ϭ��ŽŵƉƵƚĂƟŽŶĂů�WŚǇƐŝĐƐ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�͖�Ϯ�EƵĐůĞĂƌ�ĂŶĚ�ZĂĚŝŽĐŚĞŵŝƐƚƌǇ͕ �>ŽƐ�
�ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�͖�ϯ��ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�dĞĐŚŶŽůŽŐǇ͕ �>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �
Los Alamos, USA

&ŝƌƐƚ�ĂƐƐĞŵďůĞĚ�ŝŶ�DĂƌĐŚ�ϭϵϱϴ͕�ƚŚĞ�&ůĂƩŽƉ�ĐƌŝƟĐĂů�ĂƐƐĞŵďůǇ�ƌĞŵĂŝŶƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂŝŶƐƚĂǇƐ�ŽĨ�ĐƌŝƟĐĂů�ĂƐƐĞŵďůǇ�ĞǆƉĞƌŝŵĞŶƚƐ�
ƚŽĚĂǇ͘��Ɛ�ƐƵĐŚ͕�ŝƚ�ŝƐ�ůŝŬĞůǇ�ƚŚĞ�ůŽŶŐĞƐƚ�ƌƵŶŶŝŶŐ�ƐƵŝƚĞ�ŽĨ�ĐƌŝƟĐĂů�ĞǆƉĞƌŝŵĞŶƚƐ�ĞǀĞƌ�ĮĞůĚĞĚ�ŽŶ�ƚŚĞ�ƐĂŵĞ�ŵĂĐŚŝŶĞ͘���ŶĞĂƌůǇ�ŝŶĮŶŝƚĞůǇ�
ƚŚŝĐŬ͕�ƐƉŚĞƌŝĐĂů�ŶĂƚƵƌĂů�ƵƌĂŶŝƵŵ�ƌĞŇĞĐƚŽƌ�ƐƵƌƌŽƵŶĚƐ�Ă�ĐĞŶƚƌĂů�ĐĂǀŝƚǇ�ǁŚĞƌĞ�ǀĂƌŝŽƵƐ�ĮƐƐŝůĞ�ĐŽƌĞƐ�ĐĂŶ�ďĞ�ƉůĂĐĞĚ͘�&ůĂƩŽƉͲϮϱ�;Žƌ�ũƵƐƚ�
&ůĂƩŽƉͿ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ǁĞůůͲŬŶŽǁŶ�ĐŽŶĮŐƵƌĂƟŽŶ�ƵƐŝŶŐ�Ă�ŚŝŐŚůǇ�ĞŶƌŝĐŚĞĚ�ƵƌĂŶŝƵŵͲϮϯϱ�ĐŽƌĞ͖�&ůĂƩŽƉͲWƵ�ĂŶĚ�&ůĂƩŽƉͲϮϯ�ƵƐĞ�ƉůƵƚŽ-
ŶŝƵŵ�;ϲй�WƵͲϮϰϬͿ�ĂŶĚ�ƵƌĂŶŝƵŵͲϮϯϯ�ĐŽƌĞƐ͘�dŚƌĞĞ�ůĂƌŐĞ�ĐŽŶƚƌŽů�ƌŽĚƐ�ĂŶĚ�ŵƵůƟƉůĞ�ŵĂƐƐ�ĂĚũƵƐƚŵĞŶƚ�ďƵƩŽŶƐ�ĂůůŽǁ�ĨŽƌ�ƐƵďƐƚĂŶƟĂů�
ǀĂƌŝĂƟŽŶ�ŝŶ�ƌĞĂĐƟǀŝƚǇ�ĐŽŶƚƌŽů͘���ŐůŽƌǇ�ŚŽůĞ�ƚƌĂǀĞƌƐŝŶŐ�ŽŶĞ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ƌĞŇĞĐƚŽƌ�ĂŶĚ�ƚŚĞ�ĨƵůů�ǁŝĚƚŚ�ŽĨ�ĞĂĐŚ�ĐŽƌĞ�ĞŶĂďůĞƐ�ĂĐĐĞƐƐ�ƚŽ�
ŵĂŶǇ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ͘�KŶĞ�ŽĨ�ŝƚƐ�ƉƌŝŵĂƌǇ�ƌŽůĞƐ�ŽĨ�ƚŚŝƐ�ĂƐƐĞŵďůǇ�ŚĂƐ�ďĞĞŶ�ƚŽ�ƉƌŽǀŝĚĞ�ƐƚĂŶĚĂƌĚ�ŶĞƵƚƌŽŶ�ĮĞůĚƐ�ĨŽƌ�ĂĐƟǀĂƟŽŶ�ŝƌ-
ƌĂĚŝĂƟŽŶƐ͘�dŚĞ�ĮƌƐƚ�ŝƌƌĂĚŝĂƟŽŶ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�&ůĂƩŽƉ͕�ƐŝŵŝůĂƌ�ƚŽ�ŵĂŶǇ�ƌĞĐĞŶƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ǁĂƐ�Ă�ƐĞƚ�ŽĨ�ĂĐƟŶŝĚĞ�ŝƌƌĂĚŝĂƟŽŶƐ�
ƚŽ�ƐƚƵĚǇ�ĐƵŵƵůĂƟǀĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ͘��ĐƟǀĂƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƐƚĂŶĚĂƌĚ�ĚŽƐŝŵĞƚƌǇ�ƌĞĂĐƟŽŶƐ�ŚĂǀĞ�ĂůƐŽ�ďĞĞŶ�ƚĂŬĞŶ�Ăƚ�
ŵĂŶǇ�ƟŵĞƐ�ŽǀĞƌ�ƚŚĞ�ǇĞĂƌƐ͘�dŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ŝŶŇƵĞŶĐĞĚ�ĚĞĐĂĚĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͕�ƉĂƌƟĐƵůĂƌůǇ�ƚŚĞ��E�&ͬ��
ůŝďƌĂƌŝĞƐ͕�ĂŶĚ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ� ĨŽƌ�ǀĂůŝĚĂƟŽŶ�ŽĨ͕ �ĂŵŽŶŐ�ŽƚŚĞƌƐ͕� ƚŚĞ� /Z�&&� ŝŶƚĞƌŶĂƟŽŶĂů�ĚŽƐŝŵĞƚƌǇ� ůŝďƌĂƌŝĞƐ͘� /Ŷ� ƚŚŝƐ� ƐƚƵĚǇ�ǁĞ�
ĞǆƉůŽƌĞ�ƚŚĞ�ƌŝĐŚ�ŚŝƐƚŽƌǇ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ŵŽĚĞůŝŶŐ�ŽĨ�ƚŚŝƐ�ĂƐƐĞŵďůǇ�ƚŽ�ƐĞĞ�ǁŚĂƚ�ŶĞǁ�ůĞƐƐŽŶƐ�ǁĞ�ĐĂŶ�ůĞĂƌŶ�ĨƌŽŵ�ƚŚŝƐ�
ƵŶŝƋƵĞ�ƌĞƐŽƵƌĐĞ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ǁĞ�ĞǆĂŵŝŶĞ�ƚŚĞ�ĐŽŶƐŝƐƚĞŶĐǇ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚ�ƌĞƐƵůƚƐ�ŽǀĞƌ�ƚŚĞ�ǇĞĂƌƐ�ĂŶĚ�ĂƐƉĞĐƚƐ�ŽĨ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶ-
ƟĞƐ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ŵŽĚĞůŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞƐĞ�ĐŽŵƉĂƌŝƐŽŶƐ͘
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R318 Combined use of K-effective and beta-effective measurements for nuclear data 
validation and improvement
Kodeli IA. 
:ŽǎĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ

EƵĐůĞĂƌ�ĚĂƚĂ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ŵĞƚŚŽĚŽůŽŐǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĮƌƐƚ�ŽƌĚĞƌ�ƉĞƌƚƵƌďĂƟŽŶ�ƚŚĞŽƌǇ͕ �ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ďĞŶĐŚ-
ŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĂůǇƐŝƐ͕�ƉůĂǇ�ĂŶ�ĞƐƐĞŶƟĂů�ƌŽůĞ�ŝŶ�ĂƐƐƵƌŝŶŐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ĐŽŵƉƵƚĂƟŽŶƐ�ĂŶĚ�
ƉƌŽǀŝĚĞ�ĂŶ�ŝŶƐŝŐŚƚ�ŝŶ�ƚŚĞ�ƉŚǇƐŝĐĂů�ƉŚĞŶŽŵĞŶĂ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ͘��ƌŝƟĐĂů�ďĞŶĐŚŵĂƌŬƐ�ŚĂǀĞ�ďĞĞŶ�ƚƌĂĚŝƟŽŶĂůůǇ�
ƵƐĞĚ�ƚŽ�ǀĂůŝĚĂƚĞ�ĂŶĚ�ŝŵƉƌŽǀĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�,ŽǁĞǀĞƌ͕ �ŬĞī�ŝƐ�ŽŶůǇ�ŽŶĞ�ŽĨ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ƌĞĂĐƚŽƌ�ƐĂĨĞƚǇ�ĨĂĐƚŽƌƐ�ƌĞƋƵŝƌŝŶŐ�ĂĐĐƵƌĂƚĞ�
ŶƵĐůĞĂƌ�ĚĂƚĂ͘�KƚŚĞƌ�ƌĞĂĐƚŽƌ�ƋƵĂŶƟƟĞƐ�ĐĂŶ�ůŝŬĞǁŝƐĞ�ƉƌŽǀŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ƐƵĐŚ�ĂƐ�
ƌĞĂĐƟŽŶ�ƌĂƚĞ�ĂŶĚ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�Žƌ�ŬŝŶĞƟĐ�ƉĂƌĂŵĞƚĞƌƐ�;ĞīĞĐƟǀĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�Ͳ�ďĞƚĂͲĞīͿ͘�/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ�ƚŚĞ�
ƉŽƚĞŶƟĂů�ŽĨ�ƵƐŝŶŐ�ďĞƚĂͲĞī�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽƌ�ŝŵƉƌŽǀŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ƐĞǀĞƌĂů�ĞǆĂŵƉůĞƐ�ŽĨ�ĨĂƐƚ�ƌĞĂĐ-
ƚŽƌƐ�;ƐƵĐŚ�ĂƐ�&>�ddKWͲWƵ͕��ŝŐ�ƚĞŶ͕�^E��<ͲϳĂ�Θ�Ͳϳď͕�ĞƚĐ͘Ϳ�ĂŶĚ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵƐ�;��^Ϳ͘�dŚĞ�ƐƚƵĚǇ�ŵĂŬĞƐ�ƵƐĞ�ŽĨ�ŬͲĞī�
ĂŶĚ�ďĞƚĂͲĞī�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĐŽŵƉƵƚĂƟŽŶƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�^h^�ϯ��ĐŽĚĞ͘�dŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ�ŽĨ�
ďĞƚĂͲĞī�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ďĂƐŝĐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ĚĞƌŝǀŝŶŐ�ƚŚĞ��ƌĞƚƐĐŚĞƌ Ɛ͛�ŬͲƌĂƟŽ�ĨŽƌŵƵůĂ�ĂƐ�ŝŶŝƟĂůůǇ�ƉƌŽƉŽƐĞĚ�
ŝŶ�ϮϬϭϬ�ŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�hŶĐĞƌƚĂŝŶƚǇ��ŶĂůǇƐŝƐ�ŝŶ�DŽĚĞůŝŶŐ�;h�DͿ�ƉƌŽũĞĐƚ�ŽĨ�ƚŚĞ�K���ͬEƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͘�^ĞŶƐŝƟǀŝƟĞƐ�ŽĨ�
ŬͲĞī�ĂŶĚ�ďĞƚĂͲĞī�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ŝŶ�ǀŝĞǁ�ŽĨ�ĞǆƉůŽŝƟŶŐ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ĂŵŽŶŐ�ƚŚĞŵ�ĨŽƌ�Ă�ƉŚǇƐŝĐĂůůǇ�
ŵŽƌĞ�ĐŽŵƉůĞƚĞ͕�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂŶĚ�ĐŽŶƐŝƐƚĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǀĂůŝĚĂƟŽŶ�ĂŶĚ�ŝŵƉƌŽǀĞŵĞŶƚ�ƉƌŽĐĞĚƵƌĞ͘�
�Ŷ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞƐĞ�ƐƚƵĚŝĞƐ�ŝƐ�ƚŚĂƚ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ŚŝŐŚ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ĚŝīĞƌĞŶƚ�ƐŚĂƉĞƐ�ŽĨ�ƐĞŶƐŝƟǀŝƚǇ�ƉƌŽĮůĞƐ�ƐŽŵĞ�
ďĞƚĂͲĞī�ĞǆƉĞƌŝŵĞŶƚƐ�ĐĂŶ�ƉƌŽǀŝĚĞ�Ă�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ŝŶĨŽƌŵĂƟŽŶ�ƚŽ�ĐƌŝƟĐĂů�ĞǆƉĞƌŝŵĞŶƚƐ͘�dŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĐĂŶ�ƚŚƵƐ�ďĞ�ƵƐĞĚ�
ƚŽ�ǀĂůŝĚĂƚĞ�ŽƚŚĞƌ�ƋƵĂŶƟƟĞƐ�ƚŚĂŶ�ĚĞůĂǇĞĚ�ŶƵͲďĂƌ�ĂůƌĞĂĚǇ�ĚŽŶĞ�ŝŶ�ƚŚĞ�ƉĂƐƚ͘�/ŶĞůĂƐƟĐ�ĂŶĚ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�Ϯϯϴh�
ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�ŝŶƚĞƌĞƐƟŶŐ�ĞǆĂŵƉůĞƐ�ǁŚĞƌĞ�ďĞƚĂͲĞī�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĐŽƵůĚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ŝŵƉƌŽǀĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͘�
&ƵƌƚŚĞƌŵŽƌĞ͕� ƚŚĞ�ĂďŽǀĞ�ŵĞƚŚŽĚ�ĂůůŽǁƐ�ĞƐƟŵĂƟŶŐ� ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ� ŝŶ� ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ďĞƚĂͲĞī͕�ǁŚŝĐŚ�ǁŝůů�ďĞ�ƉĂƌƟĐƵůĂƌůǇ� ŝŵ-
ƉŽƌƚĂŶƚ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ�ƌĞĂĐƚŽƌ�ƐǇƐƚĞŵƐ�ƚŚĂƚ�ĂƌĞ�ůŝŬĞůǇ�ƚŽ�ƵƐĞ�ǁŝĚĞƌ�ƌĂŶŐĞ�ŽĨ�ĂĐƟŶŝĚĞ�ŝƐŽƚŽƉĞƐ�ǁŝƚŚ�ůŽǁĞƌ�ǀĂůƵĞƐ�ŽĨ�ďĞƚĂͲĞī�;WƵ�
isotopes), making the reactor control of MOX fueled cores more challenging. 
dŚĞ�ĂďŽǀĞ�ƚǁŽ�ĐŽŶĐůƵƐŝŽŶƐ�ĂƌĞ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ĂĐƟǀŝƚǇ�ǁŝƚŚŝŶ�ƚŚĞ��,�E���ƉƌŽũĞĐƚ�ĂŶĚ�ƚŚĞ�DzZZ,��
ƌĞĂĐƚŽƌ�ƐƚƵĚŝĞƐ͘� /Ŷ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚŝƐ�ĂĐƟǀŝƚǇ͕ �ƚŚĞ�^h^�ϯ��ĐŽĚĞ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ďĞƚĂͲ
ĞīĞĐƟǀĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ďĂƐŝĐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĨĂƐƚ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�DzZZ,����^�ƉƌŽũĞĐƚ͘�dŚĞ�ĂĐĐƵƌĂĐǇ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�ŬͲĞī�ĂŶĚ�ďĞƚĂͲĞī�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ƉƌŽǀŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ƵƐĞĨƵů�ĨŽƌ�ŝŵƉƌŽǀŝŶŐ�ŵŽĚĞƌŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘

R319 Comparative study of nuclear data libraries on Monte Carlo modelling of MYRRHA 
mockup critical cores in the VENUS-F reactor 
<ƌĂƐĂ��͘�ϭ͕�<ŽĐŚĞƚŬŽǀ��͘�ϭ͕��ĂĞƚĞŶ�W͘ �ϭ͕�sŝƫŐůŝŽ�'͘�ϭ͕�tĂŐĞŵĂŶƐ�:͘�ϭ͕��ĞĐĂƌĞƐ�s͘ �Ϯ 
ϭ��ĚǀĂŶĐĞĚ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ�/ŶƐƟƚƵƚĞ͕��ĞůŐŝĂŶ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�^�<Ͳ��E͕�DŽů͕��ĞůŐŝƵŵ͖�Ϯ�EƵĐůĞĂƌ�
&ŝƐƐŝŽŶ��ŝǀŝƐŝŽŶ͕��/�D�d͕ �DĂĚƌŝĚ͕�^ƉĂŝŶ

s�Eh^Ͳ&�ŝƐ�Ă�ĨĂƐƚ͕�ǌĞƌŽͲƉŽǁĞƌ�ƌĞĂĐƚŽƌ�ĂƐƐĞŵďůĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�'h/E�s�Z��ƉƌŽŐƌĂŵ�ŝŶ�ϮϬϬϵ�ĂŶĚ�ůŽĂĚĞĚ�ǁŝƚŚ�ϯϬй�ǁƚ͘�ŵĞƚĂůůŝĐ�
ƵƌĂŶŝƵŵ�ĂƐ�ĨƵĞů�ĂŶĚ�ƐŽůŝĚ�ůĞĂĚ�ĂƐ�ƌĞŇĞĐƚŽƌ�ĂŶĚ�ĐŽŽůĂŶƚ�ƐŝŵƵůĂƚŽƌ͘ �tŝƚŚŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚůǇ�ŽŶŐŽŝŶŐ�&Z�z��ƉƌŽũĞĐƚ�ƚŚĞ�ƌĞĂĐƚŽƌ�ǁĂƐ�
ĐŽƵƉůĞĚ�ƚŽ�ĂŶ�ĂĐĐĞůĞƌĂƚŽƌ�ǁŝƚŚ�Ă�ŶĞƵƚƌŽŶ�ƉƌŽĚƵĐŝŶŐ�ƚĂƌŐĞƚ͕�ŵĂŬŝŶŐ�ƵƉ�ĂŶ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵ�;��^Ϳ͘�dŚĞ�ŵĂŝŶ�Ăŝŵ�ŝƐ�ƚŽ�
ǀĂůŝĚĂƚĞ�ƚŚĞ�ŽƉƟŵĂů�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ŽŶůŝŶĞ�ƌĞĂĐƟǀŝƚǇ�ŵŽŶŝƚŽƌŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ�DzZZ,�͕�ǁŚŝĐŚ�ǁŝůů�ďĞ�ĂŶ���^�ĚĞŵŽŶƐƚƌĂƚŽƌ�
ǁŝƚŚ�ƚŚĞ�ŽƉƟŽŶ�ƚŽ�ďĞ�ĂůƐŽ�ŽƉĞƌĂƚĞĚ�ŝŶ�Ă�ĐƌŝƟĐĂů�ŵŽĚĞ͘
�ƵƌŝŶŐ�ϮϬϭϱ�ƐĞǀĞƌĂů�ŶĞǁ�ĐƌŝƟĐĂů�ĐŽƌĞƐ�ƌĞƉƌĞƐĞŶƚĂƟǀĞ�ĨŽƌ�Ă�DzZZ,��ĐƌŝƟĐĂů�ĐŽƌĞ�ǁĞƌĞ�ůŽĂĚĞĚ͘��Ɛ�DzZZ,��ǁŝůů�ƵƐĞ�DKy�ĨƵĞů͕�
ŽǆǇŐĞŶ�ŶĞĞĚĞĚ�ƚŽ�ďĞ�ĂĚĚĞĚ�ŝŶƚŽ�ƚŚĞ�s�Eh^Ͳ&�ĐŽƌĞ͕�ǁŚŝĐŚ�ǁĂƐ�ĚŽŶĞ�ďǇ�ŝŶƚƌŽĚƵĐŝŶŐ��ů2O3 into the fuel assemblies. First, a simple 
ĐŽƌĞ�ǁŝƚŚŽƵƚ�ĂŶǇ�ƉĞƌƚƵƌďĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĂĐƟǀĞ�ǌŽŶĞ�ǁĂƐ�ůŽĂĚĞĚ�ĂŶĚ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ͘��Ɛ�DzZZ,��ǁŝůů�ďĞ�Ă�ƌĂƚŚĞƌ�ĐŽŵƉůĞǆ�ƐǇƐƚĞŵ�
ƵƐŝŶŐ�Ă�ŶƵŵďĞƌ�ŽĨ�ŝŶͲƉŝůĞ�ƐĞĐƟŽŶƐ�ĂŶĚ�ŚĞƚĞƌŽŐĞŶĞŽƵƐ�ĞůĞŵĞŶƚƐ�ŝŶƐŝĚĞ�ĂŶĚ�ĂƌŽƵŶĚ�ƚŚĞ�ĂĐƟǀĞ�ǌŽŶĞ͕�ƚŚĞ�s�Eh^Ͳ&�ĐŽƌĞ�ǁĂƐ�ƐƚĞƉ�
ďǇ�ƐƚĞƉ�ŵŽĚŝĮĞĚ�ďǇ�ůŽĂĚŝŶŐ�ŶĞǁ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ƉĞƌƚƵƌďĂƟŽŶƐ�ƐŝŵƵůĂƟŶŐ�ƌĞŇĞĐƚŽƌ�ĂŶĚ�ŝŶͲƉŝůĞ�ƐĞĐƟŽŶƐ�ŽĨ�DzZZ,�͘
DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�D�EWϱͲϭ͘ϲϬ�ĐŽĚĞ�ǁŝƚŚ�:�&&Ͳϯ͘ϭ͘Ϯ͕�:�&&Ͳϯ͘Ϯ͕�:�E�>Ͳϰ͘Ϭ͕�ĂŶĚ��E�&Ͳ�Ͳs//͘ϭ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�
ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚƐ͘��ŝƐĐƌĞƉĂŶĐŝĞƐ�ďĞƚǁĞĞŶ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ŐůŽďĂů�ƉĂƌĂŵĞƚĞƌƐ�;kĞī, ௨ĞīͿ�ĂŶĚ�ůŽĐĂů�ƉĂƌĂŵĞƚĞƌƐ�;ĮƐ-
ƐŝŽŶ�ƌĂƚĞ�ƐƉĂƟĂů�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĐŽŽůĂŶƚ�ǀŽŝĚ�ĞīĞĐƚƐͿ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�Ă�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ƵƐĞĚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ŝŵƉĂĐƚ�ŽĨ�
S(௧,௨Ϳ�ĚĂƚĂ�ĨŽƌ�ƚŚĞƌŵĂů�ƐĐĂƩĞƌŝŶŐ�;ƚŚĞ�'ĞŶĞƌĂů��ƚŽŵŝĐƐ�ŵŽĚĞů�ƌĞͲĞǀĂůƵĂƚĞĚ�ŝŶ��E�&ͬ�Ͳs//�ĂŶĚ�ƚŚĞ�/<��ŵŽĚĞů�ŝŶ�:�&&�ϯ͘ϮͿ�ŝŶ�Ă�ĨĂƐƚ�
ƌĞĂĐƚŽƌ�ǁŝƚŚ�ƚŚĞƌŵĂů�ŝƐůĂŶĚƐ�ǁŝůů�ďĞ�ƐŚŽǁŶ͘�WŽŝŶƚͲŬŝŶĞƟĐƐ�ƉĂƌĂŵĞƚĞƌƐ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�Ă�ƉƌŽŵƉƚ�ŵĞƚŚŽĚ�;dKdEh�ĐĂƌĚͿ�ǁŝůů�ďĞ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�Ă�ŶĞǁůǇ�ŝŶƚƌŽĚƵĐĞĚ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶ�ŽƉƟŽŶƐ�;<KWd^�ĐĂƌĚͿ�ŝŶ�D�EW͘



227

ND 2016 - PROGRAMME & ABSTRACT BOOK 

R320 Reliability assessment of MVP-BURN code and JENDL-4.0 library related to the nuclear 
transmutation of light platinum-group elements 
dĞƌĂƐŚŝŵĂ��͘�ϭ͕Ϯ͕�EŝůƐƐŽŶ�D͘�Ϯ͕�KǌĂǁĂ�D͘�ϭ͕��ŚŝďĂ�^͘�ϭ 
ϭ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕�/ƌǀŝŶĞ͕���͕�h^�

dŚĞ��ƉƌĠƐ�KZ/�Ed�ƌĞƐĞĂƌĐŚ�ƉƌŽŐƌĂŵ͕�ǁŚŝĐŚ�ŝƐ�Ă�ŶĞǁ�ĐŽŶĐĞƉƚ�ŽĨ�ĂĚǀĂŶĐĞĚ�ŶƵĐůĞĂƌ�ĨƵĞů�ĐǇĐůĞ͕�ǁĂƐ�ŝŶŝƟĂƚĞĚ�ŝŶ�&zϮϬϭϭ�ĂŝŵŝŶŐ�Ăƚ�
ĐƌĞĂƟŶŐ�ƐƚĂďůĞ͕�ŚŝŐŚůǇͲǀĂůƵĂďůĞ�ĞůĞŵĞŶƚƐ�ďǇ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ĨƌŽŵ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�ĨƵĞůƐ�΀ϭ͕Ϯ΁͘��
/Ŷ�ŽƌĚĞƌ�ƚŽ�ƐŝŵƵůĂƚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ƐƵĐŚ�ĞůĞŵĞŶƚƐ�ďǇ�;Ŷ͕�ɶͿ�ƌĞĂĐƟŽŶ�ƐƵĐĐĞĞĚĞĚ�ďǇ�ɴ-�ĚĞĐĂǇ�ŝŶ�ƌĞĂĐƚŽƌƐ͕�Ă�ĐŽŶƟŶƵŽƵƐͲĞŶĞƌŐǇ�DŽŶƚĞ�
�ĂƌůŽ�ďƵƌŶƵƉ�ĐŽĚĞ�DsWͲ�hZE�΀ϯ΁�ǁĂƐ�ĞŵƉůŽǇĞĚ͘��dŚĞŶ͕�ƚŽ�ĐŽŶĮƌŵ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�DsWͲ�hZE�ĐŽĚĞ�ĂŶĚ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ůŝďƌĂƌǇ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƚĂƐŬƐ͘��/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ďŽƚŚ�ďƵƌŶƵƉ�ĐĂůĐƵůĂƟŽŶ�ďǇ�DsWͲ�hZE�ĐŽĚĞ�ĂŶĚ�ŶĞƵƚƌŽŶ�ĂĐƟǀĂƟŽŶ�
ĂŶĂůǇƐŝƐ�ŝŶ�dZ/'�®�DĂƌŬ�/�ƌĞĂĐƚŽƌ�Ăƚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕�/ƌǀŝŶĞ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ŽŶ�ƚƌĂŶƐŵƵ-
ƚĂƟŽŶ�ŽĨ�ůŝŐŚƚ�ƉůĂƟŶƵŵͲŐƌŽƵƉ�ĞůĞŵĞŶƚƐ�;ZƵ͕�ZŚ͕�WĚͿ͘���ƐƉĞĐŝĂůůǇ͕ �ƐŽŵĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶƐ�ƐƵĐŚ�ĂƐ�96Ru(n, Ȗ�97Ru, 102Ru(n, 
ɶͿ103Ru, 104ZƵ;Ŷ͕�ɶͿϭϬϱRu, 103ZŚ;Ŷ͕�ɶͿ104,104mRh, and 108WĚ;Ŷ͕�ɶͿ109Pd were dealt with in this study.  From a comparison between the 
ƐŝŵƵůĂƟŽŶ�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ĂďŽƵƚ�102Ru(n, Ȗ�103ZƵ͕�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƐŝŵƵůĂƟŽŶ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŽǀĞƌĞƐƟŵĂƚĞĚ�ŵŽƌĞ�ƚŚĂŶ�ƌĞƐƵůƚƐ�ŽĨ�
ŽƚŚĞƌ�ŝƐŽƚŽƉĞƐ͘��dŚŝƐ�ĐĂƵƐĞ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ĚƵĞ�ƚŽ�ŶŽƚ�DsWͲ�hZE�ĐŽĚĞ�ďƵƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�102Ru be-
ůŽŶŐŝŶŐ�ƚŽ�:�E�>Ͳϰ͘Ϭ�ůŝďƌĂƌǇ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ƐŝŵƵůĂƟŽŶ͘
΀ϭ΁�D͘�KǌĂǁĂ͕��͘�z͘ �,ĂŶ͕�d͘ �<ĂŶĞƐŚŝŬŝ͕�D͘�EŝůƐƐŽŶ͕�͞�ƉƌĠƐ�KZ/�Ed͕���WΘdͲ�ĂƐĞĚ�EĞǁ�ZĞƐŽƵƌĐĞ�^ƚƌĂƚĞŐǇ�ŝŶ�EƵĐůĞĂƌ�&ƵĞů��ǇĐůĞ͕͟ �WƌŽĐĞĞĚŝŶŐƐ�ŽĨ�
/ŶƚĞƌŶĂƟŽŶĂů�EƵĐůĞĂƌ�&ƵĞů��ǇĐůĞ��ŽŶĨĞƌĞŶĐĞ�;'>K��>�ϮϬϭϯͿ͗�ϭϰϵϵͲϭϱϬϯ͕�^Ăůƚ�>ĂŬĞ��ŝƚǇ͕ �hƚĂŚ͕�h^�͕�^ĞƉ͘ϮϵͲKĐƚ͘ϯ͕�ϮϬϭϯ͖͘�΀Ϯ΁��͘�dĞƌĂƐŚŝŵĂ�ĂŶĚ�
D͘�KǌĂǁĂ͕�͞EƵŵĞƌŝĐĂů�ĂŶĂůǇƐŝƐ�ŽŶ�ĐƌĞĂƟŽŶ�ĞůĞŵĞŶƚ�ďǇ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ͕͟ �EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŝƋƵĞƐ�Ϯϲ;ϭͿ͗�
^ϬϭϬϯϭϭ͕�ϮϬϭϱ͖͘�΀ϯ΁�<͘�KŬƵŵƵƌĂ͕�d͘ �DŽƌŝ͕�D͘�EĂŬĂŐĂǁĂ͕�ĂŶĚ�<͘�<ĂŶĞŬŽ͕�͞sĂůŝĚĂƟŽŶ�ŽĨ�Ă��ŽŶƟŶƵŽƵƐͲ�ŶĞƌŐǇ�DŽŶƚĞ��ĂƌůŽ��ƵƌŶͲƵƉ��ŽĚĞ�DsWͲ
�hZE�ĂŶĚ�/ƚƐ��ƉƉůŝĐĂƟŽŶ�ƚŽ��ŶĂůǇƐŝƐ�ŽĨ�WŽƐƚ�/ƌƌĂĚŝĂƟŽŶ��ǆƉĞƌŝŵĞŶƚ͕͟ �:ŽƵƌŶĂů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ϯϳ;ϮͿ͗�ϭϮϴͲϭϯϴ͕�ϮϬϬϬ͘

I321 Improvement of gross theory of beta-decay for application to nuclear data
<ŽƵƌĂ�,͕͘�zŽƐŚŝĚĂ�d͘ ͕�dĂĐŚŝďĂŶĂ�d͘ ͕��ŚŝďĂ�^͘� 
Advanced Science Research Center, Japan Atomic Energy Agency, Ibaraki, Japan

��ƚŚĞŽƌĞƟĐĂů�ƐƚƵĚǇ�ŽĨ�ďĞƚĂ�ĚĞĐĂǇ�ĂŶĚ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ŚĂƐ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�Ă�ŐůŽďĂů�ďĞƚĂͲĚĞĐĂǇ�ŵŽĚĞů͕�ƚŚĞ�ŐƌŽƐƐ�ƚŚĞŽƌǇ͘��/Ŷ�
Ă�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞƵƐ͕�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ďĞƚĂ�ĚĞĐĂǇ�ŽĨ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�dŚŝƐ�ŝƐ�ŬŶŽǁŶ�ĂƐ�ĚĞůĂǇĞĚ�ŶĞƵ-
ƚƌŽŶƐ͘�dŚĞ�ĂǀĞƌĂŐĞ�ŶƵŵďĞƌ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�ŝƐ�ĞƐƟŵĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐƵŵ�ŽĨ�ƚŚĞ�ďĞƚĂͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶͲĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝ-
ƟĞƐ�ŵƵůƟƉůŝĞĚ�ďǇ�ƚŚĞ�ĐƵŵƵůĂƟǀĞ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĨŽƌ�ĞĂĐŚ�ŶƵĐůĞƵƐ͘�dŚĞ�ďĞŚĂǀŝŽƌ�ŽĨ�ƚŚĞƐĞ�ƉŚĞŶŽŵĞŶĂ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŵĂŶŝƉƵůĂƚĞ�
ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ƐĂĨĞůǇ͕ �ĂŶĚ�ǁŚĞŶ�ǁĞ�ĂĚŽƉƚ�ƐŽŵĞ�ŶĞǁ�ŚŝŐŚ�ďƵƌŶͲƵƉ�ƌĞĂĐƚŽƌƐ͕�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ǁŝůů�ƉůĂǇ�ĂŶ�ŝŵƉŽƌ-
ƚĂŶƚ�ƌŽůů�ŝŶ�ƚŚĞ�ƐǇƐƚĞŵ͕�ďƵƚ�ƚŚĞƐĞ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ŝŶƐƵĸĐŝĞŶƚ͘���dŚĞ�ŐƌŽƐƐ�ƚŚĞŽƌǇ�ŽĨ�ƚŚĞ�ďĞƚĂ�ĚĞĐĂǇ�΀ϭ͕Ϯ΁�ŝƐ�ďĂƐĞĚ�ŽŶ�Ă�ĐŽŶƐŝĚĞƌĂ-
ƟŽŶ�ŽĨ�ƚŚĞ�ƐƵŵ�ƌƵůĞ�ŽĨ�ƚŚĞ�ďĞƚĂͲƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ͕�ĂŶĚ�ŐŝǀĞƐ�ƌĞĂƐŽŶĂďůĞ�ƌĞƐƵůƚƐ�ŽĨ�ďĞƚĂͲĚĞĐĂǇ�ƌĂƚĞƐ�ĂŶĚ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ŝŶ�ƚŚĞ�
ĞŶƟƌĞ�ŶƵĐůĞĂƌ�ŵĂƐƐ�ƌĞŐŝŽŶ͘��tĞ�ƌĞͲĂŶĂůǇǌĞ�ĂŶĚ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƚŚĞŽƌǇ�ŽŶ�ƚŚĞ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ĂŶĚ�ŽŶĞͲƉĂƌƟĐůĞ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ�
΀ϯ΁͘��&Žƌ�ĞǆĂŵƉůĞ͕�ǁĞ�ĐŽŶƐŝĚĞƌĞĚ�ƐŚĞůů�ĞīĞĐƚƐ�ŽĨ�ŶƵĐůĞŝ�ŝŶ�ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ͕ �ǁŚŝĐŚ�ǁĂƐ�ŽƌŝŐŝŶĂůůǇ�ĞƐƟŵĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�&ĞƌŵŝͲŐĂƐ�
ŵŽĚĞů͘���Ǉ�ƵƐŝŶŐ�ƚŚĞ�ŝŵƉƌŽǀĞĚ�ŐƌŽƐƐ�ƚŚĞŽƌǇ͕ �ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ƚŚĞŽƌĞƟĐĂůůǇ�ƌĞƉƌŽĚƵĐƟŽŶ�;ĂŶĚ�ĂůƐŽ�ƉƌĞĚŝĐƟŽŶͿ�ŽŶ�ďĞƚĂͲĚĞĐĂǇ�ƌĂƚĞƐ͕�
ĚĞůĂǇĞĚͲŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ͕�ĚĞĐĂǇ�ŚĞĂƚ͕�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘��/Ŷ�ƚŚĞ�ƉƌŽĐĞƐƐ͕�ǁĞ�ŵĂŬĞ�Ă�ŶĞǁ�ĐŽĚĞ�ŽĨ�ƚŚĞ�ŐƌŽƐƐ�ƚŚĞŽƌǇ�
of beta-decay including the improved parts.  We will show the code, which can be distributed for the nuclear data community.
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R322 Exclusive data-based modeling of neutron-nuclear reactions below 20 MeV
Savin D., Kosov M.  
�ƵŬŚŽǀ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ŽĨ��ƵƚŽŵĂƟĐƐ�;sE//�Ϳ͕�dŚĞ��ĞŶƚĞƌ�ĨŽƌ�&ƵŶĚĂŵĞŶƚĂů�ĂŶĚ��ƉƉůŝĞĚ�ZĞƐĞĂƌĐŚ͕�DŽƐĐŽǁ͕�
Russia

tĞ�ĂƌĞ�ĚĞǀĞůŽƉŝŶŐ��,/W^ͲdWd�΀ϭ΁�ƉŚǇƐŝĐƐ�ůŝďƌĂƌǇ�ĨŽƌ�ĞǆĐůƵƐŝǀĞ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶͲŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ďĞůŽǁ�ϮϬ�DĞs͘ ���ǆĐůƵƐŝǀĞ�
ŵŽĚĞůŝŶŐ�ƌĞƉƌŽĚƵĐĞƐ�ĞĂĐŚ�ƐĞƉĂƌĂƚĞ�ƐĐĂƩĞƌŝŶŐ�ĂŶĚ�ƚŚƵƐ�ƌĞƋƵŝƌĞƐ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ĞŶĞƌŐǇ͕ �ŵŽŵĞŶƚƵŵ�ĂŶĚ�ƋƵĂŶƚƵŵ�ŶƵŵďĞƌƐ�
ŝŶ�ĞĂĐŚ�ƌĞĂĐƟŽŶ͘� /ŶĐůƵƐŝǀĞ�ŵŽĚĞůŝŶŐ�ƌĞƉƌŽĚƵĐĞƐ�ŽŶůǇ�ƐĞůĞĐƚĞĚ�ǀĂůƵĞƐ�ǁŚŝůĞ�ĂǀĞƌĂŐŝŶŐ�ŽǀĞƌ�ƚŚĞ�ŽƚŚĞƌƐ�ĂŶĚ� ŝŵƉŽƐĞƐ�ŶŽ�ƐƵĐŚ�
ĐŽŶƐƚƌĂŝŶƚƐ͘�dŚĞƌĞĨŽƌĞ�ƚŚĞ�ĞǆĐůƵƐŝǀĞ�ŵŽĚĞůŝŶŐ�ĂůůŽǁƐ�ƚŽ�ƐŝŵƵůĂƚĞ�ĂĚĚŝƟŽŶĂů�ƋƵĂŶƟƟĞƐ�ůŝŬĞ�ƐĞĐŽŶĚĂƌǇ�ƉĂƌƟĐůĞ�ĐŽƌƌĞůĂƟŽŶƐ�ĂŶĚ�
ŐĂŵŵĂͲůŝŶĞƐ�ďƌŽĂĚĞŶŝŶŐ�ĂŶĚ�ĂǀŽŝĚ�ĂƌƟĮĐŝĂů�ŇƵĐƚƵĂƟŽŶƐ͘
�,/W^ͲdWd�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĨŽƌŵĞƌůǇ�ŝŶĐůƵĚĞĚ�ŝŶ�'ĞĂŶƚϰ�΀Ϯ΁��,/W^�ůŝďƌĂƌǇ͕ �ǁŚŝĐŚ�ĨŽůůŽǁƐ�ƚŚĞ�ĞǆĐůƵƐŝǀĞ�ĂƉƉƌŽĂĐŚ͕�ĂŶĚ�ĞǆƚĞŶĚƐ�ŝƚ�
ƚŽ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶƐ�ǁŝƚŚ�ƚŚĞ�ĞŶĞƌŐǇ�ďĞůŽǁ�ϮϬ�DĞs͘ �dŚĞ�EĞƵƚƌŽŶ,W�΀ϯ΁�ŵŽĚĞů�ĨŽƌ�ŶĞƵƚƌŽŶƐ�ďĞůŽǁ�ϮϬ�DĞs�ŝŶĐůƵĚĞĚ�ŝŶ�'ĞĂŶƚϰ�
follows the inclusive approach like the well known MCNP code. Unfortunately, the available data in this energy region is mostly 
ƉƌĞƐĞŶƚĞĚ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ�ĂŶĚ�ƐĞŵŝͲŝŶĐůƵƐŝǀĞ͘�/ŵƉŽƐŝŶŐ�ĂĚĚŝƟŽŶĂů�ĐŽŶƐƚƌĂŝŶƚƐ�ŽŶ�ƐĞĐŽŶĚĂƌǇ�ƉĂƌƟĐůĞƐ�ĐŽŵƉůŝĐĂƚĞƐ�ŵŽĚĞůŝŶŐ�
ďƵƚ�ĂůƐŽ�ĂůůŽǁƐ�ƚŽ�ĚĞƚĞĐƚ�ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ�ŝŶ�ƚŚĞ�ŝŶƉƵƚ�ĚĂƚĂ�ĂŶĚ�ƚŽ�ĂǀŽŝĚ�ĞƌƌŽƌƐ�ƚŚĂƚ�ŵĂǇ�ƌĞŵĂŝŶ�ƵŶŶŽƟĐĞĚ�ŝŶ�ŝŶĐůƵƐŝǀĞ�ŵŽĚĞůŝŶŐ͘�
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ�ǁĞ�ĚŝƐĐƵƐƐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĞǆĐůƵƐŝǀĞ�ŵŽĚĞůŝŶŐ�ŽĨ�ŝŶĞůĂƐƟĐ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ǁŝƚŚ�ĐŽŶƟŶƵŽƵƐ�ƐĞĐŽŶĚĂƌǇ�ĚŝƐ-
ƚƌŝďƵƟŽŶ͘

ϭ͘�D͘�<ŽƐŽǀ�ĂŶĚ��͘�^ĂǀŝŶ͕�EĞǁ�ĞǆĐůƵƐŝǀĞ��,/W^ͺdWd�ĂůŐŽƌŝƚŚŵƐ�ĨŽƌ�ƐŝŵƵůĂƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶͲŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ͕�ŝŶ�:ŽƵƌŶĂů�ŽĨ�WŚǇƐŝĐƐ��ŽŶĨĞƌ-
ĞŶĐĞ�^ĞƌŝĞƐ͕�sŽů͘�ϲϬϴ͕�ĞĚ͘�D͘�>ŽŬĂũŝĐĞŬ͕�;/KW�WƵďůŝƐŚŝŶŐ͕�ϮϬϭϱͿ͖͘�Ϯ͘�^͘�ŐŽƐƟŶĞůůŝ�Ğƚ�Ăů͕͘�'ĞĂŶƚϰ�Ͳ�Ă�ƐŝŵƵůĂƟŽŶ�ƚŽŽůŬŝƚ͕�ŝŶ�EƵĐůĞĂƌ�/ŶƐƚƌƵŵĞŶƚƐ�
ĂŶĚ�DĞƚŚŽĚƐ�ŝŶ�WŚǇƐŝĐƐ�ZĞƐĞĂƌĐŚ�^ĞĐƟŽŶ��͗��ĐĐĞůĞƌĂƚŽƌƐ͕�^ƉĞĐƚƌŽŵĞƚĞƌƐ͕��ĞƚĞĐƚŽƌƐ�ĂŶĚ��ƐƐŽĐŝĂƚĞĚ��ƋƵŝƉŵĞŶƚ͕�sŽů͘�ϱϬϲ;ϯͿ�;ϮϬϬϯͿ͖͘�ϯ͘�:͘�
W͘ �tĞůůŝƐĐŚ͕�dŚĞ�ŶĞƵƚƌŽŶ�ŚƉ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞ�dŚĞ�DŽŶƚĞ��ĂƌůŽ�DĞƚŚŽĚ͗�sĞƌƐĂƟůŝƚǇ�hŶďŽƵŶĚĞĚ͕�ŝŶ�Ă��ǇŶĂŵŝĐ��ŽŵƉƵƟŶŐ�tŽƌůĚ���Ͳ
ZKD�;�ŵĞƌŝĐĂŶ�EƵĐůĞĂƌ�^ŽĐŝĞƚǇ͕ �ϮϬϬϱͿ͘

R323 R-matrix approach at the intersection with the statistical model regime  
^ƌĚŝŶŬŽ�dŚ͕͘�>ĞĞď�,͘ 
dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ�tŝĞŶ͕��ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

dŚĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ŵŽĚĞƌŶ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�ƌĞƋƵŝƌĞƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ƚŽ�ĐŽŵƉĞŶƐĂƚĞ�ĨŽƌ�ƚŚĞ�
ůĂĐŬ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĞƐƉĞĐŝĂůůǇ�Ăƚ�ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ͘�/Ŷ�ŐĞŶĞƌĂů�ƐƚĂŶĚĂƌĚ�ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ�ǇŝĞůĚ�ĨĂŝƌ�ĚĞƐĐƌŝƉƟŽŶƐ�ŽĨ�ŶƵĐůĞŽŶͲ
ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŵŽƐƚ�ŶƵĐůĞŝ͘�dŚĞ�ƐŝƚƵĂƟŽŶ�ŝƐ�ůĞƐƐ�ƐĂƟƐĨĂĐƚŽƌǇ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŵĞ�ĨŽƌ�ǁŚŝĐŚ�ŵŝĐƌŽƐĐŽƉŝ-
ĐĂůůǇ�ďĂƐĞĚ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ƚŚĞ�ƉŽƐŝƟŽŶƐ�ĂŶĚ�ǁŝĚƚŚƐ�ŽĨ�ƌĞƐŽŶĂŶĐĞƐ�ĂƌĞ�ŶŽƚ�ĂǀĂŝůĂďůĞ͘�dŚĞƌĞĨŽƌĞ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŵĞ�
ŝƐ�ƵƐƵĂůůǇ�ĚĞƐĐƌŝďĞĚ�ďǇ�ĂĚũƵƐƟŶŐ�ƚŚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ZͲŵĂƚƌŝǆ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ǀŝĂ�ĮƚƐ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�
ĐŽŶƐŝƐƚĞŶƚ�ƚƌĂŶƐŝƟŽŶ�ƚŽ�ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ�ǁŝƚŚ�ĂŶ�ĂůŵŽƐƚ�ĐŽŶƟŶƵŽƵƐ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ĚŝĸĐƵůƚǇ�
ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĐŽŶĐĞƉƚƵĂů�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ZͲŵĂƚƌŝǆ�ƚŚĞŽƌǇ�ĂŶĚ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ŵĞƚŚŽĚ�ǁŚŝĐŚ�ŐƵĂƌĂŶƚĞĞƐ�Ă�ĐŽŶƟŶƵŽƵƐ�ƚƌĂŶƐŝƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞƐŽ-
ŶĂŶĐĞ� ƌĞŐŝŵĞ�ĂŶĚ� ƐƚĂŶĚĂƌĚ� ƌĞĂĐƟŽŶ� ĐĂůĐƵůĂƟŽŶƐ� ŝŶ� ƚĞƌŵƐ�ŽĨ� ƚŚĞ� ƐƚĂƟƐƟĐĂů�ŵŽĚĞů͘�KƵƌ� ĂƉƉƌŽĂĐŚ� ŝƐ� ďĂƐĞĚ�ŽŶ� ƚŚĞ�ZͲŵĂƚƌŝǆ�
ĐŽŶĐĞƉƚ�ǁŚŝĐŚ�ƌĞƉƌĞƐĞŶƚƐ�ŶŽƚ�ŽŶůǇ�ĂŶ�ĞǆĐĞůůĞŶƚ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ƚŽŽů�ĨŽƌ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͕�ďƵƚ�ĂůƐŽ�
ĂŶ�ĞĸĐŝĞŶƚ�ŵĞƚŚŽĚ�ĨŽƌ�ƚŚĞ�ƐŽůƵƟŽŶ�ŽĨ�ĐŽƵƉůĞĚͲĐŚĂŶŶĞů�ĞƋƵĂƟŽŶƐ͘��ǆƉůŽŝƟŶŐ�ƚŚĞ�ůĂƩĞƌ�ĨĞĂƚƵƌĞ�ŽĨ�ƚŚĞ�ZͲŵĂƚƌŝǆ�ƚŚĞŽƌǇ�Ă�ƌĞƉƌĞ-
ƐĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�ƌĞŐŝŵĞ�ƚŽǁĂƌĚƐ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ŝƐ�ƉƌŽƉŽƐĞĚ�ǁŚŝĐŚ�ƉƌŽǀŝĚĞƐ�Ă�ƐŵŽŽƚŚ�ŵĂƚĐŚŝŶŐ�ŽĨ�ƚŚĞ�
ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŵĞ�ǁŝƚŚ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ĚĞƐĐƌŝďĞĚ�ďǇ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ͘�KŶĞ�ĐŚĂůůĞŶŐĞ�ŝƐ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ĐŽŵƉůĞƚĞ-
ŶĞƐƐ�ŽĨ�ĐŚĂŶŶĞůƐ�ŝŶ�ƚŚĞ�ZͲŵĂƚƌŝǆ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ƵƉ�ƚŽ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�ƌĞŐŝŵĞ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ŵĞƚŚŽĚ�ŝƐ�ƉĂƌƟĐƵůĂƌůǇ�ǁĞůů�ĂĚĂƉƚĞĚ�
ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶƵĐůĞŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ůŝŐŚƚ�ŶƵĐůĞŝ�ǁŝƚŚ��фϮϬ͕�ĨŽƌ�ǁŚŝĐŚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŽƉĞŶ�
ĐŚĂŶŶĞůƐ�ŝƐ�ůŝŵŝƚĞĚ�ƵƉ�ƚŽ�ƌĞůĂƟǀĞůǇ�ŚŝŐŚ�ĞŶĞƌŐŝĞƐ͘��Ŷ�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ŽŶ�KͲϭϲ�ŝƐ�ĚŝƐĐƵƐƐĞĚ͘

tŽƌŬ�ƉĂƌƚůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�&ƵƐŝŽŶ�ŽĨ��ŶĞƌŐǇ�ǀŝĂ�ƚŚĞ�ƐƉĞĐŝĮĐ�ŐƌĂŶƚ�&ϰ�Ͳ&W�Ͳϭϲϴ͘ϬϮ�ĂŶĚ�ƚŚĞ��ƵƐƚƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ�ǀŝĂ�ƚŚĞ�<<<P�ŵĂƚĐŚŝŶŐ�ŐƌĂŶƚ�D'�
ϮϬϭϰͲϰ͘�dŚĞ�ǀŝĞǁƐ�ĂŶĚ�ŽƉŝŶŝŽŶƐ�ĞǆƉƌĞƐƐĞĚ�ŚĞƌĞŝŶ�ĚŽ�ŶŽƚ�ƌĞŇĞĐƚ�ŶĞĐĞƐƐĂƌŝůǇ�ƚŚŽƐĞ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͘��
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R324 The first unbound states of mirror 9B and 9Be nuclei 
KĚƐƵƌĞŶ�D͘�ϭ͕�<ŝŬƵĐŚŝ�z͘ �Ϯ͕�DǇŽ�d͘ �ϯ͕ϰ͕��ŝŬĂǁĂ�D͘�ϱ͕�<Ăƚƃ�<͘�ϱ 
ϭ�^ĐŚŽŽů�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ��ƉƉůŝĞĚ�^ĐŝĞŶĐĞƐ͕�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DŽŶŐŽůŝĂ͕�hůĂĂŶďĂĂƚĂƌ͕ �DŽŶŐŽůŝĂ͖�Ϯ�Z/<�E�
EŝƐŚŝŶĂ��ĞŶƚĞƌ͕ �tĂŬŽ͕�:ĂƉĂŶ͖�ϯ�'ĞŶĞƌĂů��ĚƵĐĂƟŽŶ͕�&ĂĐƵůƚǇ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ͕�KƐĂŬĂ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �KƐĂŬĂ͕�
:ĂƉĂŶ͖�ϰ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�;Z�EWͿ͕�KƐĂŬĂ�hŶŝǀĞƌƐŝƚǇ͕ �/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�ϱ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ�
Centre, Faculty of Science, Hokkaido University, Sapporo, Japan

��ƐƚƵĚǇ�ŽĨ�ŵŝƌƌŽƌ�ŶƵĐůĞŝ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ͘��ŽŶƐŝĚĞƌĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽ-
ƌĞƟĐĂů�ĞīŽƌƚƐ�ŚĂǀĞ�ďĞĞŶ�ĚŽŶĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ůŽĐĂƟŽŶ�ŽĨ�ƚŚĞ�ůŽǁͲůǇŝŶŐ�ƐƚĂƚĞƐ�ŽĨ�9�Ğ�ĂŶĚ�9�͕�ƐƉĞĐŝĂůůǇ�ƚŚĞ�ĮƌƐƚ�ƵŶďŽƵŶĚ�ϭͬϮн 
ƐƚĂƚĞ͘��,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ĞǆŝƐƚƐ�Ă�ůŽŶŐͲƐƚĂŶĚŝŶŐ�ĐŽŶƚƌŽǀĞƌƐǇ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�9�Ğ�ĮƌƐƚ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�
9��ŚĂƐ�ŶŽ�ďŽƵŶĚ�ƐƚĂƚĞƐ�ĂŶĚ�Ăůů�ƐƚĂƚĞƐ�ĂƌĞ�ƌĞƐŽŶĂŶĐĞƐ�ĂďŽǀĞ�ƚŚĞ�௧н௧нƉ�ƚŚƌĞĞͲďŽĚǇ�ƚŚƌĞƐŚŽůĚ͘
dŚĞŽƌĞƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ĐĂŶ�ŚĞůƉ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ĚĂƚĂ�ĂŶĚ�ĂůƐŽ�ŐƵŝĚĞ�ĨƵƚƵƌĞ�ĞǆƉĞƌŝŵĞŶƚƐ͘�ZĞĐĞŶƚůǇ͕ �ǁĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ƚŚĞ�
ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�9�Ğ;௩͕ŶͿ�ĂŶĚ�ĂůƐŽ�ĚŝƐĐƵƐƐĞĚ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�ĞǆĐŝƚĞĚ�ϭͬϮн state of 9�Ğ�ďǇ�ĂƉƉůǇŝŶŐ�ƚŚĞ�
ĐŽŵƉůĞǆ�ƐĐĂůŝŶŐ�ŵĞƚŚŽĚ�;�^DͿ�΀ϭ͕Ϯ΁�ƚŽ�ƚŚĞ�௧н௧нŶ�ƚŚƌĞĞͲďŽĚǇ�ŵŽĚĞů͘�&ƌŽŵ�ƚŚĞ�ĚĞĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ͕�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ϭͬϮн state decays into the 8�Ğ;ϬнͿнŶ�ĐŽŶƟŶƵƵŵ�ƐƚĂƚĞƐ�ĚŽŵŝŶĂŶƚůǇ͕ �ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ƚŚĞ�
ǀŝƌƚƵĂůͲƐƚĂƚĞ�ŶĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ĞǆĐŝƚĞĚ�ϭͬϮн state in 9�Ğ�΀ϯ΁͘�
Although the 1/2н�ƉĞĂŬ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĚŝƐŝŶƚĞŐƌĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐĂŶ�ďĞ�ƌĞƉƌŽĚƵĐĞĚ�ĂŶĚ�ĂŐƌĞĞƐ�ǁĞůů�ǁŝƚŚ�ƚŚĞ�ŶĞǁůǇ�ŵĞĂƐƵƌĞĚ�
ĚĂƚĂ�΀ϰ΁͕�ǁĞ�ĐĂŶŶŽƚ�ĮŶĚ�Ă�ƌĞƐŽŶĂŶƚ�ƐƚĂƚĞ�ŽĨ�ϭͬϮн�ŝŶ�ƚŚĞ��^D�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�௧н௧нŶ�ƚŚƌĞĞͲďŽĚǇ�ŵŽĚĞů�ĨŽƌ�9�Ğ͘�dŚĞŶ͕�ŝƚ�ŝƐ�ƉĂƌ-
ƟĐƵůĂƌůǇ�ŝŶƚĞƌĞƐƚ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�9�Ğ;ϭͬϮн) state with the same spin parity state of the mirror nucleus 9�͘��/ƚƐ�
analog 9�;ϭͬϮнͿ�ƐƚĂƚĞ�ĞŶĞƌŐǇ�ŚĂƐ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ŝŶ�ƚŚĞ�8�ĞнƉ�ĐŚĂŶŶĞů�ŽĨ�ƚŚĞ�6Li(6>ŝ͕ƚͿ�ƌĞĂĐƟŽŶ�΀ϱ΁�ĂŶĚ�Ă�ƐƉĞĐŝĂů�
ĂƩĞŶƟŽŶ�ŵƵƐƚ�ďĞ�ƉĂŝĚ�ŽŶ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƚĂƚĞ�ƉƌŽƉĞƌƟĞƐ�ďǇ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞů͘�/Ŷ�ƚŚŝƐ�ƌĞƉŽƌƚ͕�ǁĞ�ĚŝƐĐƵƐƐ�ŽƵƌ�
ƌĞĐĞŶƚ��^D�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐǇ�;�DĞsͿ�ǁŝƚŚ�ĚĞĐĂǇ�ǁŝĚƚŚ�;�DĞsͿ�ĨŽƌ�ƚŚĞ�9�;ϭͬϮн) state.

ϭ�z͘ �<͘�,Ž͕�WŚǇƐ͘�ZĞƉ͘�ϵϵ͕�ϭ�;ϭϵϴϯͿ͖�Ϯ�d͘ �DǇŽ͕�z͘ �<ŝŬƵĐŚŝ͕�,͘�DĂƐƵŝ͕�<͘�<Ăƚ�͕�WƌŽŐ͘�WĂƌƚ͘�EƵĐů͘�WŚǇƐ͘ϳϵ͕ϭ�;ϮϬϭϰͿ͘Ϭ͖�ϯ�D͘�KĚƐƵƌĞŶ͕�z͘ �<ŝŬƵĐŚŝ͕�d͘ �
DǇŽ͕�D͘��ŝŬĂǁĂ͕�<͘�<Ăƚ�͕�WŚǇƐ͘�ZĞǀ͘ ��ϵϮ͕�ϬϭϰϯϮϮ�;ϮϬϭϱͿ͖�ϰ�,͘�hƚƐƵŶŽŵŝǇĂ͕�^͘�<ĂƚĂǇĂŵĂ͕�/͘�'ŚĞŽƌŐŚĞ͕�^͘�/ŵĂŝ͕�,͘�zĂŵĂŐƵĐŚŝ͕��͘�<ĂŚů͕�z͘ �^ĂŬĂ-
ŐƵĐŚŝ͕�d͘ �^ŚŝŵĂ͕�<͘�dĂŬĂŚŝƐĂ͕�^͘�DŝǇĂŵŽƚŽ͕�WŚǇƐ͘�ZĞǀ͘ ��ϵϮ͕�ϬϲϰϯϮϯ͕�;ϮϬϭϱͿ͖�ϱ͘�D͘� d͘ŝĞĚĞ͕�<͘t͘<ĞŵƉĞƌ͕ �E͘Z͘&ůĞƚĐŚĞƌ͕ ��͘ZŽďƐŽŶ͕��͘�͘�ĂƵƐƐǇŶ͕�
^͘:͘�ƌŽǁŶ͕�t͘E͘�ĂƞŽƌĚ͕��͘�͘:ŽŶĞƐ͕��͘>͘tĂƚƐŽŶ͕�t͘�͘D͘ZĂĞ͕�WŚǇƐ͘�ZĞǀ͘ ��ϱϮ͕�ϭϯϭϱ�;ϭϵϵϱͿ

S325 An approach to adjustment of relativistic mean field model parameters 
�ĂǇƌĂŵ�d͘ �ϭ͕��ŬŬŽǇƵŶ�^͘�Ϯ͕� 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŶŐŝŶĞĞƌŝŶŐ͕�^ŝŶŽƉ�hŶŝǀĞƌƐŝƚǇ͕ �^ŝŶŽƉ͕�dƵƌŬĞǇ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�
�ƵŵŚƵƌŝǇĞƚ�hŶŝǀĞƌƐŝƚǇ͕ �^ŝǀĂƐ͕�dƵƌŬĞǇ

KďũĞĐƟǀĞ͗�ZĞůĂƟǀŝƐƟĐ�DĞĂŶ�&ŝĞůĚ�;ZD&Ϳ�ŵŽĚĞů�ǁŝƚŚ�Ă�ƐŵĂůů�ŶƵŵďĞƌ�ŽĨ�ĂĚũƵƐƚĞĚ�ƉĂƌĂŵĞƚĞƌƐ�ŝƐ�ƉŽǁĞƌĨƵů�ƚŽŽů�ĨŽƌ�ĐŽƌƌĞĐƚ�ƉƌĞĚŝĐ-
ƟŽŶƐ�ŽĨ�ǀĂƌŝŽƵƐ�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŶƵĐůĞŝ͘�dŽ�ŝŵƉƌŽǀĞ�ZD&�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ͕��ƌƟĮĐŝĂů�EĞƵƌĂů�EĞƚǁŽƌŬ�;�EEͿ�ŵĞƚŚŽĚ�ǁŚŝĐŚ�
ŵŝŵŝĐƐ�ŚƵŵĂŶ�ďƌĂŝŶ�ĨƵŶĐƟŽŶĂůŝƚǇ�ŝƐ�ĞŵƉůŽǇĞĚ�ĂŶĚ�Ă�ŶĞǁ�ƉĂƌĂŵĞƚĞƌ�ƐĞƚ�ĐĂůůĞĚ���&E��ŝƐ�ŝŶƚƌŽĚƵĐĞĚ͘��
DĞƚŚŽĚƐ͗�ZD&�ŵŽĚĞů�ŝƐ�Ă�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŵŽĚĞů�ĂŶĚ�ŶƵĐůĞŽŶƐ�ŝŶƚĞƌĂĐƚƐ�ĞĂĐŚ�ŽƚŚĞƌ�ǀŝĂ�ĞǆĐŚĂŶŐĞ�ŽĨ�ǀĂƌŝŽƵƐ�ŵĞƐŽŶƐ�ŝŶ�ƚŚŝƐ�
ŵŽĚĞů͘�/ƚƐ�ƐƚĂƌƟŶŐ�ƉŽŝŶƚ�ŝƐ�ůĂŐƌĂŶŐŝĂŶ�ĚĞŶƐŝƚǇ͘��ƋƵĂƟŽŶƐ�ŽĨ�ŵŽƟŽŶ�ĨŽƌ�ŶƵĐůĞŽŶƐ�ĂŶĚ�ŵĞƐŽŶƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ǀĂƌŝĂƟŽŶ�
ƉƌŝŶĐŝƉůĞ͘��ŝƌĂĐ�ĂŶĚ�<ůĞŝŶͲ'ŽƌĚŽŶ�ůŝŬĞ�ĞƋƵĂƟŽŶƐ�ĂƌĞ�ƐŽůǀĞĚ�ŝƚĞƌĂƟǀĞůǇ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŶƵĐůĞŝ͘�/Ŷ�ƚŚŝƐ�ƐƚĂŐĞ�ŵŽĚĞů�
parameters such as masses of considered mesons, nucleon-meson coupling constants and self-couplings of mesons are needed 
ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ĮƩĞĚ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘���ĚŝīĞƌĞŶƚ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŽƉƟŵŝǌŝŶŐ�ŽĨ�ZD&�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ƚŚĞ�
ƉƌĞƐĞŶƚ�ƐƚƵĚǇ͘��EE�ŵĞƚŚŽĚ�ŚĂƐ�ďĞĞŶ�ĞŵƉůŽǇĞĚ�ƚŽ�ĐŚĞĐŬ�ŝƚƐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ĐĂƉĂďŝůŝƚǇ�ŽĨ�ƌĞůĂƟŽŶƐ�ďĞƚǁĞĞŶ�ZD&�ŵŽĚĞů�ƉĂƌĂŵ-
ĞƚĞƌƐ�ĂŶĚ�ƉƌĞĚŝĐƚĞĚ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĐŽŶƐŝĚĞƌĞĚ�ŶƵĐůĞŝ�;�ŝŶĚŝŶŐ�ĞŶĞƌŐǇ�ĂŶĚ�ĐŚĂƌŐĞ�ƌĂĚŝŝͿ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�
ZD&�ŵŽĚĞů͘��ŌĞƌ�ƚŚŝƐ�ƐƚĂŐĞ͕�ƐĂŵĞ�ƉƌŽĐĞƐƐ�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ�ĨŽƌ�ƐĞůĞĐƚĞĚ�ƐŽŵĞ�ƐƉŚĞƌŝĐĂů�ŶƵĐůĞŝ�ƚŽ�ŽďƚĂŝŶ�ĂĚũƵƐƚĞĚ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�
ZD&�ŵŽĚĞů�ƚŽ�ŝŵƉƌŽǀĞ�ƉƌĞĚŝĐƟǀĞ�ƉŽǁĞƌ�ŽĨ�ZD&�ŵŽĚĞů�ŽŶ�ĐŚĂƌƚ�ŽĨ�ŶƵĐůŝĚĞƐ͘�&ŝŶĂůůǇ�ŶĞǁ�ZD&�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĐĂůůĞĚ���&E��
has been carried out. 
ZĞƐƵůƚƐ�ĂŶĚ��ŽŶĐůƵƐŝŽŶ͗�hŶĚĞƌƐƚĂŶĚŝŶŐ�ĐĂƉĂďŝůŝƚǇ�ŽĨ��EE�ŵĞƚŚŽĚ�ĨŽƌ�ƌĞůĂƟŽŶƐ�ďĞƚǁĞĞŶ�ZD&�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ZD&�ƉƌĞ-
ĚŝĐƟŽŶƐ�ŽĨ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĐŽŶƐŝĚĞƌĞĚ�ƐŽŵĞ�ƐƉŚĞƌŝĐĂů�ŶƵĐůĞŝ�ŝƐ�ĨŽƵŶĚ�ǁĞůů͘�ZD&�ŵŽĚĞů�ƉƌĞĚŝĐƟŽŶƐ�ǁŝƚŚ�ŶĞǁ�ĂĚũƵƐƚĞĚ�
ƉĂƌĂŵĞƚĞƌ�ƐĞƚ���&E��ĨŽƌ�ďŝŶĚŝŶŐ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ĐŚĂƌŐĞ�ƌĂĚŝŝ�ŽĨ�ƐŽŵĞ�ŶƵĐůĞŝ�ĂƌĞ�ŝŶ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘��Ǉ�ĞǆƉĂŶĚ-
ŝŶŐ�ĐĂůĐƵůĂƟŽŶƐ�ŽŶ�ĐŚĂƌƚ�ŽĨ�ŶƵĐůŝĚĞƐ�ĂŶĚ�ĐŽŶƐŝĚĞƌŝŶŐ�ŽƚŚĞƌ�ŐƌŽƵŶĚͲƐƚĂƚĞ�ŽďƐĞƌǀĂďůĞƐ�ŽĨ�ŶƵĐůĞŝ�ƐƵĐŚ�ĂƐ�ŶĞƵƚƌŽŶ�ƐŬŝŶ�ƚŚŝĐŬŶĞƐƐ͕�
ƚǁŽͲƉƌŽƚŽŶ�ĂŶĚ�ƚǁŽͲŶĞƵƚƌŽŶ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ͕ �ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�ŶĞǁ�ƉĂƌĂŵĞƚĞƌƐ�ĐŽƵůĚ�ďĞ�ĐŚĞĐŬĞĚ͘�
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Abstracts

S326 A tool for calculation of the 7Li(p,n)7Be neutron spectra below the three-body break up 
reaction threshold 
WĂĐŚƵĂƵ�Z͘�ϭ͕�>ĂůƌĞŵƌƵĂƚĂ��͘�ϭ͕�,ůĂǁŶĚŽ�>͘�ϭ͕�WƵŶƚĞ�>ZD͘�ϭ͕�dŚĂŶŐĂ�,,͘�ϭ͕�KƚƵŬĂ�E͘�Ϯ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�DŝǌŽƌĂŵ�hŶŝǀĞƌƐŝƚǇ͕ �dĂŶŚƌŝů͕��ŝǌĂǁů͕�DŝǌŽƌĂŵ͕�/ŶĚŝĂ͖�Ϯ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕��ŝǀŝƐŝŽŶ�
ŽĨ�WŚǇƐŝĐĂů�ĂŶĚ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞƐ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ�
Energy Agency, Wien, Austria

dŚĞ� 7Li(p,n)7�Ğ�ƌĞĂĐƟŽŶ�ŝƐ�ǁŝĚĞůǇ�ƵƐĞĚ�ĂƐ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ƌĂƉŝĚ�ƌŝƐĞ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�
ƚŚĞ�ŶĞĂƌͲƚŚƌĞƐŚŽůĚ�ƌĞŐŝŽŶ�ǁŚŝĐŚ�ƉƌŽǀŝĚĞƐ�Ă�ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ƌĞůĂƟǀĞůǇ�ůŽǁ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ͘�DĂŶǇ�ƌĞƐĞĂƌĐŚĞƌƐ�ĨĂĐĞ�ƉƌŽďůĞŵƐ�
ǁŚŝůĞ�ƉĞƌĨŽƌŵŝŶŐ�ĚĂƚĂ�ƌĞĚƵĐƟŽŶ�ƉƌŽĐĞƐƐ�Ăƚ�ƌĞƐĞĂƌĐŚ�ĨĂĐŝůŝƟĞƐ�ǁŚĞƌĞ�ŝƚ�ŝƐ�ŝŵƉŽƐƐŝďůĞ�ƚŽ�ĞŵƉůŽǇ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ĂŶĚ�ŵƵůƟƉůĞ�
ĨŽŝů�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ͘�dŽ�ƐĞƌǀĞ�ƚŚĞƐĞ�ŶĞĞĚƐ͕�ǁĞ�ŚĂǀĞ�ĚĞǀĞůŽƉĞĚ�Ă�ŶĞǁ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ĐŽĚĞ��W�E�
ʹ��ŶĞƌŐǇ�ŽĨ�WƌŽƚŽŶ��ŶĞƌŐǇ�ŽĨ�EĞƵƚƌŽŶ�ʹ �ĨŽƌ�Ă�ŐŝǀĞŶ�ůŝƚŚŝƵŵ�ƚŚŝĐŬŶĞƐƐ͕�ƐĂŵƉůĞ�ĂŶŐƵůĂƌ�ĐŽǀĞƌĂŐĞ�ĂŶĚ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ĨƌŽŵ�ƚŚĞ�ƌĞĂĐ-
ƟŽŶ�ƚŚƌĞƐŚŽůĚ�ƚŽ�ƚŚĞ�ƚŚƌĞĞͲďŽĚǇ�ďƌĞĂŬ�ƵƉ�ƚŚƌĞƐŚŽůĚ͘��W�E�ƌĞĂĚƐ�ƚǁŽ�ůĂƌŐĞ�ĚĂƚĂ�ĮůĞƐ�ƚĂďƵůĂƟŶŐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ĚŽƵďůĞ�
ĚŝīĞƌĞŶƟĂů�ŶĞƵƚƌŽŶ�ǇŝĞůĚƐ�ĨŽƌ�ǀĂƌŝŽƵƐ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ĂŶŐůĞ�ĨŽƌ�ƚŚĞ�7Li(p,n0)

7�Ğ�ĂŶĚ�7Li(p,n1)
7�Ğ�ƌĞĂĐƟŽŶƐ�ŝŶ�ϭ�ŬĞs�Ͳ�ϭ�ĚĞŐƌĞĞ�

ďŝŶ͘�dŚĞ�ĂŶŐƵůĂƌ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�7Li(p,n0)
7�Ğ�ĂŶĚ�7Li(p,n1)

7�Ğ�ƌĞĂĐƟŽŶƐ�ĞǀĂůƵĂƚĞĚ�ďǇ�>ŝƐŬŝĞŶ�ĂŶĚ�WĂƵůƐĞŶ�ǁĞƌĞ�
ĂĚŽƉƚĞĚ�ĂďŽǀĞ�ϭ͘ϵϱϬ�DĞs�ǁŚŝůĞ�ƚŚŽƐĞ�ĨŽƌ�ƚŚĞ�;Ɖ͕Ŷ0Ϳ�ƌĞĂĐƟŽŶ�ƉĂƌĂŵĞƚĞƌŝǌĞĚ�ďǇ�>ĞĞ�ĂŶĚ��ŚŽƵ�ǁĞƌĞ�ĂĚŽƉƚĞĚ�ŶĞĂƌ�ƚŚĞ�ƚŚƌĞƐŚŽůĚ�
ĞŶĞƌŐǇ͘�dŚĞ�7Li(p,n0)

7�Ğ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ďĞƚǁĞĞŶ�ϭ͘ϵϮϱ�DĞs�ĂŶĚ�ϭ͘ϵϱϬ�DĞs�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ůŝŶĞĂƌͲŝŶƚĞƌƉŽůĂƟŽŶ͘�
dŚĞ�ĐŽĚĞ�ŝƐ�ǁƌŝƩĞŶ�ŝŶ��нн�ůĂŶŐƵĂŐĞ͘�&Žƌ�Ă�ŐŝǀĞŶ�ŝŶŝƟĂů�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ůŝƚŚŝƵŵ�ƚĂƌŐĞƚ�ƚŚŝĐŬŶĞƐƐ͕�ƚŚĞ�ĐŽĚĞ�ĚĞƚĞƌŵŝŶĞƐ�ƚŚĞ�
Ğǆŝƚ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞŶ�ƐĞůĞĐƚƐ�ƚŚĞ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ŶĞƵƚƌŽŶ�ǇŝĞůĚƐ�ĨƌŽŵ�ƚŚĞ�ĚĂƚĂďĂƐĞ�ƚŚĂƚ�ƐĂƟƐĮĞƐ�ƚŚĞ�ŝŶƉƵƚ�ĐŽŶĚŝƟŽŶƐ�
ŝŶ�ƚĞƌŵƐ�ŽĨ�ŵĂǆŝŵƵŵ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĂŶŐůĞ�ĂŶĚ�ƚŚĞ�ƉƌŽƚŽŶ�ĞŶĞƌŐŝĞƐ�ƚŚĂƚ�ĨĂůů�ǁŝƚŚŝŶ�ƚŚĞ�ŝŶŝƟĂů�ĂŶĚ�Ğǆŝƚ�ƉƌŽƚŽŶ�ĞŶĞƌŐŝĞƐ͕�ĂŶĚ�
integrate them over the proton energy ranges corresponding to the beam stopping length and also over the angular range cov-
ĞƌĞĚ�ďǇ�ƚŚĞ�ƐĂŵƉůĞ�ŝƌƌĂĚŝĂƚĞĚ�ďǇ�ƚŚĞ�ŶĞƵƚƌŽŶ�ďĞĂŵ͘�dŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ƉƌĞĚŝĐƚĞĚ�ďǇ��W�E�ǁĞƌĞ�ǀĂůŝĚĂƚĞĚ�ďǇ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
neutron spectra at Epсϭ͘ϵϭϮ�DĞs�ĂŶĚ�Ϯ͘ϯ�DĞs͘ ��W�E�ƌĞƐƵůƚƐ�ĂƌĞ�ĂůƐŽ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĐŽĚĞ�W/EK͘��W�E�
ǁŝůů�ďĞ�ĂĐĐĞƐƐŝďůĞ�ŽŶůŝŶĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ǁĞď�ůŝŶŬ�ŚƩƉ͗ͬͬŵǌƵ͘ĞĚƵ͘ŝŶͬŝŶĚĞǆ͘ƉŚƉͬƉŚǇƐŝĐƐͲĞƉĞŶ

S327 Description of nucleon scattering on 208Pb and 209Bi by a fully lane-consistent 
dispersive coupled-channel optical model potential 
Sun WL. 1, Wang J. 1, Soukhovitski E. 2, Capote R. 3 
ϭ�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ͖�Ϯ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŽǁĞƌ�ĂŶĚ�
EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�DŝŶƐŬͲ^ŽƐŶǇ͕ ��ĞůĂƌƵƐ͖�ϯ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕�
Austria 

dŚĞ�ĐŽƵƉůĞĚ�ĐŚĂŶŶĞůƐ�ŽƉƟĐĂů�ŵŽĚĞů�ŝƐ�ĂƉƉůŝĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ŶƵĐůĞŽŶ�ƐĐĂƩĞƌŝŶŐ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ĚŽƵďůǇ�ŵĂŐŝĐ�208Pb up to 200 MeV 
ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ͘��ŽƵƉůŝŶŐ�ǁŝƚŚ�ĞǆĐŝƚĞĚ�ůĞǀĞůƐ�ŽĨ�208Wď�ŚĂĚ�ďĞĞŶ�ďƵŝůƚ�ďĂƐĞĚ�ŽŶ�ƌĞĐĞŶƚůǇ�ƉƌŽƉŽƐĞĚ�ŵŽĚĞů�΀ϭ΁�ǁŚŝĐŚ�ĂůůŽǁƐ�ŝŶƚĞƌ-
ďĂŶĚ�ĐŽƵƉůŝŶŐ͘�EĞĐĞƐƐĂƌǇ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶƐ�ĂƉƉƌŽƉƌŝĂƚĞ�͞ĞīĞĐƟǀĞ͟�ĚĞĨŽƌŵĂƟŽŶƐ�ĚĞƚĞƌŵŝŶŝŶŐ�ĐŽƵƉůŝŶŐ�ŽĨ�ĞǆĐŝƚĞĚ�ůĞǀĞůƐ�ŚĂĚ�ďĞĞŶ�
ĮǆĞĚ�ĂƐ�ĂůůŽǁŝŶŐ�ďĞƐƚͲĮƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ŽďƐĞƌǀĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ŶƵĐůĞŽŶƐ�ƐĐĂƩĞƌĞĚ�ďǇ�ƚŚĞƐĞ�ůĞǀĞůƐ͕�ǁŚŝůĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƚŽƚĂů�ŶĞƵƚƌŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ͕�ĞůĂƐƟĐĂůůǇ�ƐĐĂƩĞƌĞĚ�ŶƵĐůĞŽŶ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�;Ɖ͕ŶͿ�ĚĂƚĂ͕�ŚĂĚ�ďĞĞŶ�ƵƐĞĚ�Ɛŝ-
multaneously to search the parameters of 208Wď�>ĂŶĞͲĐŽŶƐŝƐƚĞŶƚ�ĚŝƐƉĞƌƐŝǀĞ�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů͘�'ŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ďĞƚǁĞĞŶ�
ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ĐĂůĐƵůĂƟŽŶ�ǁŝƚŚ�ƚŚŝƐ�ƉŽƚĞŶƟĂů�ŝƐ�ŽďƐĞƌǀĞĚ͘�DĞĂŶǁŚŝůĞ͕�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĚĞƚĞƌŵŝŶĞĚ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ǁŝƚŚ�
the same parameters to neighboring odd nuclei 209�ŝ�ŝƐ�ĂůƐŽ�ĞǆĂŵŝŶĞĚ͘

΀ϭ΁�:͘�YƵĞƐĂĚĂ͕�Z͘��ĂƉŽƚĞ͕��͘^ŽƵŬŚŽǀŝƚƐŬŝŝ�ĂŶĚ�^͘��ŚŝďĂ͕���>ĂŶĞ�ĐŽŶƐŝƐƚĞŶƚ�KƉƟĐĂů����WŽƚĞŶƟĂů�ĨŽƌ�EƵĐůĞŽŶ�^ĐĂƩĞƌŝŶŐ�ŽŶ��ĐƟŶŝĚĞ�EƵĐůĞŝ�ǁŝƚŚ�
�ǆƚĞŶĚĞĚ��ŽƵƉůŝŶŐ͕�ϱƚŚ�/ŶƚĞƌŶĂƟŽŶĂů�tŽƌŬƐŚŽƉ�ŽŶ��ŽŵƉŽƵŶĚͲEƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ�ĂŶĚ�ZĞůĂƚĞĚ�dŽƉŝĐƐ͕�dŽŬǇŽ͕�:ĂƉĂŶ͘�KĐƚŽďĞƌ�ϭϵͲϮϯ͕�ϮϬϭϱ͘



231

ND 2016 - PROGRAMME & ABSTRACT BOOK 

S328 Role of rotational energy component in the dynamics of 16O+198Pt reaction
Sharma MK. 1, Rajni 1, Jain D. 2  
ϭ�^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�DĂƚĞƌŝĂůƐ�^ĐŝĞŶĐĞ͕�dŚĂƉĂƌ�hŶŝǀĞƌƐŝƚǇ͕ �WĂƟĂůĂ͕�/ŶĚŝĂ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�DĂƚĂ�'Ƶũƌŝ�
College, Fathegarh Sahib, India

/Ŷ�ŚĞĂǀǇ�ŝŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͕�ƚŚĞ�ĞǀĂƉŽƌĂƟŽŶ�ƌĞƐŝĚƵĞƐ�;�ZͿ�ĂƌĞ�ĨŽƌŵĞĚ�ĂƐ�ƚŚĞ�ŽƵƚĐŽŵĞ�ŽĨ�ĐŽŵƉĞƟƟŽŶ�ďĞƚǁĞĞŶ�ĮƐƐŝŽŶ�ĂŶĚ�
ŽƚŚĞƌ�ĚĞĐĂǇ�ĐŚĂŶŶĞůƐ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�;�EͿ͘�/Ŷ�ƚŚĞŽƌĞƟĐĂů�ƐƚƵĚǇ�ŽĨ�ŚĞĂǀǇ�ŝŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͕�ƚŚĞ�ůŽŶŐ�ƌĂŶŐĞ�;�ŽƵ-
ůŽŵď�ĂŶĚ�ĐĞŶƚƌŝĨƵŐĂůͿ�ĂŶĚ�ƚŚĞ�ƐŚŽƌƚ�ƌĂŶŐĞ�;ƉƌŽǆŝŵŝƚǇͿ�ŝŶƚĞƌĂĐƟŽŶƐ�ƉůĂǇ�Ă�ǀĞƌǇ�ĐƌƵĐŝĂů�ĂŶĚ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ͘��KǀĞƌ�ƚŚĞ�ƉĂƐƚ�ĨĞǁ�
ǇĞĂƌƐ͕�ƐŝŐŶŝĮĐĂŶƚ�ĂŵŽƵŶƚ�ŽĨ�ǁŽƌŬ�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ƐƉĞĐŝĮĐ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ǀĂƌŝŽƵƐ�ŝŶƚĞƌĂĐƟŽŶ�ƉŽƚĞŶƟĂůƐ�ŝŶ�ƚŚĞ�
ŚĞĂǀǇ�ŝŽŶ�ŝŶĚƵĐĞĚ�ĚǇŶĂŵŝĐƐ�ƐƚƵĚŝĞƐ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ǁĞ�ŚĂǀĞ�ĞŵƉŚĂƐŝƐĞĚ�ŽŶ�ĐĞŶƚƌŝĨƵŐĂů�ƉĂƌƚ�ŽĨ�ŝŶƚĞƌĂĐƟŽŶ�ƉŽƚĞŶƟĂů�ǀŝĂ�
ƚŚĞ�ƐƟĐŬŝŶŐ�;/SͿ�ĂŶĚ�ŶŽŶͲƐƟĐŬŝŶŐ�;/NSͿ�ůŝŵŝƚƐ�ŽĨ�ŵŽŵĞŶƚ�ŽĨ�ŝŶĞƌƟĂ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ĚǇŶĂŵŝĐĂů�ĐůƵƐƚĞƌ�ĚĞĐĂǇ�ŵŽĚĞů�;��DͿ�
΀ϭ΁͘�tĞ�ŚĂǀĞ�ĐĂůĐƵůĂƚĞĚ�ƚŚĞ��Z�ĂŶĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ĚĞĐĂǇ�ŽĨ�214ZŶΎ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĨŽƌŵĞĚ�ŝŶ�ƚŚĞ�16Kн198Pt reac-
ƟŽŶ�΀Ϯ΁͘�/ƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŵĞŶƟŽŶ�ŚĞƌĞ�ƚŚĂƚ͕�ƚŚŝƐ�ŝƐ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƚŚĂƚ�ǁĞ�ŚĂǀĞ�ƐƚƵĚŝĞĚ�ďŽƚŚ�ƚŚĞ�ĞǀĂƉŽƌĂƟŽŶ�ƌĞƐŝĚƵĞ�ĂŶĚ�ĨƵƐŝŽŶͲ
ĮƐƐŝŽŶ�;īͿ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ǁŝƚŚŝŶ�/S and INS�ůŝŵŝƚ͕�ĞĂƌůŝĞƌ�ŝƚ�ǁĂƐ�ĂĐĐŽƵŶƚĞĚ�ĞŝƚŚĞƌ�ĨŽƌ�ĞǀĂƉŽƌĂƟŽŶ�Žƌ�ī�ĐŚĂŶŶĞů͘�/ƚ�
ŝƐ�ǁŽƌƚŚ�ŶŽƟŶŐ�ƚŚĂƚ͕�ďŽƚŚ��Z�ĂŶĚ�ī�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĂƌĞ�ŶŝĐĞůǇ�ĂĚĚƌĞƐƐĞĚ�ďǇ�/S approach, although INS approach provides feasible 
addressal of data only for ER channel. It is evident from the literature that, ER process arises at lower angular momentum, 
ǁŚĞƌĞĂƐ�ī�ŽĐĐƵƌƐ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ŚŝŐŚĞƌ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ƌĂŶŐĞ͘�tŚŝĐŚ�ŝŶƚƵƌŶƐ�ƐĞĞŵ�ƚŽ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�/S�ǁŽƌŬƐ�ďĞƩĞƌ�ĨŽƌ�
ī�ĐŚĂŶŶĞů�ĂƐ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ŝƐ�ŵƵĐŚ�ŚŝŐŚĞƌ�ĨŽƌ�ƚŚŝƐ�ĐŚŽŝĐĞ�ŽĨ�ŵŽŵĞŶƚ�ŽĨ�ŝŶĞƌƟĂ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ŚĂǀĞ�ĂůƐŽ�
ĞǆƉůŽƌĞĚ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƐƉŚĞƌŝĐĂů͕�ƐƚĂƟĐ�ĂŶĚ�ĚǇŶĂŵŝĐ�ĚĞĨŽƌŵĂƟŽŶ�ŽŶ�ĐĞŶƚƌŝĨƵŐĂů�ƉĂƌƚ�ŽĨ�ƚŽƚĂů�ŝŶƚĞƌĂĐƟŽŶ�ƉŽƚĞŶƟĂů͘�tĞ�ĂƌĞ�ŝŶ�ƚŚĞ�
ƉƌŽĐĞƐƐ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�/S and INS�ĂƉƉƌŽĂĐŚĞƐ�ŽŶ�ĚŝīĞƌĞŶƚ�ŝƐŽƚŽƉĞƐ�ŽĨ�ZŶ͕�ǁŚŝĐŚ�ǁĞ�ŝŶƚĞŶĚ�ƚŽ�ĐŽŵƉůĞƚĞ�ďǇ�ƚŚĞ�ƟŵĞ�ŽĨ�
ĐŽŶĨĞƌĞŶĐĞ�ƉƌĞƐĞŶƚĂƟŽŶ͘
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�ĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƚŚĞŽƌǇ�ǁŝƚŚ�ƚŚĞ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ƉƌŽĐĞƐƐ�ƌĞƋƵŝƌĞ�Ă�ůŽƚ�ŽĨ�ŵŽĚĞů�ŝŶƉƵƚƐ�ƐƵĐŚ�ĂƐ�
ŽƉƟĐĂů�ƉŽƚĞŶƟĂůƐ͕�ůĞǀĞů�ĚĞŶƐŝƟĞƐ͕�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ͕�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌƐ͕�ĂŶĚ�ƐŽ�ŽŶ͘�/Ŷ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͕�ǁĞ�
ŽŌĞŶ�ĞŵƉůŽǇ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ƚŚĂƚ�ĂƌĞ�ĞƐƟŵĂƚĞĚ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂůůǇ͕ �Žƌ�ƐŽŵĞƟŵĞƐ�ǁĞ�ĚĞƌŝǀĞ�ƚŚĞŵ�ƐĞŵŝͲŵŝĐƌŽƐĐŽƉŝĐĂůůǇ�
ǁŝƚŚ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ƚŚĞŽƌŝĞƐ͘�tĞ�ĞŶǀŝƐŝŽŶ�ĐŽŵďŝŶŝŶŐ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŵŽĚĞůƐ�ǁŝƚŚ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝůů�
ďĞ�ǀĞƌǇ�ĂƩƌĂĐƟǀĞ�ĨŽƌ�ĨƵƌƚŚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐŽĚĞƐ͘��Ŷ�ĞǆĂŵƉůĞ�ŝƐ�ƚŚĞ�ŵĞĂŶͲĮĞůĚ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶ�ĨŽƌ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ĚŝƌĞĐƚͬƐĞŵŝͲĚŝƌĞĐƚ�ĐĂƉƚƵƌĞ�ŵŽĚĞů�ĚĞǀĞůŽƉĞĚ�Ăƚ�>ŽƐ��ůĂŵŽƐ͕�ǁŚĞƌĞ�ƚŚĞ�,ĂƌƚƌĞĞͲ&ŽĐŬ�;,&Ϳ���^�ƚŚĞŽƌǇ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ĐĂůĐƵ-
ůĂƟŶŐ�ďŽƵŶĚͲŶĞƵƚƌŽŶ�ǁĂǀĞͲĨƵŶĐƟŽŶƐ͘�ZĞĐĞŶƚůǇ�ƚŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ĞǆƚĞŶĚĞĚ�ƚŽ�ƚŚĞ�&ŝŶŝƚĞͲZĂŶŐĞ��ƌŽƉůĞƚ�DŽĚĞů�;&Z�DͿ�ĂŶĚ�
ƚŚĞ�ŵŽĚĞů�ǁĂƐ�ƵŶŝĮĞĚ�ǁŝƚŚ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĐŽĚĞ��Ž,ϯ�Ăƚ�>�E>͘�/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ�ǁĞ�ĚŝƐĐƵƐƐ�ƉŽƐƐŝďůĞ�ĐŽŶŶĞĐƟŽŶƐ�
ďĞƚǁĞĞŶ�ƚŚĞ�ŶƵĐůĞĂƌƌĞĂĐƟŽŶ�ĂŶĚ�ƐƚƌƵĐƚƵƌĞ�ŵŽĚĞůƐ͘�^ŝŶĐĞ�ĨƵůůǇͲŵŝĐƌŽƐĐŽƉŝĐ�ĐĂůĐƵůĂƟŽŶƐ�ƐƟůů�ŚĂǀĞ�ƐŽŵĞ�ŝƐƐƵĞƐ�ŝŶ�ƉƌĂĐƟĐĂů�ĂƉ-
ƉůŝĐĂƟŽŶƐ͕�ǁĞ�ůŝŵŝƚ�ŽƵƌƐĞůǀĞƐƚŽ�Ă�ƐĞŵŝͲŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ�ƐŽ�ƚŚĂƚ�ǁĞ�ĐĂŶ�ƉĞƌĨŽƌŵ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�
ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ƚŚĞ�ƐŝŶŐůĞͲƉĂƌƟĐůĞ�ƐƚĂƚĞƐ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�&Z�D�Žƌ�,&Ͳ��^�ĂƌĞ�ƚŚĞ�ďĂƐŝƐ�ĨŽƌ�ŶƵ-
ĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ͘�tĞ�ĂƉƉůǇ�ƚŚĞ�'ĂƵƐƐŝĂŶ�KƌƚŚŽŐŽŶĂů��ŶƐĞŵďůĞ�;'K�Ϳ�ƚŽ�ĂǀĞƌĂŐĞ�ƚŚĞ�ƉĂƌƟĐůĞͲŚŽůĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ͕ �
ĨƌŽŵ�ǁŚŝĐŚ�ůŽĐĂů�ŇƵĐƚƵĂƟŽŶ�ŝŶ�ƚŚĞ�ƉĂƌŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĐĂŶ�ďĞ�ŝŶĨĞƌƌĞĚ͘�^ŝŶĐĞ�ƚŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ƌĞĂƐŽŶĂďůǇ�ĨĂƐƚ͕�ǁĞ�ĂƌĞ�ĂďůĞ�
ƚŽ�ĮŶĞͲƚƵŶĞ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ƚŽ�ĂǀĂŝůĂďůĞ�ŽďƐĞƌǀĂďůĞƐ�ŝŶ�Ă�ƉĂƌƟĐƵůĂƌ�ŵĂƐƐ�ƌĞŐŝŽŶ�ŽĨ�ŝŶƚĞƌĞƐƚ͘
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R331 Ab initio calculations of light-nucleus reactions 
YƵĂŐůŝŽŶŝ�^͘�ϭ͕�,ƵƉŝŶ�'͘�Ϯ͕�EĂǀƌĂƟů�W͘ �ϯ 
ϭ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕��ĂůŝĨŽƌŶŝĂ͕�h^�͖�Ϯ����ͬ��Dͬ�/&͕ �^ĞƌǀŝĐĞ�ƚŚĞ�WŚǇƐŝƋƵĞ�
EƵĐůğĂŝƌĞ͕��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�ϯ�dZ/hD&͕ �sĂŶĐŽƵǀĞƌ͕ ��ĂŶĂĚĂ

�Ŷ�Ăď�ŝŶŝƟŽ�;ŝ͘Ğ͕͘�ĨƌŽŵ�ĮƌƐƚ�ƉƌŝŶĐŝƉůĞƐͿ�ƚŚĞŽƌĞƟĐĂů�ĨƌĂŵĞǁŽƌŬ�ĐĂƉĂďůĞ�ŽĨ�ƉƌŽǀŝĚŝŶŐ�Ă�ƵŶŝĮĞĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�
ůŽǁͲĞŶĞƌŐǇ�ƌĞĂĐƟŽŶ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ůŝŐŚƚ�ŶƵĐůĞŝ�ŝƐ�ĚĞƐŝƌĂďůĞ�ƚŽ�ĂƌƌŝǀĞ�Ăƚ�ĂĐĐƵƌĂƚĞ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ĐƌƵĐŝĂů�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŶƵĐůĞĂƌ�ĂƐ-
ƚƌŽƉŚǇƐŝĐƐ͕�ĨƵƐŝŽŶͲĞŶĞƌŐǇ�ƌĞƐĞĂƌĐŚ͕�ĂŶĚ�ŽƚŚĞƌ�ĂƉƉůŝĐĂƟŽŶƐ͘�/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ǁĞ�ǁŝůů�ďƌŝĞŇǇ�ƉƌĞƐĞŶƚ�ĂŶ�ĞĸĐŝĞŶƚ�ŵĂŶǇͲďŽĚǇ�ĂƉƉƌŽĂĐŚ�
ƚŽ�ŶƵĐůĞĂƌ�ďŽƵŶĚ�ĂŶĚ�ƐĐĂƩĞƌŝŶŐ�ƐƚĂƚĞƐ�ĂůŝŬĞ͕�ŬŶŽǁŶ�ĂƐ�ƚŚĞ�Ăď�ŝŶŝƟŽ�ŶŽͲĐŽƌĞ�ƐŚĞůů�ŵŽĚĞů�ǁŝƚŚ�ĐŽŶƟŶƵƵŵ�΀ϭ΁͘�/Ŷ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ͕�
ƐƋƵĂƌĞͲŝŶƚĞŐƌĂďůĞ�ĞŶĞƌŐǇ�ĞŝŐĞŶƐƚĂƚĞƐ�ŽĨ�ƚŚĞ��ͲŶƵĐůĞŽŶ�ƐǇƐƚĞŵ�ĂƌĞ�ĐŽƵƉůĞĚ�ƚŽ�;�ͲĂͿнĂ�ƚĂƌŐĞƚͲƉůƵƐͲƉƌŽũĞĐƟůĞ�ǁĂǀĞ�ĨƵŶĐƟŽŶƐ�ŝŶ�
ƚŚĞ�ƐƉŝƌŝƚ�ŽĨ�ƚŚĞ�ƌĞƐŽŶĂƟŶŐ�ŐƌŽƵƉ�ŵĞƚŚŽĚ�΀Ϯ΁�ƚŽ�ŽďƚĂŝŶ�ĂŶ�ĞĸĐŝĞŶƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ŵĂŶǇͲďŽĚǇ�ŶƵĐůĞĂƌ�ĚǇŶĂŵŝĐƐ�ďŽƚŚ�Ăƚ�ƐŚŽƌƚ�
ĂŶĚ�ŵĞĚŝƵŵ�ĚŝƐƚĂŶĐĞƐ�ĂŶĚ�Ăƚ�ůŽŶŐ�ƌĂŶŐĞƐ͘��ŽŵƉŽƵŶĚ͕�ƚĂƌŐĞƚ�ĂŶĚ�ƉƌŽũĞĐƟůĞ�ĞŶĞƌŐǇ�ĞŝŐĞŶƐƚĂƚĞƐ�ĂƌĞ�Ăůů�ĚĞƐĐƌŝďĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�Ăď�
ŝŶŝƟŽ�ŶŽͲĐŽƌĞ�ƐŚĞůů�ŵŽĚĞů�΀ϯ΁͘��tĞ�ǁŝůů�ƐŚŽǁ�ƚŚĂƚ�ƉƌĞĚŝĐƟǀĞ�ƌĞƐƵůƚƐ�ĨŽƌ�ŶƵĐůĞŽŶ�΀ϰ΁�ĂŶĚ�ĚĞƵƚĞƌŝƵŵ�΀ϱ΁�ƐĐĂƩĞƌŝŶŐ�ŽŶ�ϰ,Ğ�ŶƵĐůĞŝ�
ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ĚŝƌĞĐƚ�ƐŽůƵƟŽŶ�ŽĨ�ƚŚĞ�^ĐŚƌŽĞĚŝŶŐĞƌ�ĞƋƵĂƟŽŶ�ǁŝƚŚ�ŵŽĚĞƌŶ�ŶƵĐůĞĂƌ�ƉŽƚĞŶƟĂůƐ͘
WƌĞƉĂƌĞĚ�ďǇ�>>E>�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ�EŽ͘Ͱ���Ͳ��ϱϮͲϬϳE�Ϯϳϯϰϰ͘�dŚŝƐ�ŵĂƚĞƌŝĂů�ŝƐ�ďĂƐĞĚ�ƵƉŽŶ�ǁŽƌŬ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�h͘^͘Ͱ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͕ �KĸĐĞ�ŽĨ�^Đŝ-
ĞŶĐĞ͕�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�ƵŶĚĞƌ�
tŽƌŬ�WƌŽƉŽƐĂů�EŽ͘Ͱ�^�tϭϭϱϴ͘�

΀ϭ΁�^͘��ĂƌŽŶŝ͕�W͘ �EĂǀƌĂƟů�ĂŶĚ�^͘�YƵĂŐůŝŽŶŝ͕�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϭϬ͕�ϬϮϮϱϬϱ�;ϮϬϭϯͿ͖�WŚǇƐ͘�ZĞǀ͘ ���ϴϳ͕�ϬϯϰϯϮϲ�;ϮϬϭϯͿ͖͘�΀Ϯ΁�z͘ ��͘�dĂŶŐ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞƉ͘�
ϰϳ͕�ϭϲϳ�;ϭϵϳϴͿ͖�<͘�>ĂŶŐĂŶŬĞ�ĂŶĚ�,͘�&ƌŝĞĚƌŝĐŚ͕���ĚǀĂŶĐĞƐ�ŝŶ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�ĐŚĂƉƚĞƌ�ϰ͕͘�WůĞŶƵŵ͕�EĞǁ�zŽƌŬ͕�ϭϵϴϳ͖͘�΀ϯ΁�W͘ �EĂǀƌĂƟů͕�:͘�W͘ �sĂƌǇ͕ �
ĂŶĚ��͘�Z͘��ĂƌƌĞƩ͕�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϴϰ͕�ϱϳϮϴ�;ϮϬϬϬͿ͖�WŚǇƐ͘�ZĞǀ͘ ����ϲϮ͕�Ϭϱϰϯϭϭ�;ϮϬϬϬͿ͖͘�΀ϰ΁�'͘�,ƵƉŝŶ͕�^͘�YƵĂŐůŝŽŶŝ͕�ĂŶĚ�W͘ �EĂǀƌĂƟů͕�WŚǇƐ͘�ZĞǀ͘ ���ϵϬ͕�
ϬϲϭϲϬϭ;ZͿ�;ϮϬϭϰͿ͖͘�΀ϱ΁�'͘�,ƵƉŝŶ͕�^͘�YƵĂŐůŝŽŶŝ͕�ĂŶĚ�W͘ �EĂǀƌͰ Ă͛Ɵů͕�WŚǇƐ͘�ƌĞǀ͘ �>ĞƩ͘�ϭϭϰ͕�ϮϭϮϱϬϮ�;ϮϬϭϱͿ͘

R332 Statistical theory of light-nucleus reactions with 1p-shell light nuclei involved 
Sun X. 1, Zhang J. 2 
ϭ�'ƵĂŶŐǆŝ�EŽƌŵĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ŽůůĞŐĞ�ŽĨ�WŚǇƐŝĐƐ͕�'ƵŝůŝŶ͕�W͘ Z͘�ŚŝŶĂ͖�Ϯ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ �
ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

dŚĞ�ϭƉͲƐŚĞůů�ůŝŐŚƚ�ĞůĞŵĞŶƚƐ�;>ŝ͕��Ğ͕��͕��͕�E͕�ĂŶĚ�KͿ�ŚĂĚ�ůŽŶŐ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ĂƐ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ŝŵƉƌŽǀŝŶŐ�ŶĞƵ-
ƚƌŽŶ�ĞĐŽŶŽŵǇ�ŝŶ�ƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ĮƐƐŝŽŶ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ŝŶ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌͲĚƌŝǀĞŶ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ͘���ƐƚĂƟƐƟ-
ĐĂů�ƚŚĞŽƌǇ�ŽĨ�ůŝŐŚƚ�ŶƵĐůĞƵƐ�ƌĞĂĐƟŽŶƐ�;^d>EͿ�ŝƐ�ƉƌŽƉŽƐĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ďŽƚŚ�ŶĞƵƚƌŽŶ�ĂŶĚ�
ůŝŐŚƚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ϭƉͲƐŚĞůů�ůŝŐŚƚ�ŶƵĐůĞŝ�ŝŶǀŽůǀĞĚ͘�dŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�^d>E�ŝƐ�ĚĞƐĐƌŝďĞĚ�ďǇ�ƚŚĞ�
ƵŶŝĮĞĚ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĂŶĚ�ĞǆĐŝƚŽŶ�ŵŽĚĞů͕�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ĂŶĚ�ƉĂƌŝƚǇ�ĐŽŶƐĞƌǀĂƟŽŶƐ�ĂƌĞ�ƐƚƌŝĐƚůǇ�ĐŽŶƐŝĚĞƌĞĚ�
ŝŶ�ĞƋƵŝůŝďƌŝƵŵ�ĂŶĚ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ƉƌŽĐĞƐƐĞƐ͘�dŚĞ��ŽƵůŽŵď�ďĂƌƌŝĞƌƐ�ŽĨ�ƚŚĞ� ŝŶĐŽŵŝŶŐ�ĂŶĚ�ŽƵƚŐŽŝŶŐ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ͕�ǁŚŝĐŚ�
ƐŝŐŶŝĮĐĂŶƚůǇ�ŝŶŇƵĞŶĐĞ�ƚŚĞ�ŽƉĞŶ�ĐŚĂŶŶĞůƐ�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ͕�ĐĂŶ�ďĞ�ƌĞĂƐŽŶĂďůǇ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ĐŚĂŶŶĞů�ĂŶĚ�ĚŝīĞƌĞŶƚ�
ŽƵƚŐŽŝŶŐ�ĐŚĂŶŶĞůƐ͘�/Ŷ�ŬŝŶĞŵĂƟĐƐ͕�ƚŚĞ�ƌĞĐŽŝůŝŶŐ�ĞīĞĐƚƐ�ŝŶ�ǀĂƌŝŽƵƐ�ĞŵŝƐƐŝŽŶ�ƉƌŽĐĞƐƐĞƐ�ĂƌĞ�ƐƚƌŝĐƚůǇ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�dŚĞ�ĂŶĂůǇƟ-
ĐĂů�ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ�ŝŶ�ƐĞƋƵĞŶƟĂů�ĂŶĚ�ƐŝŵƵůƚĂŶĞŽƵƐ�ĞŵŝƐƐŝŽŶ�ƉƌŽĐĞƐƐĞƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�
ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ŶĞǁ�ŝŶƚĞŐƌĂů�ĨŽƌŵƵůĂ�ƉƌŽƉŽƐĞĚ�ŝŶ�ŽƵƌ�ƌĞĐĞŶƚ�ƉĂƉĞƌ�΀WŚǇƐ͘�ZĞǀ͘ ���ϵϮ͕�ϬϲϭϲϬϭ;ZͿ�;ϮϬϭϱͿ΁͘�dĂŬŝŶŐ�ƚŚĞ�ϵ�Ğ;Ɖ͕ǆŶͿ�
ƌĞĂĐƟŽŶ�ĂƐ�ĂŶ�ĞǆĂŵƉůĞ͕�ǁĞ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŽƵƚŐŽŝŶŐ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ƵƐŝŶŐ�ƚŚĞ�
WhE&�ĐŽĚĞ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�^d>E͘�dŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚŽƵďůĞͲĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŶĞƵƚƌŽŶƐ�Ăƚ��Ɖсϭϴ�DĞs�ĐĂŶ�ďĞ�
ƌĞŵĂƌŬĂďůǇ�ǁĞůů�ƌĞƉƌŽĚƵĐĞĚ͕�ǁŚŝĐŚ�ŝŶĚŝĐĂƚĞƐ�ƚŚĂƚ�ƚŚĞ�WhE&�ĐŽĚĞ�ŝƐ�Ă�ƉŽǁĞƌĨƵů�ƚŽŽů�ƚŽ�ƐĞƚ�ƵƉ�͞ĮůĞͲϲ͟�ŝŶ�ƚŚĞ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ůŝďƌĂƌǇ�
ĨŽƌ�ůŝŐŚƚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ϭƉͲƐŚĞůů�ůŝŐŚƚ�ŶƵĐůĞŝ�ŝŶǀŽůǀĞĚ͘
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R333 Global phenomenological and microscopic optical model potentials for alpha 
'ƵŽ�,͘�ϭ͕�^Ƶ�y͘�Ϯ͕�>ŝĂŶŐ�,͘�ϯ͕�yƵ�z͘ �Ϯ͕�,ĂŶ�z͘ �ϯ͕�^ŚĞŶ�Y͘�ϯ 
ϭ�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�Ϯ�^ŚĂŶǆŝ��ĂƚŽŶŐ�hŶŝǀĞƌƐŝƚǇ͕ �
^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ůĞĐƚƌŽŶŝĐ�^ĐŝĞŶĐĞ͕��ĂƚŽŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�ϯ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

dŚĞ�ŽƉƟĐĂů�ŵŽĚĞů�ŚĂƐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�ŵĂŶǇ�ďƌĂŶĐŚĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƉŚǇƐŝĐƐ͘�dŚĞ�ĐĞŶƚƌĂů�ĂƐƐƵŵƉƟŽŶ�ŽĨ�ƚŚĂƚ�ŵŽĚĞů�
ŝƐ�ƚŚĂƚ�ƚŚĞ�ĐŽŵƉůŝĐĂƚĞĚ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ�ĂŶ�ŝŶĐŝĚĞŶƚ�ƉĂƌƟĐůĞ�ĂŶĚ�Ă�ŶƵĐůĞƵƐ�ĐĂŶ�ďĞ�ƌĞƉƌĞƐĞŶƚĞĚ�ďǇ�Ă�ĐŽŵƉůĞǆ�ŵĞĂŶͲĮĞůĚ�
ƉŽƚĞŶƟĂů͘��Ŷ�ŝŵƉŽƌƚĂŶƚ�ĨĞĂƚƵƌĞ�ŽĨ�Ă�ŐŽŽĚ�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů�ŝƐ�ƚŚĂƚ�ŝƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƌĞůŝĂďůǇ�ƉƌĞĚŝĐƚ�ƚŚĞ�ŽďƐĞƌǀĂďůĞƐ�ĨŽƌ�
ĞŶĞƌŐŝĞƐ�ĂŶĚ�ŶƵĐůŝĚĞƐ�ĨŽƌ�ǁŚŝĐŚ�ŶŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĞǆŝƐƚ͕�ŵĞĂŶǁŚŝůĞ�ƚŚĞ�ŝŶŐƌĞĚŝĞŶƚƐ�ŽĨ�ƚŚĞ�ŵŽĚĞů͕�ĞŝƚŚĞƌ�ŵŝĐƌŽƐĐŽƉŝĐ�Žƌ�
phenomenological, are physically well-behaved.
��ƐĞƚ�ŽĨ�ŐůŽďĂů�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŽƉƟĐĂů�ŵŽĚĞů�ƉŽƚĞŶƟĂů�ƉĂƌĂŵĞƚĞƌƐ�ŚĂƐ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ĂůƉŚĂ�ƉƌŽũĞĐƟůĞ͕�ďǇ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�
ĮƫŶŐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�ƚŽƚĂů�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ƚŚĞ�ŵĂƐƐ�ƌĂŶŐĞ�ŽĨ�
ƚĂƌŐĞƚ�ŶƵĐůĞŝ�ϮϬч�чϮϬϵ�Ăƚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�ďĞůŽǁ�ϰϬϬ�DĞs͘ �dŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŽƚĂů�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞůĂƐƟĐ�
ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘
dŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ĨŽƌ�ĂůƉŚĂ�ŝƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƚŚĞ�'ƌĞĞŶ�ĨƵŶĐƟŽŶ�ŵĞƚŚŽĚ�ƚŚƌŽƵŐŚ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ�ĂƉƉƌŽǆŝŵĂƟŽŶ�
ĂŶĚ�ůŽĐĂů�ĚĞŶƐŝƚǇ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĞīĞĐƟǀĞ�^ŬǇƌŵĞ�ŶƵĐůĞŽŶͲŶƵĐůĞŽŶ�ŝŶƚĞƌĂĐƟŽŶ͘�dŚĞ�ƌĂĚŝĂů�ĚĞƉĞŶĚĞŶĐĞ͕�ƚŚĞ�ǀŽů-
ƵŵĞ�ŝŶƚĞŐƌĂů�ƉĞƌ�ŶƵĐůĞŽŶ�ĂŶĚ�ƚŚĞ�ƌŽŽƚ�ŵĞĂŶ�ƐƋƵĂƌĞ�ƌĂĚŝŝ�ŽĨ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ͘�dŚĞ�ƚŽƚĂů�ƌĞĂĐƟŽŶ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĨŽƌ�ŶƵĐůŝĚĞƐ�ŝŶ�ƚŚĞ�ŵĂƐƐ�ƌĂŶŐĞ�ϭϮч�чϮϬϵ�ǁŝƚŚ�ŝŶĐŝĚĞŶƚ�ĂůƉŚĂ�ĞŶĞƌŐŝĞƐ�
ďĞůŽǁ�ϰϬϬ�DĞs�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ͕�ĂŶĚ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�
dŚĞ�ƉŽƚĞŶƟĂů�ĚĞƉƚŚ͕�ƐŚĂƉĞ͕�ƌĞůĂƟǀĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ƐƵƌĨĂĐĞ�ĂŶĚ�ǀŽůƵŵĞ�ƉĂƌƚƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�ŵŝ-
ĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ĨŽƌ�ĐĞƌƚĂŝŶ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ�ĂƌĞ�ŝŶ�ƌĞĂƐŽŶĂďůĞ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚŽƐĞ�ŽĨ�ƚŚĞ�ŐůŽďĂů�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�
ŽƉƟĐĂů�ƉŽƚĞŶƟĂů͘�DŽƌĞŽǀĞƌ͕ �ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�
ǁŝƚŚ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨĂŝƌůǇ�ǁĞůů͕�ĂŶĚ�ƚŽ�ĐĞƌƚĂŝŶ�ĞǆƚĞŶƚ�ĂƌĞ�ĐŽŵƉĂƌĂďůĞ�ǁŝƚŚ�
ƚŚŽƐĞ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ƵƉ�ƚŽ�ϰϬϬ�DĞs͘ �

I334 Nuclear fission: from more phenomenology and adjusted parameters to more 
fundamental theory and increased predictive power 
�ƵůŐĂĐ��͘�ϭ͕�DĂŐŝĞƌƐŬŝ�W͘ �Ϯ͕�ZŽĐŚĞ�<͘�ϯ͕�^ƚĞƚĐƵ�/͘�ϰ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƐŚŝŶŐƚŽŶ͕�^ĞĂƩůĞ͕�t�͕�h^�͖�Ϯ�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕�tĂƌƐĂǁ�hŶŝǀĞƌƐŝƚǇ�
ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �tĂƌƐĂǁ͕�WŽůĂŶĚ͖�ϯ�WĂĐŝĮĐ�EŽƌƚŚǁĞƐƚ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �ZŝĐŚůĂŶĚ͕�t�͕�h^�͖�ϰ�dŚĞŽƌĞƟĐĂů�
�ŝǀŝƐŝŽŶ͕�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �ED͕�h^�

dŚĞ�ǁĂǀĞ�ĨƵŶĐƟŽŶ�ŽĨ�Ă�ĮƐƐŝŽŶŝŶŐ�ŶƵĐůĞƵƐ�ĚĞƉĞŶĚƐ�ŽŶ�ϯ�ͲĐŽŽƌĚŝŶĂƚĞƐ�ĂŶĚ�ƟŵĞ͕�ŚĂƐ�ϮAуϭϬ72-spin components and the Schröding-
Ğƌ�ĞƋƵĂƟŽŶ�ƐŽůƵƟŽŶ�ŝƐ�Ă�ĨŽƌĞǀĞƌ�ĞůƵƐŝǀĞ�ŐŽĂů�ŽŶ�ĐůĂƐƐŝĐĂů�ĐŽŵƉƵƚĞƌƐ͘��ĞŝŶŐ�ƚŚƵƐ�ĨŽƌĐĞĚ�ƚŽ�ƌĞůǇ�ŽŶ�ƉŚĞŶŽŵĞŶŽůŽŐǇ�ĂŶĚ�ƐŝŵƉůŝ-
ĮĞĚ�ŵŽĚĞůƐ�ŝŶƐƚĞĂĚ͕�ŽŶĞ�ŐĂǀĞ�ƵƉ�ŽŶ�ĞƐƚĂďůŝƐŚŝŶŐ�Ă�ĐŽŶŶĞĐƟŽŶ�ďĞƚǁĞĞŶ�Ă�ŵŝĐƌŽƐĐŽƉŝĐ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚǇŶĂŵŝĐƐ�ĂŶĚ�
ĞǆƉĞƌŝŵĞŶƚ͘�,ŽǁĞǀĞƌ͕ �ŝŶƐƚĞĂĚ�ŽĨ�ĐŽŵƉƵƟŶŐ�ƚŚĞ�ĨƵůů�ŵĂŶǇͲďŽĚǇ�ǁĂǀĞ�ĨƵŶĐƟŽŶ͕�ŽŶĞ�ĐĂŶ�ĚĞƚĞƌŵŝŶĞ�ŽŶůǇ�ƚŚĞ�ŽŶĞͲďŽĚǇ�ĚĞŶƐŝƚǇ�
ǁŝƚŚŝŶ�ƚŚĞ��ĞŶƐŝƚǇ�&ƵŶĐƟŽŶĂů�dŚĞŽƌǇ�;�&dͿ͕�ƚŚĞ�ŚŝŐŚůǇ�ƐƵĐĐĞƐƐĨƵů�ĂƉƉƌŽĂĐŚ�ƉŝŽŶĞĞƌĞĚ�ďǇ�<ŽŚŶ�;EŽďĞů�ƉƌŝǌĞ͕�ϭϵϵϴͿ͕�,ŽŚĞŶďĞƌŐ͕�
ĂŶĚ�^ŚĂŵ��;ϭϵϲϰͲϭϵϲϱͿ�ĨŽƌ�ŵĂŶǇͲĞůĞĐƚƌŽŶ�ƐǇƐƚĞŵƐ�ŝŶ�ĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ĐŽŶĚĞŶƐĞĚ�ŵĂƩĞƌ�ƉŚǇƐŝĐƐ͘�tŝƚŚŝŶ��&d�ĮƐƐŝŽŶ�ĚǇŶĂŵŝĐƐ�
ďĞĐŽŵĞƐ�ĐŽŵƉƵƚĂƟŽŶĂůůǇ�ŵĂŶĂŐĞĂďůĞ�ĂŶĚ�Ă�ŵŝĐƌŽƐĐŽƉŝĐ�ĚĞƐĐƌŝƉƟŽŶ�ĨĞĂƐŝďůĞ͘�dŽ�ƐƚƵĚǇ�ƋƵĂŶƚƵŵ�ĚǇŶĂŵŝĐƐ�ǁĞ�ĚĞǀĞůŽƉĞĚ�Ă�
ƌĞĂůͲƟŵĞ��&d�ĞǆƚĞŶƐŝŽŶ͕�ĞǆƉůŝĐŝƚůǇ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ŽĨ�ƚŚĞ�ĐƌƵĐŝĂů�ƉĂŝƌŝŶŐ�ĐŽƌƌĞůĂƟŽŶƐ͕�ƵƐĞĚ�ĞǆŝƐƟŶŐ�ƌĞĂƐŽŶĂďůǇ�ĂĐĐƵƌĂƚĞ�
ĞŶĞƌŐǇ�ĚĞŶƐŝƚǇ�ĨƵŶĐƟŽŶĂůƐ�;��&Ϳ͕�ĂŶĚ�ŝŵƉůĞŵĞŶƚĞĚ�ŝƚ�ŽŶ�ůĞĂĚĞƌƐŚŝƉ�ĐůĂƐƐ�ĐŽŵƉƵƚĞƌƐ͘�dŚĞƐĞ���&Ɛ�ƐĂƟƐĨǇ�Ăůů�ƌĞƋƵŝƌĞĚ�ƐǇŵŵĞ-
ƚƌŝĞƐ͕�ƚŚĞ�ƐŽůƵƟŽŶƐ�ĂƌĞ�ĂůůŽǁĞĚ�ƚŽ�ďƌĞĂŬ�Ăůů�ƐǇŵŵĞƚƌŝĞƐ͕�ĂŶĚ�ǁĞ�ƚĂŬĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�'Wh�;ŐƌĂƉŚŝĐ�ƉƌŽĐĞƐƐŝŶŐ�ƵŶŝƚͿ�ĂĐĐĞůĞƌĂƚŽƌƐ͕�
ǁŚŝĐŚ�ƉƌŽǀŝĚĞ�ĂŶ�ĞŶŽƌŵŽƵƐ�ƐƉĞĞĚƵƉ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�Ă��Wh�;ĐĞŶƚƌĂů�ƉƌŽĐĞƐƐŝŶŐ�ƵŶŝƚͿ�ĐŽĚĞ͘����ƐŝŶŐůĞ�'Wh�ŽŶ�dŝƚĂŶ�;KĂŬ�ZŝĚŐĞ�
EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇͿ�ƉĞƌĨŽƌŵƐ�ƚŚĞ�ƐĂŵĞ�ŶƵŵďĞƌ�ŽĨ�ŽƉĞƌĂƟŽŶƐ�ƉĞƌ�ƐĞĐŽŶĚ�ĂƐ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϲϬ��WhƐ͕�ĂŶĚ�ƚŚĞ�'WhƐ�ĂůŽŶĞ�
ƉƌŽǀŝĚĞ�ϵϬй�ŽĨ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ƉĞĂŬ�ƐƉĞĞĚ͘��ƵƌƌĞŶƚůǇ�ǁĞ�ĂƌĞ�ĂďůĞ�ƚŽ�ƐŝŵƵůĂƚĞ�ƚŚĞ�ĮƐƐŝŽŶ�ĚǇŶĂŵŝĐƐ�;ƐĂĚĚůĞͲƚŽͲƐĐŝƐƐŝŽŶͿ�ŝŶ�ƌĞĂůͲ
ƟŵĞ�ĂŶĚ�ŐĂŝŶ�ĂŶ�ƵŶƉĂƌĂůůĞůĞĚ�ŝŶƐŝŐŚƚ�ŽŶ�ŵĂŶǇ�ŽďƐĞƌǀĂďůĞƐ͗�ƚŚĞ�ƉƌĞͲŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ͕�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�;d<�Ϳ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�
ĨƌĂŐŵĞŶƚƐ͕�ĐŚĂƌŐĞ�ĂŶĚ�ŵĂƐƐ�ǇŝĞůĚƐ͕�ƚŚĞ�ƐŚĂƌŝŶŐ�ŽĨ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ďĞƚǁĞĞŶ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�ĂŶĚ�ƚŚĞŝƌ� ŝŶŝƟĂů�ĂŶŐƵůĂƌ�
ŵŽŵĞŶƚƵŵ�ĚŝƐƚƌŝďƵƟŽŶƐ͘��ǀĞŶ�ŝĨ�ŶŽ�ĐŽŵƉůĞƚĞ�ƉƌŽĐĞƐƐ�ĚĞƐĐƌŝƉƟŽŶ�ĐĂŶ�ďĞ�ĂĐŚŝĞǀĞĚ�ǇĞƚ��;Ğ͘Ő͘�ŶŽ�ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐ-
ƐŝŽŶƐ�ĨƌŽŵ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�ǁŚŝĐŚ�ƌĞƋƵŝƌĞ�ǀĞƌǇ�ůŽŶŐ�ƟŵĞƐͿ͕�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĂƐ�ŝŶƉƵƚ�
ŝŶƚŽ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĐŽĚĞƐ�ƚŚĂƚ�ƚƌĞĂƚ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘�d<��ĂŶĚ�ŵĂƐƐͬĐŚĂƌŐĞ�ǇŝĞůĚƐ�ĂƌĞ�ĚŝƌĞĐƚůǇ�ĐŽŵƉĂƌĞĚ�
ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁŝƚŚ�ƵŶĞǆƉĞĐƚĞĚůǇ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ĂŶĚ�ǁŝƚŚ�ŶŽ�ĮƫŶŐ�ƉĂƌĂŵĞƚĞƌƐ͕�ƐĞĞ��ƵůŐĂĐ�Ğƚ�Ăů͘�Ăƌyŝǀ͗ϭϱϭϭ͘ϬϬϳϯϴ�
ĂŶĚ�ǀŝĚĞŽƐ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ĨĂĐƵůƚǇ͘ǁĂƐŚŝŶŐƚŽŶ͘ĞĚƵͬďƵůŐĂĐͬWƵϮϰϬ
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Abstracts

R335 Study of five-dimensional potential-energy surfaces for actinide isotopes by the 
macroscopic-microscopic method 
&ĂŶ�d^͘�ϭ͕��ŚƵ�y͘�ϭ͕�tĂŶŐ��D͘�ϭ͕��ŚƵ�t:͘�ϭ͕�ĂŶĚ��ŚŽŶŐ��>͘�ϭ 
ϭ�^ƚĂƚĞ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �/ŶƐƟƚƵƚĞ�ĨŽƌ�,ĞĂǀǇ�ŝŽŶ�WŚǇƐŝĐƐ͕�^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ͕�
WĞŬŝŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

dŽ�ƌĞǀĞĂů�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ŽďƐĞƌǀĂďůĞƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͕�ŽŶĞ�ŵƵƐƚ�ĐĂůĐƵůĂƚĞ�Ă�ŵƵůƟͲĚŝŵĞŶƐŝŽŶĂů�ƉŽƚĞŶƟĂůͲĞŶĞƌŐǇ�ƐƵƌĨĂĐĞ�
ƚŚĂƚ�ŐƵŝĚĞƐ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐŚĂƉĞ�ĞǀŽůƵƟŽŶ�ĨƌŽŵ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ƚŽ�ƚŚĞ�ƐĞƐƐŝŽŶ�ƉŽŝŶƚ͘�/ƚ�ŝƐ�ŐĞŶĞƌĂůůǇ�ĂĐĐĞƉƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŵĂĐƌŽƐĐŽƉ-
ŝĐͲŵŝĐƌŽƐĐŽƉŝĐ�ŵĞƚŚŽĚ�ŝƐ�Ă�ƉŽǁĞƌĨƵů�ƚŽŽů�ŝŶ�ƚŚĞ�ůĂƌŐĞͲƐĐĂůĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐŝĞƐ͘��
/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ƚŚĞ�ŶƵĐůĞĂƌ�ƉŽƚĞŶƟĂůͲĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĚĞĨŽƌŵĞĚ�ŶƵĐůĞŝ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƐŚĂƉĞ�ĐŽŽƌĚŝŶĂƚĞƐ� ŝƐ�ĐĂůĐƵůĂƚĞĚ�ŝŶ�Ă�ĮǀĞͲ
ĚŝŵĞŶƐŝŽŶĂů� ;ϱ�Ϳ�ƉĂƌĂŵĞƚĞƌ�ƐƉĂĐĞ�ŽĨ� ƚŚĞ�ĂǆŝĂůůǇ�ƐǇŵŵĞƚƌŝĐ�ŐĞŶĞƌĂůŝǌĞĚ�>ĂǁƌĞŶĐĞ�ƐŚĂƉĞƐ͕�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ� ƚŚĞ�ŵĂĐƌŽƐĐŽƉŝĐͲ
ŵŝĐƌŽƐĐŽƉŝĐ�ŵĞƚŚŽĚ͘�dŚĞ�ůŝƋƵŝĚͲĚƌŽƉ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ŝƐ�ĐĂůĐƵůĂƚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�DǇĞƌƐͲ^ǁŝĂƚĞĐŬŝ�ŵŽĚĞů�ĂŶĚ�ƚŚĞ�
>ƵďůŝŶͲ^ƚƌĂƐďŽƵƌŐͲĚƌŽƉ� ;>^�Ϳ� � ĨŽƌŵƵůĂ͕� ƌĞƐƉĞĐƟǀĞůǇ͘� ��ůƐŽ͕� ƚŚĞ� ĨŽůĚĞĚͲzƵŬĂǁĂ�ĂŶĚ� ƚŚĞ�tŽŽĚƐͲ^ĂǆƐŽŶ� ĨŽƌŵƵůĂ� ĨŽƌ�ĚĞĨŽƌŵĞĚ�
ŶƵĐůĞŝ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ƐŚĞůů�ĂŶĚ�ƉĂŝƌŝŶŐ�ĐŽƌƌĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�^ƚƌƵƟŶƐŬǇͲƚǇƉĞ͘�dŚĞ�ƉĂŝƌŝŶŐ�ĐŽƌƌĞĐƟŽŶƐ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�Ăƚ�ǌĞƌŽ�ƚĞŵ-
perature, T͕�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ͘��dŚĞ�ĞŝŐĞŶǀĂůƵĞƐ�ŽĨ�,ĂŵŝůƚŽŶŝĂŶƐ�ĨŽƌ�ƉƌŽƚŽŶƐ�ĂŶĚ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ĨŽƵŶĚ�ďǇ�ĞǆƉĂŶĚŝŶŐ�
ƚŚĞ�ĞŝŐĞŶƐŽůƵƟŽŶƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŚĂƌŵŽŶŝĐ�ŽƐĐŝůůĂƚŽƌ�ĨƵŶĐƟŽŶ�ĨŽƌ�Ă�ƐƉŚĞƌŽŝĚ͘�dŚĞŶ�ƚŚĞ���^�ƉĂŝƌ�ŝƐ�ĂƉƉůŝĞĚ�ŽŶ�ƚŚĞ�ƐŵĞĂƌĞĚͲŽƵƚ�
ƐŝŶŐůĞͲƉĂƌƟĐůĞ�ƐƉĞĐƚƌƵŵ͘��Ǉ�ĐŽŵƉĂƌŝŶŐ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ďǇ�ĚŝīĞƌĞŶƚ�ŵŽĚĞůƐ͕�ƚŚĞ�ŵŽƐƚ�ĨĂǀŽƌĂďůĞ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŵĂĐƌŽ-
ƐĐŽƉŝĐͲŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞů�ŝƐ�ŬŶŽǁŶ�ĂƐ�ƚŚĞ�>^��ĨŽƌŵƵůĂ�ǁŝƚŚ�ƚŚĞ�ĨŽůĞĚͲzƵŬĂǁĂ�ƉŽƚĞŶƟĂů͘��
WŽƚĞŶƟĂůͲĞŶĞƌŐǇ�ůĂŶĚƐĐĂƉĞƐ�ĨŽƌ�ĂĐƟŶŝĚĞ�ŝƐŽƚŽƉĞƐ�ĂƌĞ� ŝŶǀĞƐƟŐĂƚĞĚ�ďĂƐĞĚ�ŽŶ�Ă�ŐƌŝĚ�ŽĨ�ϰ͕ϬϬϬ͕ϬϬϬ�ĚĞĨŽƌŵĂƟŽŶ�ƉŽŝŶƚƐ�ĂŶĚ�ƚŚĞ�
ŚĞŝŐŚƚƐ�ŽĨ�ƐƚĂƟĐ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�Ă�ĚŽƵďůĞͲŚƵŵƉĞĚ�ƐƚƌƵĐƚƵƌĞ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ůŽĐĂƚĞ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ƐŚĂƉĞ͕�
ƐĂĚĚůĞ�ƉŽŝŶƚƐ͕�ƐĞƐƐŝŽŶ�ƉŽŝŶƚƐ�ĂŶĚ�ŽƉƟŵĂů�ĮƐƐŝŽŶ�ƉĂƚŚ�ŽŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ϱ��ƉŽƚĞŶƟĂůͲĞŶĞƌŐǇ�ƐƵƌĨĂĐĞ͕�ƚǁŽ�ĂůŐŽƌŝƚŚŵƐ�ĂƌĞ�ĚĞ-
ƐŝŐŶĞĚ�ĂŶĚ�ŝŵƉůĞŵĞŶƚĞĚ͕�ďŽƚŚ�ŽĨ�ǁŚŝĐŚ�ĂƌĞ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ďĂƐŝĐ�ŝĚĞĂ�ŽĨ�ǁĂƚĞƌƐŚĞĚ�ĂůŐŽƌŝƚŚŵ͘�dŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ŽƵƌ�ƌĞƐƵůƚƐ�
ǁŝƚŚ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ŽƚŚĞƌƐ͛�ƚŚĞŽƌĞƟĐĂů�ƌĞƐƵůƚƐ�ĐŽŶĮƌŵƐ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ŽƵƌ�ĐĂůĐƵůĂƟŽŶƐ͘�
dŚŝƐ�ǁŽƌŬ�ǁŽƵůĚ�ƉƌŽǀŝĚĞ�ƚŚĞ�ďĂƐŝƐ�ĨŽƌ�ĨƵůůǇ�ĚǇŶĂŵŝĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĂĚĞƋƵĂƚĞ�ƉƌĞĐŝƐŝŽŶ�ŝŶ�ĮǀĞ�ƐŚĂƉĞ�ƉĂƌĂŵĞƚĞƌƐ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�
ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�^ƚƵĚŝĞƐ�ĚŝƌĞĐƚĞĚ�ƚŽǁĂƌĚƐ�ƚŚŝƐ�ŐŽĂů�ĂƌĞ�ƉƌĞƐĞŶƚůǇ�ƵŶĚĞƌ�ǁĂǇ͘
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��ƉĞĐƵůŝĂƌ�ƉŚĞŶŽŵĞŶŽŶ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ĐŽůĚ�ĮƐƐŝŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͗�ƚŚĞ�ŽĚĚ�ǇŝĞůĚƐ�ĂƌĞ�ĨĂǀŽƌĞĚ�ŽǀĞƌ�ƚŚĞ�ĞǀĞŶ�ŽŶĞƐ�ĨŽƌ�
ĞǆĐŝƚĂƟŽŶƐ�ĞŶĞƌŐŝĞƐ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ƐŵĂůůĞƌ�ƚŚĂŶ�ϰ�DĞs͘ �/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�Ă�ŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞů�ŝƐ�ƉƌŽƉŽƐĞĚ�ĨŽƌ�ƚŚĞ�ĞǆƉůĂŶĂ-
ƟŽŶ�ŽĨ�ƚŚĞ�ŽĚĚͲĞǀĞŶ�ǇŝĞůĚ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ŝŶ�ĐŽůĚ�ĮƐƐŝŽŶ�΀ϭ΁͘�dŚŝƐ�ĞǆƉůĂŶĂ-
ƟŽŶ�ŝƐ�ďĂƐĞĚ�ŽŶ�Ă�ŵŝǆŝŶŐ�ĐŽŶĮŐƵƌĂƟŽŶ�ŵĞĐŚĂŶŝƐŵ�ƚŚĂƚ�ďĞŚĂǀĞƐ�ƐŝŵŝůĂƌůǇ�ƚŽ�ƚŚĞ�>ĂŶĚĂƵͲ�ĞŶĞƌ�ĞīĞĐƚ�ĂŶĚ�ŝƚ�ŝƐ�ƉƌŽĚƵĐĞĚ�ĚƵƌŝŶŐ�
ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘�dŚŝƐ�ĐŽŶĮŐƵƌĂƟŽŶ�ŵŝǆŝŶŐ�ŵĞĐŚĂŶŝƐŵ�;Žƌ�ƉĂŝƌ�ďƌĞĂŬŝŶŐ�ŵĞĐŚĂŶŝƐŵͿ�ŝƐ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ƟŵĞ�ĚĞƉĞŶĚĞŶƚ�
ƉĂŝƌŝŶŐ�ĞƋƵĂƟŽŶƐ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�ƋƵĂƐŝƉĂƌƟĐůĞ�ĐƌĞĂƟŽŶ�ĂŶĚ�ĂŶŶŝŚŝůĂƟŽŶ�ŽƉĞƌĂƚŽƌƐ͘�dŚĞ�ƟŵĞ�ĚĞƉĞŶĚĞŶƚ�ĞƋƵĂƟŽŶƐ�ŽĨ�ŵŽƟŽŶ�
ĨŽƌ�ƚŚĞ�ƉĂŝƌ��ďƌĞĂŬŝŶŐ�ĞīĞĐƚ�ǁĞƌĞ�ĂůƐŽ�ĐŽƌƌŽďŽƌĂƚĞĚ�ǁŝƚŚ�Ă�ĐŽŶĚŝƟŽŶ�ƚŚĂƚ�ĮǆĞƐ�ĚǇŶĂŵŝĐĂůůǇ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉĂƌƟĐůĞƐ�ŽŶ�ƚŚĞ�ƚǁŽ�
ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ͘�dŚĞ�ƐŝŶŐůĞ�ƉĂƌƟĐůĞ� ůĞǀĞů� �ƐĐŚĞŵĞ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�tŽŽĚƐͲ^ĂǆŽŶ�ƐƵƉĞƌĂƐǇŵŵĞƚƌŝĐ�ƚǁŽ�ĐĞŶƚĞƌ�ƐŚĞůů�
ŵŽĚĞů͕�ƉƌŽǀŝĚŝŶŐ�Ă�ĐŽŶƟŶƵŽƵƐ�ǀĂƌŝĂƟŽŶ�ŽĨ�ƚŚĞ�ƐŝŶŐůĞ�ƉĂƌƟĐůĞ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ŽĨ�ƚŚĞ�ǁĂǀĞ�ĨƵŶĐƟŽŶƐ�ĨƌŽŵ�ŽŶĞ�ŶƵĐůĞƵƐ�ƵƉ�ƚŽ�ƚǁŽ�
ƐĞƉĂƌĂƚĞĚ�ĨƌĂŐŵĞŶƚƐ͘���ĮƌƐƚ�ƌƵůĞ�ĐĂŶ�ďĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚŝƐ�ŵŽĚĞů͘�dŚĞ�ĞǀĞŶͲĞǀĞŶ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĐĂŶŶŽƚ�ďĞ�ŽďƚĂŝŶĞĚ�Ăƚ�ǌĞƌŽ�
ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ŝŶŚĞƌĞŶƚ�ĞǆĐŝƚĂƟŽŶƐ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ĂǀŽŝĚĞĚ�ůĞǀĞůͲĐƌŽƐƐŝŶŐ�ƌĞŐŝŽŶƐ�ǁŚĞŶ��ƚŚĞ�
ŶƵĐůĞĂƌ�ƐǇƐƚĞŵ�ĚĞĨŽƌŵƐ�ƐůŽǁůǇ͘��dŚĞ�ŵĂŐŶŝƚƵĚĞƐ�ŽĨ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ůŽĐĂƟŽŶ�ŽĨ�ƚŚĞ�ƚŚĞ�ĂǀŽŝĚĞĚ��ůĞǀĞů�ĐƌŽƐƐŝŶŐ�ƌĞŐŝŽŶƐ�
ĂƌĞ�ĮǆĞĚ�ĂůŽŶŐ�ƚŚĞ�ĮƐƐŝŽŶ�ƉĂƚŚ�ĂŶĚ�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ��ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ƚŚĞ�ǀĞůŽĐŝƚǇ�ŽĨ�ƉĂƐƐĂŐĞ�ƚŚƌŽƵŐŚ�ƚŚĞƐĞ�ƌĞŐŝŽŶƐ͘�/Ŷ�ĂŶ�
ĂǀŽŝĚĞĚ��ůĞǀĞů�ĐƌŽƐƐŝŶŐ�ƌĞŐŝŽŶ͕�ĂŶ�ŝŶƚĞƌĂĐƟŽŶ�ĂůǁĂǇƐ�ĞǆŝƐƚƐ͘�/Ĩ�ƚŚŝƐ�ǀĞůŽĐŝƚǇ�ŽĨ�ƉĂƐƐĂŐĞ��ƚŚƌŽƵŐŚ�ƚŚŝƐ�ƌĞŐŝŽŶ�ŝƐ�ůĂƌŐĞ�;ƚŚĞ�ŶƵĐůĞƵƐ�
ĚĞĨŽƌŵƐ�ƌĂƉŝĚůǇͿ͕�ƚŚĞ�ƉĞƌƚƵƌďĂƟŽŶ��ǁŝůů�ĂĐƚ�ŽŶ�ƚŚĞ��ŽŽƉĞƌ�ƉĂŝƌ�ŝŶ�Ă�ƐŵĂůů�ĚƵƌĂƟŽŶ�ŽĨ��ƟŵĞ͘�^Ž͕�ƚŚĞ�ĐŚĂŶĐĞ�ƚŽ��ďƌĞĂŬ�Ă�ƉĂŝƌ�ǁŝůů�
ďĞ�ƐŵĂůů͘�/Ĩ�ƚŚĞ�ǀĞůŽĐŝƚǇ�ŝƐ�ůŽǁ͕�ƚŚĞ�ƉĂŝƌƐ�ǁŝůů�ƚƌĂǀĞƌƐĞ�ƚŚĞ��ƌĞŐŝŽŶƐ�ŝŶ�ůĂƌŐĞƌ�ƟŵĞ�ĚƵƌĂƟŽŶƐ͘�^Ž͕�ƚŚĞ�ƉƌŽďĂďŝůŝƚǇ�ƚŽ�ďƌĞĂŬ�Ă�ƉĂŝƌ�
ŝŶĐƌĞĂƐĞƐ͘�KŶ�ĂŶŽƚŚĞƌ�ŚĂŶĚ͕�ŚŝŐŚ�ǀĞůŽĐŝƟĞƐ�ůĞĂĚ�ƚŽ�ůĂƌŐĞ�ĚŝƐƐŝƉĂƟŽŶ�ĞŶĞƌŐŝĞƐ͘
΀ϭ΁�D͘�DŝƌĞĂ͕�WŚǇƐ͘�ZĞǀ͘ ���ϴϵ͕�ϬϯϰϲϮϯ�;ϮϬϭϰͿ
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R337 Microscopic description of fission dynamics: toward a 3D computation of the time 
dependent GCM equation
ZĞŐŶŝĞƌ��͘�ϭ͕��ƵďƌĂǇ�E͘�ϭ͕�^ĐŚƵŶĐŬ�E͘�Ϯ͕�sĞƌƌŝğƌĞ�D͘�ϭ 
ϭ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ�EƵĐůĞĂƌ�ĂŶĚ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞ��ŝǀŝƐŝŽŶ͕�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�
Laboratory, Livermore, CA, USA

�ĐĐƵƌĂƚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ǇŝĞůĚƐ�ŝƐ�ĂŶ�ĞƐƐĞŶƟĂů�ŝŶŐƌĞĚŝĞŶƚ�ŽĨ�ŶƵŵĞƌŽƵƐ�ĂƉƉůŝĐĂƟŽŶƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�
ŽĨ�ĞůĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ƌͲƉƌŽĐĞƐƐ�ƚŽ�ĨƵĞů�ĐǇĐůĞ�ŽƉƟŵŝǌĂƟŽŶ�ŝŶ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ͘�dŚĞ�ŶĞĞĚ�ĨŽƌ�Ă�ƉƌĞĚŝĐƟǀĞ�ƚŚĞŽƌǇ�ĂƉƉůŝĐĂďůĞ�ǁŚĞƌĞ�ŶŽ�
ĚĂƚĂ�ŝƐ�ĂǀĂŝůĂďůĞ͕�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ǀĂƌŝĞƚǇ�ŽĨ�ƉŽƚĞŶƟĂů�ĂƉƉůŝĐĂƟŽŶƐ͕� ŝƐ�ĂŶ�ŝŶĐĞŶƟǀĞ�ƚŽ�ĚĞǀĞůŽƉ�Ă�ĨƵůůǇ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ�
ƚŽ�ĮƐƐŝŽŶ�ĚǇŶĂŵŝĐƐ͘�KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƉƌŽŵŝƐŝŶŐ�ƚŚĞŽƌĞƟĐĂů�ĨƌĂŵĞǁŽƌŬƐ�ŝƐ�ƚŚĞ�ƟŵĞ�ĚĞƉĞŶĚĞŶƚ�ŐĞŶĞƌĂƚŽƌ�ĐŽŽƌĚŝŶĂƚĞ�ŵĞƚŚŽĚ�
;d�'�DͿ�ĂƉƉůŝĞĚ�ƵŶĚĞƌ�ƚŚĞ�'ĂƵƐƐŝĂŶ�ŽǀĞƌůĂƉ�ĂƉƉƌŽǆŝŵĂƟŽŶ�;'K�Ϳ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĐŽŵƉƵƚĂƟŽŶĂů�ĐŽƐƚ�ŽĨ�ƚŚŝƐ�ŵĞƚŚŽĚ�ŵĂŬĞƐ�
ŝƚ�ĚŝĸĐƵůƚ�ƚŽ�ƉĞƌĨŽƌŵ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝƚŚ�ŵŽƌĞ�ƚŚĂŶ�ƚǁŽ�ĐŽůůĞĐƟǀĞ�ĚĞŐƌĞĞƐ�ŽĨ�ĨƌĞĞĚŽŵ͘�DĞĂŶǁŚŝůĞ͕�ŝƚ�ŝƐ�ǁĞůůͲŬŶŽǁŶ�ĨƌŽŵ�ďŽƚŚ�
ƐĞŵŝͲƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĂŶĚ�ĨƵůůǇ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚĞƐ�ƚŚĂƚ�Ăƚ�ůĞĂƐƚ�ĨŽƵƌ�Žƌ�ĮǀĞ�ĚŝŵĞŶƐŝŽŶƐ�ŵĂǇ�ƉůĂǇ�Ă�ƌŽůĞ�ŝŶ�ƚŚĞ�ĚǇŶĂŵŝĐƐ�
ŽĨ�ĮƐƐŝŽŶ͘�dŽ�ŽǀĞƌĐŽŵĞ�ƚŚŝƐ�ůŝŵŝƚĂƟŽŶ͕�ǁĞ�ĚĞǀĞůŽƉ�ƚŚĞ�ĐŽĚĞ�&�>/y�ĂŝŵŝŶŐ�ƚŽ�ƐŽůǀĞ�ƚŚĞ�d�'�Dн'K��ĞƋƵĂƟŽŶ�ĨŽƌ�ĂŶ�ĂƌďŝƚƌĂƌǇ�
ŶƵŵďĞƌ�ŽĨ�ĐŽůůĞĐƟǀĞ�ǀĂƌŝĂďůĞƐ͘�/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ǁĞ�ƌĞͲƉŽƌƚ�ƚŚĞ�ƌĞĐĞŶƚ�ƉƌŽŐƌĞƐƐ�ƚŽǁĂƌĚ�ƚŚŝƐ�ĞŶƌŝĐŚĞĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĚǇŶĂŵŝĐƐ͘�
tĞ�ǁŝůů�ďƌŝĞŇǇ�ƉƌĞƐĞŶƚ�ƚŚĞ�ŶƵŵĞƌŝĐĂů�ŵĞƚŚŽĚƐ�ĂĚŽƉƚĞĚ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ůĂƚĞƐƚ�ǀĞƌƐŝŽŶ�ŽĨ�&�>/y͘�&ŝŶĂůůǇ͕ �ǁĞ�ǁŝůů�ĚŝƐĐƵƐƐ�
ƚŚĞ�ĨƌĂŐŵĞŶƚ�ǇŝĞůĚƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚŝŶ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ƚŚĞ�ůŽǁ�ĞŶĞƌŐǇ�ĮƐƐŝŽŶ�ŽĨ�ŵĂũŽƌ�ĂĐƟŶŝĚĞƐ͘

S338 Neutron induced fission cross section measurements of 240-Pu and 242-Pu
�ĞůůŽŶŝ�&͘ �ϭ͕�,ĞǇƐĞ�:͘�ϭ͕�DĂƚĞŝ��͘�Ϯ͕�EŽůƚĞ�Z͘�ϯ͕�WůŽŵƉĞŶ��͘�ϭ 
ϭ�^Eϯ^͕���ͬ:Z�ͬ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞĚĚŝŶŐƚŽŶ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵ͖�ϯ�
WŚǇƐŝŬĂůŝƐĐŚͲƚĞĐŚŶŝƐĐŚĞ��ƵŶĚĞƐĂŶƐƚĂůƚ͕��ƌĂƵŶƐĐŚǁĞŝŐ͕�'ĞƌŵĂŶǇ

�ĐĐƵƌĂƚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�240Pu and 242WƵ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ŝŶ�ǀŝĞǁ�ŽĨ�ŵĂŬŝŶŐ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ƐĂĨĞƌ�ĂŶĚ�
ŵŽƌĞ�ĞĸĐŝĞŶƚ�ƚŽ�ŵĞĞƚ�ƚŚĞ�ƵƉĐŽŵŝŶŐ�ŶĞĞĚƐ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƉůĂŶƚƐ�;'�EͲ/sͿ͘�dŚĞ�ƉƌŽďĂďŝůŝƚǇ�ĨŽƌ�Ă�
ŶĞƵƚƌŽŶ�ƚŽ�ƵŶĚĞƌŐŽ�ƐƵĐŚ�ƌĞĂĐƟŽŶƐ�ĮŐƵƌĞƐ�ŝŶ�ƚŚĞ�
E���EƵĐůĞĂƌ��ĂƚĂ�,ŝŐŚ�WƌŝŽƌŝƚǇ�ZĞƋƵĞƐƚ�>ŝƐƚ�΀ϭ͕Ϯ΁. 
��ŵĞĂƐƵƌĞŵĞŶƚ�ĐĂŵƉĂŝŐŶ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�240Pu and 242WƵ�Ăƚ�Ϯ͘ϱϭ�DĞs�ĂŶĚ�ϭϰ͘ϴϯ�DĞs�
ŚĂƐ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�ϯ͘ϳ�Ds�sĂŶ��Ğ�'ƌĂĂī�ůŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌ�Ăƚ�WŚǇƐŝŬĂůŝƐĐŚͲdĞĐŚŶŝƐĐŚĞ��ƵŶĚĞƐĂŶƐƚĂůƚ�;Wd�Ϳ�ŝŶ��ƌĂƵŶ-
ƐĐŚǁĞŝŐ͘�dǁŽ�ŝĚĞŶƟĐĂů�&ƌŝƐĐŚ�'ƌŝĚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ͕�ŚŽƵƐŝŶŐ�ďĂĐŬ�ƚŽ�ďĂĐŬ�Ă�238U and a APu target (A = 240 or A = 242), were 
ĞŵƉůŽǇĞĚ�ƚŽ�ĚĞƚĞĐƚ�ƚŚĞ�ƚŽƚĂů�ĮƐƐŝŽŶ�ǇŝĞůĚ͘�dŚĞ�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ĞůĞĐƚƌŽĚĞƉŽƐŝƚĞĚ�ŽŶ�Ϯϱ�ŵŵ�ĂůƵŵŝŶŝƵŵ�ĨŽŝůƐ�ŬĞƉƚ�Ăƚ�ŐƌŽƵŶĚ�ƉŽƚĞŶƟĂů�
ĂŶĚ�ƚŚĞ�ĞŵƉůŽǇĞĚ�ŐĂƐ�ǁĂƐ�WϭϬ͘�dŚĞ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƉƌŽƚŽŶ�ƌĞĐŽŝů�ƚĞůĞƐĐŽƉĞ�;dϭͿ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�'ĞƌŵĂŶ�
ƉƌŝŵĂƌǇ�ƐƚĂŶĚĂƌĚ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ƚǁŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ƌĞůĂƚĞĚ�ƵƐŝŶŐ�Ă�ĚĞ�WĂŶŐŚĞƌ�ůŽŶŐ�ĐŽƵŶƚĞƌ�
ĂŶĚ�ƚŚĞ�ĐŚĂƌŐĞ�ĂƐ�ŵŽŶŝƚŽƌƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŚĂǀĞ�ĂŶ�ĂǀĞƌĂŐĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ϱй�ĂŶĚ�ŚĂǀĞ�ďĞĞŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĚĂƚĂ�
available in literature. 

΀ϭ΁�W͘ �^ĂůǀĂĚŽƌͲ�ĂƐƟŹĞŝƌĂ͕�d͘ ��ƌǇƑ͕�Z͘��ǇŬĞŶƐ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�'ƂƂŬ͕��͘�DŽĞŶƐ͕�^͘�KďĞƌƐƚĞĚƚ͕�'͘�^ŝďďĞŶƐ͕��͘�sĂŶůĞĞƵǁ͕�D͘�sŝĚĂůŝ͕�ĂŶĚ��͘�WƌĞƚĞů͕��
WŚǇƐ͘�ZĞǀ͘ ���ϵϮ͕�ϬϭϰϲϮϬ�;ϮϬϭϱͿ͖�΀Ϯ΁�/ŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƟŽŶ��ŽͲŽƉĞƌĂƟŽŶ͕�hŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�dĂƌŐĞƚ��ĐĐƵƌĂĐǇ��ƐƐĞƐƐŵĞŶƚ�ĨŽƌ�/ŶŶŽǀĂƟǀĞ�^ǇƐ-
ƚĞŵƐ�hƐŝŶŐ�ZĞĐĞŶƚ��ŽǀĂƌŝĂŶĐĞ��ĂƚĂ��ǀĂůƵĂƟŽŶƐ͕�/^�E�ϵϳϴͲϵϮͲϲϰͲϵϵϬϱϯͲϭ



236

Abstracts

S339 Energy dependence of time parameters of delayed neutrons for neutron induced fission 
of the Np-237 in energy range from 14.23 to 17.98 MeV 
Gremyachkin DE., Piksaikin VM., Egorov AS., Mitrofanov KV. 
:ŽŝŶƚ�^ƚŽĐŬ��ŽŵƉĂŶǇ�͞^ƚĂƚĞ�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ�Ͳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ�
�ŶŐŝŶĞĞƌŝŶŐ�ŶĂŵĞĚ�ĂŌĞƌ��͘�/͘�>ĞǇƉƵŶƐŬǇ͕͟ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

�ŶĂůǇƐŝƐ�ŽĨ�ĞǆŝƐƟŶŐ�ĚĂƚĂďĂƐĞ�ŽŶ�ƚŚĞ�ƌĞůĂƟǀĞ�ĂďƵŶĚĂŶĐĞƐ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŚĂůĨͲůŝǀĞƐ�ŽĨ�ƚŚĞŝƌ�ƉƌĞĐƵƌƐŽƌƐ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�
ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�ŚĞĂǀǇ�ŶƵĐůĞŝ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĂŌĞƌ�ϭϰ�DĞs�ƐŚŽǁƐ͕�ƚŚĂƚ�ƐƵĐŚ�ĚĂƚĂ�ĂƌĞ�ŶŽƚ�ĂǀĂŝůĂďůĞ�ĨŽƌ�ŵĂŶǇ�ŝŵ-
portant nuclides of nuclear fuel cycle. 
/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƚŚĞ�ƟŵĞ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĂĐƟǀŝƚǇ�ĨŽƌ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽĨ�237Np in 
ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϰ͘Ϯϯ�ƚŽ�ϭϳ͘ϵϴ�DĞs�ǁĂƐ�ŽďƚĂŝŶĞĚ�ƵƐŝŶŐ�d;Ě͕Ŷ)4,Ğ�ƌĞĂĐƟŽŶ�ŽŶ�ƚŚĞ�ĞůĞĐƚƌŽƐƚĂƟĐ�ĂĐĐĞůĞƌĂƚŽƌ��'ͲϮ͘ϱ�Ăƚ�ƚŚĞ�
^^��Z&Ͳ/WW�͘�dŚĞ�ďĂƐŝĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚ�ĞŵƉůŽǇĞĚ�ŝŶ�ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝƐ�ďĂƐĞĚ�ŽŶ�ĐǇĐůŝĐ�ŝƌƌĂĚŝĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶĂďůĞ�
ƐĂŵƉůĞ�ŝŶ�Ă�ǁĞůů�ĚĞĮŶĞĚ�ŶĞƵƚƌŽŶ�ŇƵǆ�ĨŽůůŽǁĞĚ�ďǇ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƟŵĞ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĂĐƟǀŝƚǇ͘�dŚĞ�
ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ǁĞƌĞ�ĐŽƌƌĞĐƚĞĚ�ĨŽƌ�ĞīĞĐƚƐ�ŝŶĞǀŝƚĂďůǇ�ĂƌŝƐŝŶŐ�ǁŚĞŶ�d;Ě͕Ŷ)4,Ğ�ƌĞĂĐƟŽŶ�ŝƐ�ƵƐĞĚ�ĂƐ�Ă�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ͘�dŚĞ�ĮƌƐƚ�ŽŶĞ�
is associated with the concurrent neutron source from D(Ě͕Ŷ)3,Ğ�ƌĞĂĐƟŽŶ͕�ŽƌŝŐŝŶĂƚĞĚ�ĚƵĞ�ƚŽ�ƚŚĞ�ŝŵƉůĂŶƚĂƟŽŶ�ŽĨ�ĚĞƵƚĞƌŽŶ�ŝŽŶƐ�
ŝŶ�ƚŚĞ�ďĂĐŬŝŶŐ�ŽĨ�ƚƌŝƟƵŵ�ƚĂƌŐĞƚ͘�dŚĞ�ƐĞĐŽŶĚ�ĞīĞĐƚ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ĚŝƐƚŽƌƟŽŶƐ�ŽĨ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ƉůĂĐĞĚ�
ŝŶ�ŚŝŐŚ� ŝŶƚĞŶƐŝƚǇ�ŶĞƵƚƌŽŶ�ŇƵǆ͘��ŌĞƌ� ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ƚŚĞƐĞ�ĐŽƌƌĞĐƟŽŶƐ͕�ƚŚĞ�ĚĞĐĂǇ�ĐƵƌǀĞƐ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ƚŚĞ�
ŝƚĞƌĂƟǀĞ�ůĞĂƐƚͲƐƋƵĂƌĞƐ�ŵĞƚŚŽĚ͘�dŚĞ�ƌĞůĂƟǀĞ�ĂďƵŶĚĂŶĐĞƐ�ĂŶĚ�ƉĞƌŝŽĚƐ�ŽĨ�ƚŚĞŝƌ�ƉƌĞĐƵƌƐŽƌƐ�ŝŶ�ϲͲŐƌŽƵƉ�ŵŽĚĞů�ƉƌĞƐĞŶƚĂƟŽŶ�ǁĞƌĞ�
ŽďƚĂŝŶĞĚ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ϭϰ͘Ϯϯ͕�ϭϱ͘ϴϰ͕�ϭϲ͘ϳϬ͕�ϭϳ͘ϵϴ�DĞs͘ �dŚĞƌĞ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ŽďƚĂŝŶĞĚ�ĚĂƚĂ�
ǁŝƚŚ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ƵƐŝŶŐ�ƐƵŵŵĂƟŽŶ�ŵĞƚŚŽĚ͘�

S340 The fission time projection chamber
Snyder L. 
>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>Ăď͕�>ŝǀĞƌŵŽƌĞ͕�h^�

dŚĞ�EĞƵƚƌŽŶ�/ŶĚƵĐĞĚ�&ŝƐƐŝŽŶ�&ƌĂŐŵĞŶƚ�dƌĂĐŬŝŶŐ��ǆƉĞƌŝŵĞŶƚ�;E/&&d�Ϳ�ŚĂƐ�ĚĞǀĞůŽƉĞĚ�ƚŚĞ�ĮƐƐŝŽŶ�dŝŵĞ�WƌŽũĞĐƟŽŶ��ŚĂŵďĞƌ�;dW�Ϳ�
ŝŶ�ĂŶ�ĞīŽƌƚ�ƚŽ�ƚŚŽƌŽƵŐŚůǇ�ƵŶĚĞƌƐƚĂŶĚ�ĂŶĚ�ƌĞĚƵĐĞ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ĨƵůůǇ�ŽƉĞƌĂƟŽŶĂů�
ĮƐƐŝŽŶdW��ŚĂƐ�ďĞĞŶ�ĚĞƉůŽǇĞĚ�ĂŶĚ�ĐŽůůĞĐƟŶŐ�ĚĂƚĂ�Ăƚ�ƚŚĞ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ Ɛ͛�>�E^��ͲtEZ�ĨĂĐŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ƉĂƐƚ�ƐĞǀ-
ĞƌĂů�ǇĞĂƌƐ͘�dŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ǁŝůů�ĚŝƐĐƵƐƐ�ƚŚĞ�ĚĞƐŝŐŶ�ĂŶĚ�ƉĞƌĨŽƌŵĂŶĐĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�Ă�ĐŽŵƉĂĐƚ�D/�ZKD�'�^�dW��ƚĂŝůŽƌĞĚ�
ĨŽƌ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ƚƌĂĐŬŝŶŐ�ĂŶĚ�ŽƉĞƌĂƟŽŶ�ŝŶ�Ă�ŚŝŐŚ�ŇƵĞŶĐĞ͕�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�ďĞĂŵ͘



237

ND 2016 - PROGRAMME & ABSTRACT BOOK 

S342 Potential-driving model study on neutron-induced actinide nuclei fission 
Wei Z. 1,2, Wang JR. 1,2, Lu XL. 1,2, Zhang Y. 1,2, Yao ZE. 1,2 
ϭ�>ĂŶǌŚŽƵ�hŶŝǀĞƌƐŝƚǇ͕ �^ĐŚŽŽů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �>ĂŶǌŚŽƵ͕�W͘ Z͘��ŚŝŶĂ͖�Ϯ�DŝŶŝƐƚƌǇ�ŽĨ��ĚƵĐĂƟŽŶ͕�
�ŶŐŝŶĞĞƌŝŶŐ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ĨŽƌ�EĞƵƚƌŽŶ��ƉƉůŝĐĂƟŽŶ͕�>ĂŶǌŚŽƵ͕�W͘ Z͘�ŚŝŶĂ

dŚĞ�ƉŽƚĞŶƟĂůͲĚƌŝǀŝŶŐ�ŵŽĚĞů�ǁŝƚŚ�ŵŽƌĞ�ǁĞůůͲĚĞƚĞƌŵŝŶĞĚ�ƉĂƌĂŵĞƚĞƌƐ� ŝƐ�ƉƌŽƉŽƐĞĚ�ďǇ�ƵŶŝƟŶŐ�ƐǇŵŵĞƚƌŝĐ�ĮƐƐŝŽŶ�ƉŽƚĞŶƟĂů�ĂŶĚ�
ĂƐǇŵŵĞƚƌŝĐ�ĮƐƐŝŽŶ�ƉŽƚĞŶƟĂů͕�ǁŚŝĐŚ�ĐĂŶ�ƉƌĞĐŝƐĞůǇ�ĐĂůĐƵůĂƚĞ�ƉƌĞͲŶĞƵƚƌŽŶͲĞŵŝƐƐŝŽŶ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĂĐ-
ƟŶŝĚĞ�ŶƵĐůĞŝ�ĮƐƐŝŽŶ�ĨŽƌ� ŝŶĐŝĚĞŶƚͲŶĞƵƚƌŽŶͲĞŶĞƌŐǇ�ƵƉ�ƚŽ�ϭϲϬ�DĞs͕� ŝŶĐůƵĚŝŶŐ�ŽĨ� 232dŚ͕� ϮϯϱU, 238U, 237Np and 239WƵ͘�dĂŬŝŶŐ�ĞǆƉůŝĐŝƚ�
ĂĐĐŽƵŶƚ�ŽĨ�ƐŚĞůůͲĐŽƌƌĞĐƟŽŶ�ƚĞƌŵƐ�ĂŶĚ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶĐĞ�ĞǀĂƉŽƌĂƟŽŶ�ŶĞƵƚƌŽŶƐ�ĨŽƌ�ƌĞĂĐƟŽŶ�͕�ƚŚĞ�ƉŽƚĞŶƟĂůͲĚƌŝǀŝŶŐ�ŵŽĚĞů�ĐĂŶ�
ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƌĞĂƐŽŶĂďůǇ�ǁĞůů�ďǇ�ŽďƐĞƌǀŝŶŐ�ƚŚĞ�ĂƉƉĞĂƌĂŶĐĞ�ŽĨ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ŝŶ�ƚŚŝƐ�ǁŽƌŬ�ƐŚŽǁ�Ă�
ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͕�ǁŚŝĐŚ�ĐĂŶ�ĂůƐŽ�ƉƌĞĚŝĐƚ�ƚŚĞ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ĨŽƌ�ƵŶŵĞĂƐƵƌĞĚ�
ĞŶĞƌŐŝĞƐ�ƌĞŐŝŽŶƐ�ǁŝƚŚ�Ă�ŐŽŽĚ�ĂĐĐƵƌĂĐǇ͘�dŚĞ�ƉŽƚĞŶƟĂůͲĚƌŝǀŝŶŐ�ŵŽĚĞů�ĐĂŶ�ǁĞůů�ĚĞƉŝĐƚ�ƚŚĞ�ĚƌŝǀŝŶŐ�ƉŽƚĞŶƟĂů�ĨŽƌ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
ĞǆĐŝƚĞĚ�ŶƵĐůĞƵƐ͕�ǁŚŝĐŚ�ƉƌĞƐĞŶƚƐ�ƐƚƌŽŶŐ�ĞǀŝĚĞŶĐĞ�ƚŚĂƚ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ƐǇƐƚĞŵĂƟĐ�ŵŽĚĞů�ĂƌĞ�ĮƩĞĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĂƐƐ�ĚŝƐƚƌŝďƵ-
ƟŽŶƐ�ǁŝƚŚ�ƐĞǀĞƌĂů�'ĂƵƐƐŝĂŶ�ĨƵŶĐƟŽŶƐ͘�DŽƐƚ�ŝŵƉŽƌƚĂŶƚůǇ͕ �ƚŚĞ�ƉŽƚĞŶƟĂůͲĚƌŝǀŝŶŐ�ŵŽĚĞů�ǁŝůů�ďĞ�ƌĞƉůĂĐĞ�ƚŚĞ�ĮƐƐŝŽŶ�ŵŽĚĞů�ŝŶ�'ĞĂŶƚϰ�
ƚŽ�ĚĞƉŝĐƚ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ĐĂůĐƵůĂƚĞ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͕�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ͕ �ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĂŶĚ�ĚĞĐĂǇ�ɶͲƌĂǇ�ƐƉĞĐƚƌƵŵ�ĨŽƌ�
ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĂĐƟŶŝĚĞ�ĮƐƐŝŽŶ͘

I343 A new UK fission yield evaluation 
DŽƵŶƞŽƌĚ��͘:͕͘�DŝůůƐ�Zt͘� 
h<�EĂƟŽŶĂů�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ͕ �^ĞůůĂĮĞůĚ͕�h<

dŚĞ�:�&&�ŶĞƵƚƌŽŶ� ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚ�ĞǀĂůƵĂƟŽŶ� ŝƐ�ĐƵƌƌĞŶƚůǇ�ƵŶĐŚĂŶŐĞĚ�ĨƌŽŵ�:�&&Ͳϯ͘ϭ͘ϭ�΀ϭ΁͕�ĂůƐŽ�ŬŶŽǁŶ�ďǇ� ŝƚƐ�h<�
ĚĞƐŝŐŶĂƟŽŶ�h<&zϯ͘ϲ��΀Ϯ΁͘�/ƚ�ŝƐ�ďĂƐĞĚ�ƵƉŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ĞŵƉŝƌŝĐĂůůǇ�ĮƩĞĚ�ŵĂƐƐ͕�ĐŚĂƌŐĞ�ĂŶĚ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞ�
ŵŽĚĞůƐ�ǁŚŝĐŚ�ĂƌĞ�ƚŚĞŶ�ĂĚũƵƐƚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ŵŽĚĞů�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŽ�ĐŽŶĨŽƌŵ�ƚŽ�ƚŚĞ�ƉŚǇƐŝĐĂů�ĐŽŶƐƚƌĂŝŶƚƐ�ŽĨ�ƚŚĞ�
ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘
��ŶĞǁ�ĞǀĂůƵĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ƉƌĞƉĂƌĞĚ�h<&zϯ͘ϳ� ƚŚĂƚ� ŝŶĐŽƌƉŽƌĂƚĞƐ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ƌĞƉůĂĐĞƐ� ƚŚĞ�ĐƵƌƌĞŶƚ�ĞŵƉŝƌŝĐĂů�
ŵŽĚĞůƐ�;ŵƵůƟͲ'ĂƵƐƐŝĂŶ�ĮƚƐ�ŽĨ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶ͕�tĂŚů��Ɖ�ŵŽĚĞů�ĨŽƌ�ĐŚĂƌŐĞ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ƚŚĞ�DĂĚůĂŶĚ�ĂŶĚ��ŶŐůĂŶĚ�ŵŽĚĞů�
ŽĨ�/ƐŽŵĞƌŝĐ�ƐƉůŝƫŶŐͿ�ďǇ�Ă�ƐŝŶŐůĞ�ƐĞŵŝͲĞŵƉŝƌŝĐĂů�ŵŽĚĞů͕�'�&�΀ϯ΁͘��dŚĞ�'�&�ŵŽĚĞů�ŚĂƐ�ƚŚĞ�ĂĚǀĂŶƚĂŐĞ�ƚŚĂƚ�ŽŶĞ�ƐĞƚ�ŽĨ�ƉĂƌĂŵĞƚĞƌƐ�
ĂůůŽǁƐ�ƚŚĞ�ĮƫŶŐ�ĂŶĚ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ŵĂŶǇ�ĚŝīĞƌĞŶƚ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ�ƵŶůŝŬĞ�ƉƌĞǀŝŽƵƐ�ƐǇƐƚĞŵƐ�ǁŚĞƌĞ�ĞĂĐŚ�ƐǇƐƚĞŵ�ŚĂĚ�ƚŽ�ďĞ�ĮƩĞĚ�
ŝŶĚŝǀŝĚƵĂůůǇ͘�dŚŝƐ�ŵŽĚĞů�ĂůƐŽ�ĂůůŽǁƐ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ǁŝƚŚ�ƚŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ŝŶĚƵĐŝŶŐ�ŶĞƵƚƌŽŶ͘�
dŚĞ�ŶĞǁ�h<&zϯ͘ϳ�ĞǀĂůƵĂƟŽŶ͕�ƐƵďŵŝƩĞĚ�ĨŽƌ�ƚĞƐƟŶŐ�ĂƐ�ƉĂƌƚ�ŽĨ�:�&&Ͳϯ͘ϯ͕�ŝƐ�ĚĞƐĐƌŝďĞĚ�ĂůŽŶŐƐŝĚĞ�ŝŶŝƟĂů�ƌĞƐƵůƚƐ�ŽĨ�ƚĞƐƟŶŐ͘��/Ŷ�ĂĚ-
ĚŝƟŽŶ͕� ŝŶŝƟĂů� ŝĚĞĂƐ�ĨŽƌ�ĨƵƚƵƌĞ�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂůůŽǁŝŶŐ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƚǇƉĞƐ�ĂŶĚ�ĐŚĂŶŐŝŶŐ�ĨƌŽŵ�ĂŶǇ�ŶĞƵƚƌŽŶ�
spectrum type to true neutron energy dependence are discussed.
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R344 Excitation energy influence at the scission configuration 
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France

dƌĂŶƐĨĞƌͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŝŶ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ǁĂƐ�ƉƌŽǀĞŶ�ƚŽ�ďĞ�Ă�ǀĞƌǇ�ƉŽǁĞƌĨƵů�ƚŽŽů�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͕�ǁŝĚĞŶŝŶŐ�
ƚŚĞ� ŝŶĨŽƌŵĂƟŽŶ�ŽĨ� ƚŚĞ�ĮƐƐŝŽŶ� ĨƌĂŐŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ĞǆŽƟĐŝƚǇ�ŽĨ� ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ� ƚŽ�ŽƚŚĞƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƉ-
ƉƌŽĂĐŚĞƐ͘��Ŷ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐĂŵƉĂŝŐŶ�ĨŽƌ�ĮƐƐŝŽŶ�ŝŶǀĞƐƟŐĂƟŽŶ�ŝƐ�ďĞŝŶŐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�'�E/>�ǁŝƚŚ�ƚŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ƐŝŶĐĞ�ϮϬϬϴ͘�/Ŷ�
ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚƐ͕�Ă�ďĞĂŵ�ŽĨ�ϮϯϴͲh͕�ĂĐĐĞůĞƌĂƚĞĚ�ƚŽ�ϲ͘ϭ�DĞsͬƵ͕�ŝŵƉŝŶŐĞƐ�ŽŶ�Ă�ĐĂƌďŽŶ�ƚĂƌŐĞƚ͘��&ŝƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ�ĨƌŽŵ�h�ƚŽ��ŵ�
ĂƌĞ�ƉŽƉƵůĂƚĞĚ�ďǇ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶƐ͕�ǁŝƚŚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ�ƚŚĂƚ�ƌĂŶŐĞ�ĨƌŽŵ�ĨĞǁ�DĞs�ƵƉ�ƚŽ�ϮϬ�DĞs͕�ĂŶĚ�ĨƵƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ�ƚŚĂƚ�
ƌĞĂĐŚ�ŚŝŐŚĞƌ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ͘
dŚĞ�ƵƐĞ�ŽĨ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ĂŶĚ�ƚŚĞ�s�DK^�ƐƉĞĐƚƌŽŵĞƚĞƌ�ƉĞƌŵŝƚƐ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŝƐŽƚŽƉŝĐ�ǇŝĞůĚƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐ-
ŵĞŶƚƐ�ŽǀĞƌ�ƚŚĞ�ĐŽŵƉůĞƚĞ�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶ�ŝŶ�ƚŚĞ�ƉƌŽĚƵĐĞĚ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ͕�ŵŽƐƚ�ŽĨ�ƚŚĞŵ�ĞǆŽƟĐ�ŶƵĐůĞŝ͕�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�
ƚŚĞ�ŝŶĚƵĐĞĚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ŐŝǀĞƐ�ƵƐ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ŬŝŶĞŵĂƟĐ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�
ĨƌĂŐŵĞŶƚƐ͕�ƐƵĐŚ�ĂƐ�ǀĞůŽĐŝƟĞƐ�ĂŶĚ�ŬŝŶĞƟĐ�ĞŶĞƌŐŝĞƐ͘�tŝƚŚ�ƚŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ͕�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞǆĐĞƐƐ�ŽĨ�ƚŚĞ�ĨƌĂŐ-
ŵĞŶƚƐ�ďĞĨŽƌĞ�ƚŚĞǇ�Ğŵŝƚ�ŶĞƵƚƌŽŶƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ĂŶĚ�ƚŚĞ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�Ăƚ�ƐĐŝƐƐŝŽŶ͘�dŚĞƐĞ�ŽďƐĞƌǀĂďůĞƐ�
ĂůůŽǁ�ƚŚĞ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�ƌŽůĞ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ͕�ƚŚĞ�ƐŚĂƌŝŶŐ�ŽĨ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ͕ �ĂŶĚ�ƚŚĞ�ƐĐŝƐƐŝŽŶ�ĐŽŶĮŐƵƌĂƟŽŶ�ĂůŽŶŐ�ƚŚĞ�
ĨƵůů�ĨƌĂŐŵĞŶƚ�ĚŝƐƚƌŝďƵƟŽŶ͘�
dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ŝŶƚĞŶĚƐ�ƚŽ�ƉƌĞƐĞŶƚ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ŝƐŽƚŽƉŝĐ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ͖�ĂŶĚ͕�ĨŽƌ�
ĮƌƐƚ�ƟŵĞ͕�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ƐĐŝƐƐŝŽŶ�ĐŽŶĮŐƵƌĂƟŽŶ͕�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĐŚĂƌŐĞ�ƉŽůĂƌŝǌĂƟŽŶ�ĂŶĚ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ͕ �ĂůƐŽ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�
ŽĨ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ͘�
dŚĞƐĞ�ŶĞǁ�ƌĞƐƵůƚƐ�ŚĞůƉ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĨĞĂƚƵƌĞƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͕�ǁŚŝĐŚ�ŝƐ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ŶĞǁͲŐĞŶĞƌĂ-
ƟŽŶ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƉůĂŶƚƐ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ŝŶĐŝŶĞƌĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ǇŝĞůĚƐ�ĐĂŶ�ĂůƐŽ�ďĞ�ƵƐĞĨƵů�ĨŽƌ�Z/��
ƉƌŽĚƵĐƟŽŶ�ĨŽƌ�ƚŚĞŝƌ�ƵƐĞ�ŽŶ�ĨƵƚƵƌĞ�ĞǆƉĞƌŝŵĞŶƚƐ͘

R345 Macroscopic-microscopic models of nuclear potential energy - implementation in  
CONRAD 
dĂŵĂŐŶŽ�W͘ �ϭ͕��ŽƵůĂŶĚ�K͘�ϭ͕�^ĞƌŽƚ�K͘�ϭ͕�DŽůůĞƌ�W͘ �Ϯ 
ϭ����͕���Eͬ��Zͬ^WZ�͕�^ĂŝŶƚͲWĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�Ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �dŚĞŽƌĞƟĐĂů��ŝǀŝƐŝŽŶ͕�
Los Alamos, USA

dŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ŽďƐĞƌǀĂďůĞƐ͕�ƌĞĮŶĞĚ�ŵŽĚĞůƐ�ĂƌĞ�ƚŽ�ďĞ�ƵƐĞĚ�ŵŽƌĞ�ĂŶĚ�ŵŽƌĞ�ĂƐ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ĂŶĂůǇƐŝƐ�
ƚŽŽůƐ�ŽĨ�ĞǀĂůƵĂƟŽŶ͘�&ŝƐƐŝŽŶ�ŝƐ�Ă�ĐŽŵƉůĞǆ�ƉƌŽĐĞƐƐ�ĂŶĚ�ŝƐ�ƚŚĞ�ůĞƐƐ�ĂĐĐƵƌĂƚĞůǇ�ĚĞƐĐƌŝďĞĚ�ǁŝƚŚ�ĐƵƌƌĞŶƚ�ŵŽĚĞůƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�
ŵĞƚŚŽĚƐ͘�KŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ƋƵĂŶƟƟĞƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ŝƐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�͞ĨĞůƚ͟�ďǇ�ƚŚĞ�ŶƵĐůĞƵƐ�ƚŚĂƚ�ƵŶĚĞƌŐŽĞƐ�
ĮƐƐŝŽŶ͘�dŚŝƐ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�ʹ�ƚŚĞ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ�ʹ�ŝƐ�ƚŚĞŶ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƉƌŽďĂďŝůŝƚǇ�ƚŚĂƚ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĚĞ-
ĨŽƌŵƐ�ĨƌŽŵ�ŝƚƐ�ŐƌŽƵŶĚͲƐƚĂƚĞ�ƐŚĂƉĞ�ƚŽ�ƐĐŝƐƐŝŽŶ�ƐŚĂƉĞƐ͘�dŚĞ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�ǀĂƌŝĞƐ�ǁŝƚŚ�ƚŚĞ�ƐŚĂƉĞ�ŽĨ�ƚŚĞ�ŶƵĐůĞƵƐ͖�ƚŚĞ�ůĂƩĞƌ�ŝƐ�
ƚŚƵƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ǁŝƚŚ�͞ŵĂĐƌŽƐĐŽƉŝĐ͟�ƐŚĂƉĞ�ĐŽŽƌĚŝŶĂƚĞƐ͕�ǁŚŝĐŚ�ǇŝĞůĚƐ�WŽƚĞŶƟĂů��ŶĞƌŐǇ�^ƵƌĨĂĐĞ�;W�^Ϳ͘
dǁŽ�ŵĂŝŶ�ĂƉƉƌŽĂĐŚĞƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�ƚŚŝƐ�W�^͗�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ͕�ĨŽƌ�ŝŶƐƚĂŶĐĞ�,ĂƌƚƌĞĞͲ�&ŽĐŬͲ�ŽŐŽůŝƵďŽǀ͕ �ĂŶĚ�ƚŚĞ�
ŵĂĐƌŽƐĐŽƉŝĐͲŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ͘��Ɛ�ŵŽĚĞůƐ�ĂƌĞ�ƌĂƌĞůǇ�ĞǆĂĐƚ͕�ĞǀĂůƵĂƚŽƌƐ�ĂƌĞ�ŽŌĞŶ�ĐŽŵƉĞůůĞĚ�ƚŽ�͞ƚƵŶĞ͟�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ƐŽ�
ƚŚĂƚ�ŽďƐĞƌǀĂďůĞƐ�ĂƌĞ�ƉƌŽƉĞƌůǇ�ƌĞƉƌŽĚƵĐĞĚ͘�dŚĞ�ƌĞůĂƚĞĚ�ĐŽŵƉƵƚĂƟŽŶ�ƟŵĞ�ĐĂŶ�ƚŚƵƐ�ďĞ�Ă�ůŝŵŝƟŶŐ�ĨĂĐƚŽƌ�ĨŽƌ�ƚŚĞ�ƵƐĞ�ŽĨ�ĂĚǀĂŶĐĞ�
ŵŽĚĞůƐ�ŝŶ�ĞǀĂůƵĂƟŽŶ͘�dŚĞ�ŵĂĐƌŽƐĐŽƉŝĐͲŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ�ŚĂƐ�ƚŚƵƐ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ƚŽ�ƌĞƉůĂĐĞ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�
ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ͘
dǁŽ�ŵĂĐƌŽƐĐŽƉŝĐͲŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞůƐ͕�ƚŚĞ�&ŝŶŝƚĞͲZĂŶŐĞ�>ŝƋƵŝĚͲ�ƌŽƉ�DŽĚĞů�;&Z>�DͿ�ĂŶĚ�ƚŚĞ�&ŝŶŝƚĞͲZĂŶŐĞ��ƌŽƉ�DŽĚĞů�;&Z�DͿ�
ŚĂǀĞ�ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ��KEZ���ĞǀĂůƵĂƟŽŶ�ĐŽĚĞ͘��Ɛ�ƐƉĞĞĚ�ŝƐ�Ă�ŬĞǇ�ƌĞƋƵŝƌĞŵĞŶƚ�ŽĨ�ĞǀĂůƵĂƟŽŶ�ŵŽĚĞůƐ͕�ŝŶƐŝŐŚƚƐ�ǁŝůů�ďĞ�
ŐŝǀĞŶ�ŽŶ�ƚŚĞ�ŶƵŵĞƌŝĐĂů�ĂŶĚ�ĐŽŵƉƵƚĂƟŽŶ�ĐŚŽŝĐĞƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ŝŵƉůĞŵĞŶƚĂƟŽŶ͘�dŚĞ�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�
ŵŽĚĞů�ŽŶ�ďĞŶĐŚŵĂƌŬĞĚ�ĚĂƚĂ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŵŽĚĞů�ŝŶ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ĂƚŽŵŝĐ�ŵĂƐƐĞƐ͘�dŚĞ��KE-
Z���ĐŽĚĞ�ƉƌŽǀŝĚĞƐ�ĞǆƉĞĐƚĂƟŽŶ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞ�ŵŽĚĞůƐ�ďƵƚ�ĂůƐŽ�ƌĞůĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ͘��ǀĂůƵĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�
ĂŶĚ�ƌĞůĂƚĞĚ�ĐŽƌƌĞůĂƟŽŶ�ŵĂƚƌŝĐĞƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĨŽƌ�ƚŚĞ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ĂůƐŽ�ĨŽƌ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ŵĂƐƐĞƐ͘
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R346 Fission description: first steps towards a full resolution of the time-dependent hill-
wheeler equation 
sĞƌƌŝğƌĞ�D͘�ϭ͕��ƵďƌĂǇ�E͘�ϭ͕�^ĐŚƵŶĐŬ�E͘�Ϯ͕�ZĞŐŶŝĞƌ��͘�ϭ͕Ϯ͕��ŽƐƐĂŶƚŽƐͲhǌĂƌƌĂůĚĞ�W͘ �ϭ 
ϭ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ�EƵĐůĞĂƌ�ĂŶĚ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞ��ŝǀŝƐŝŽŶ͕�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�
Laboratory, Livermore, CA, USA

�ǇŶĂŵŝĐĂů�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ůŽǁ�ĞŶĞƌŐǇ�ĮƐƐŝŽŶ�ŝƐ͕�ŝŶ�ŽƵƌ�ĨƵůů�ŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ͕�ĚĞĐŽŵƉŽƐĞĚ�ŝŶ�ƚǁŽ�ƐƚĞƉƐ͘�/Ŷ�ƚŚĞ�ĮƌƐƚ�ƐƚĞƉ�ǁĞ�
ŐĞŶĞƌĂƚĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�ƐƵƌĨĂĐĞ�;W�^Ϳ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ƐǇƐƚĞŵ�ǁĞ�ǁĂŶƚ�ƚŽ�ĚĞƐĐƌŝďĞ�ǁŝƚŚ�ƚŚĞ�,ĂƌƚƌĞĞͲ&ŽĐŬͲ�ŽŐŽůŝƵďŽǀ�
;,&�Ϳ�ŵĞƚŚŽĚ�ǁŝƚŚ�Ă�'ŽŐŶǇ�ŝŶƚĞƌĂĐƟŽŶ͘�dŚĞ�ƐĞĐŽŶĚ�ƐƚĞƉ�ƵƐĞƐ�ƚŚĞ�ƟŵĞ�ĚĞƉĞŶĚĞŶƚ�ŐĞŶĞƌĂƚŽƌ�ĐŽŽƌĚŝŶĂƚĞ�ŵĞƚŚŽĚ�;d�'�DͿ�ǁŝƚŚ�
ƚŚĞ�ŐĂƵƐƐŝĂŶ�ŽǀĞƌůĂƉ�ĂƉƉƌŽǆŝŵĂƟŽŶ�;'K�Ϳ͘�dŚĞ�'K��ŚŽůĚƐ�ŝŶ�ƚǁŽ�ĂƐƐƵŵƉƟŽŶƐ͗�ƚŚĞ�ŽǀĞƌůĂƉ�ŵĂƚƌŝǆ�ďĞƚǁĞĞŶ�,&��ƐƚĂƚĞƐ�ŚĂƐ�Ă�
ŐĂƵƐƐŝĂŶ�ƐŚĂƉĞ�;ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ĐŽŽƌĚŝŶĂƚĞƐ�ŽĨ�ƐƚĂƚĞƐ�ŝŶ�ĚĞĨŽƌŵĂƟŽŶ�ƐƉĂĐĞͿ͖�ĂŶĚ�ƚŚĞ�ĞǆƉĞĐƚĂƟŽŶ�ǀĂůƵĞ�
ŽĨ�ƚŚĞ�ĐŽůůĞĐƟǀĞ�ŚĂŵŝůƚŽŶŝĂŶ�ďĞƚǁĞĞŶ�ƚŚĞƐĞ�ƐƚĂƚĞƐ�ĐĂŶ�ďĞ�ĞǆƉĂŶĚĞĚ�ƵƉ�ƚŽ�ŽƌĚĞƌ�ƚǁŽ͕�ůĞĂĚŝŶŐ�ŝŶ�ƚŚŝƐ�ĐĂƐĞ�ƚŽ�Ă�^ĐŚƌƂĚŝŶŐĞƌͲůŝŬĞ�
ĞƋƵĂƟŽŶ͘
/Ŷ�ƚŚŝƐ�ǁŽƌŬ�ǁĞ�ƌĞƉůĂĐĞ�d�'�Dн'K��ŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ƐƚĞƉ�ŽĨ�ŽƵƌ�ĂƉƉƌŽĂĐŚ�ďǇ�ĂŶ�ĞǆĂĐƚ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ƚŚĞ�d�'�D͘�dŚĞ�ŵĂŝŶ�ĞƋƵĂ-
ƟŽŶ�ŽĨ�ƚŚŝƐ�ŵĞƚŚŽĚ�ŝƐ�ƚŚĞ�ƟŵĞͲĚĞƉĞŶĚĞŶƚ�,ŝůůͲtŚĞĞůĞƌ�ĞƋƵĂƟŽŶ�ĂŶĚ�ŝŶǀŽůǀĞƐ�ƚǁŽ�ŽďũĞĐƚƐ͗�ƚŚĞ�ŽǀĞƌůĂƉ�ŵĂƚƌŝǆ�ĂŶĚ�ƚŚĞ�ĐŽůůĞĐƟǀĞ�
ŚĂŵŝůƚŽŶŝĂŶ͘�tĞ�ĮƌƐƚ�ĐĂůĐƵůĂƚĞ�ƚŚĞƐĞ�ŵĂƚƌŝĐĞƐ�ŽŶ�Ă�W�^͘�dŚĞŶ͕�ǁĞ�ďƵŝůĚ�ĂŶ�͞ĞǆĂĐƚ�d�'�D͟�ƐŽůǀĞƌ�ƵƐŝŶŐ�Ă�ĮŶŝƚĞ�ĞůĞŵĞŶƚ�ŵĞƚŚŽĚ�
and a Crank-Nicolson scheme.
/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ǁĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ƟŵĞͲĚĞƉĞŶĚĞŶƚ�,ŝůůͲtŚĞĞůĞƌ�ĞƋƵĂƟŽŶ�ĂŶĚ�ĚŝƐĐƌĞƟǌĂƟŽŶ�ƐĐŚĞŵĞƐ�;ŝŶ�ƟŵĞ�ĂŶĚ�ĚĞĨŽƌŵĂƟŽŶ�
ƐƉĂĐĞͿ͘�dŚĞ�ĂŶĂůǇƟĐ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŽǀĞƌůĂƉ�ŵĂƚƌŝǆ�ĂŶĚ�ĐŽůůĞĐƟǀĞ�ŚĂŵŝůƚŽŶŝĂŶ�ǁŝůů�ďĞ�ĚĞƚĂŝůĞĚ͘�&ŝŶĂůůǇ͕ �ĮƌƐƚ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ĂŶ�ĞǆĂĐƚ�
ƚƌĞĂƚŵĞŶƚ�ŽĨ�ƚŚĞ�d�'�D�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘
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�Ɛ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ͕�ŶĞĐĞƐƐĂƌǇ�ŝŶŐƌĞĚŝĞŶƚƐ�ŽĨ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ͕�ĂƌĞ�ŶŽƚ�ĂůǁĂǇƐ�ƉƌĞĚŝĐƚĞĚ�ďǇ�ƚŚĞŽƌǇ͕ �Ă�ĨŽƌŵĂů�ŵĂƚŚĞŵĂƟĐĂů�
ĨƌĂŵĞǁŽƌŬ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ǁŽƌŬ�ŝƐ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ďĞƐƚ�ƐĞƚ�ŽĨ�ƉĂƌĂŵĞƚĞƌƐ�;ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͕�ŽƉƟĐĂů�ŵŽĚĞůƐ͕�
ĮƐƐŝŽŶ�ďĂƌƌŝĞƌ͕ �ĂǀĞƌĂŐĞ�ǁŝĚƚŚ͕�ŵƵůƟŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐͿ�ďǇ��ĂǇĞƐŝĂŶ�ƐƚĂƟƐƟĐĂů�ŝŶĨĞƌĞŶĐĞ�ďǇ�ĐŽŵƉĂƌŝŶŐ�ƚŚĞŽƌǇ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚ͘��
dŚĞ�ĨŽƌŵĂů�ƌƵůĞ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚŝƐ�ŵĞƚŚŽĚŽůŽŐǇ�ŝƐ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƉŽƐƚĞƌŝŽƌ�ĚĞŶƐŝƚǇ�ƉƌŽďĂďŝůŝƚǇ�ĨƵŶĐƟŽŶ�ŽĨ�Ă�ƐĞƚ�ŽĨ�ƉĂƌĂŵĞƚĞƌƐ�ďǇ�
ƐŽůǀŝŶŐ�ĂŶ�ĞƋƵĂƟŽŶ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚǇƉĞ͗�ƉĚĨ;ƉŽƐƚĞƌŝŽƌͿ�ƉƌŽƉŽƌƟŽŶĂů�ƚŽ�ƉĚĨ;ƉƌŝŽƌͿ�ƟŵĞƐ�Ă�ůŝŬĞůŝŚŽŽĚ�ĨƵŶĐƟŽŶ͘���ĮƫŶŐ�ƉƌŽĐĞ-
ĚƵƌĞ�ĐĂŶ�ďĞ�ƐĞĞŶ�ĂƐ�ĂŶ�ĞƐƟŵĂƟŽŶ�ŽĨ�ƚŚĞ�ƉŽƐƚĞƌŝŽƌ�ĚĞŶƐŝƚǇ�ƉƌŽďĂďŝůŝƚǇ�ŽĨ�Ă�ƐĞƚ�ŽĨ�ƉĂƌĂŵĞƚĞƌƐ�΂ǆ΃�ŬŶŽǁŝŶŐ�ĂŶ�ĂͲƉƌŝŽƌŝ�ŝŶĨŽƌŵĂƟŽŶ�
ŽŶ�ƚŚĞƐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�Ă�ůŝŬĞůŝŚŽŽĚ�ǁŚŝĐŚ�ŐŝǀĞƐ�ƚŚĞ�ƉƌŽďĂďŝůŝƚǇ�ĚĞŶƐŝƚǇ�ĨƵŶĐƟŽŶ�ŽĨ�ŽďƐĞƌǀŝŶŐ�Ă�ĚĂƚĂ�ƐĞƚ�ŬŶŽǁŝŶŐ��΂ǆ΃͘��dŽ�ƐŽůǀĞ�
ƚŚŝƐ�ƉƌŽďůĞŵ͕�ƚǁŽ�ŵĂũŽƌƐ�ƉĂƚŚ�ĐŽƵůĚ�ďĞ�ƚĂŬĞŶ͗�ĂĚĚ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ�ĂŶĚ�ŚǇƉŽƚŚĞƐŝƐ�ĂŶĚ�ŽďƚĂŝŶ�ĂŶ�ĞƋƵĂƟŽŶ�ƚŽ�ďĞ�ƐŽůǀĞĚ�ŶƵŵĞƌŝ-
ĐĂůůǇ�;ŵŝŶŝŵƵŵ�ŽĨ�Ă�ĐŽƐƚ�ĨƵŶĐƟŽŶ�Žƌ�'ĞŶĞƌĂůŝǌĞĚ�ůĞĂƐƚ�^ƋƵĂƌĞ�ŵĞƚŚŽĚƐ͕�ƌĞĨĞƌƌĞĚ�ĂƐ�'>^Ϳ�Žƌ�ƵƐĞ�DŽŶƚĞͲ�ĂƌůŽ�ƐĂŵƉůŝŶŐ�ŽĨ�Ăůů�Ă�
ƉƌŝŽƌŝ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ĞƐƟŵĂƚĞ�ƚŚĞ�ĮŶĂů�ƉŽƐƚĞƌŝŽƌ�ĚŝƐƚƌŝďƵƟŽŶ͘�DŽŶƚĞ��ĂƌůŽ�ŵĞƚŚŽĚƐ�ĂƌĞ�ŶĂƚƵƌĂů�ƐŽůƵƟŽŶ�ĨŽƌ��ĂǇĞƐŝĂŶ�ŝŶĨĞƌ-
ĞŶĐĞ�ƉƌŽďůĞŵƐ͘�dŚĞǇ�ĂǀŽŝĚ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ�;ĞǆŝƐƟŶŐ�ŝŶ�ƚƌĂĚŝƟŽŶĂů�ĂĚũƵƐƚŵĞŶƚ�ƉƌŽĐĞĚƵƌĞ�ďĂƐĞ�ŽŶ�ĐŚŝͲƐƋƵĂƌĞ�ŵŝŶŝŵŝǌĂƟŽŶͿ�ĂŶĚ�
ƉƌŽƉŽƐĞ�ĂůƚĞƌŶĂƟǀĞ�ŝŶ�ƚŚĞ�ĐŚŽŝĐĞ�ŽĨ�ƉƌŽďĂďŝůŝƚǇ�ĚĞŶƐŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĨŽƌ�ƉƌŝŽƌƐ�ĂŶĚ�ůŝŬĞůŝŚŽŽĚƐ͘�dŚĞ�ƵƐĞ�ŽĨ�ƚŚŝƐ�ŬŝŶĚ�ŽĨ�ŵĞƚŚŽĚƐ�
ǁĂƐ�ĮƌƐƚ�ƉƌŽƉŽƐĞĚ�ďǇ��͘�^ŵŝƚŚ�ĂŶĚ�Z͘��ĂƉŽƚĞ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ĐŽŶƟŶƵƵŵ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘
dŚŝƐ�ƉĂƉĞƌ�ǁŝůů�ĞǆƉŽƐĞĚ�ĂŶĚ�ƉƌŽƉŽƐĞĚ�ƚŚĞ�ƵƐĞ�ŽĨ�ǁŚĂƚ�ǁĞ�ĂƌĞ�ĐĂůůŝŶŐ��ĂǇĞƐŝĂŶ�DŽŶƚĞ��ĂƌůŽ�;ƌĞĨĞƌƌĞĚ�ĂƐ��D��ŝŶ�ƚŚĞ�ƌĞƐƚ�ŽĨ�
ƚŚĞ�ŵĂŶƵƐĐƌŝƉƚͿ�ŝŶ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ƚŚĞƌŵĂů͕�ƌĞƐŽŶĂŶĐĞ�ĂŶĚ�ĐŽŶƟŶƵƵŵ�ƌĂŶŐĞ�ĨŽƌ�Ăůů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ�Ăƚ�
ƚŚĞƐĞ�ĞŶĞƌŐŝĞƐ͘��ůŐŽƌŝƚŚŵƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ďĂƐĞĚ�ŽŶ�DŽŶƚĞͲ�ĂƌůŽ�ƐĂŵƉůŝŶŐ�ĂŶĚ�DĂƌŬŽǀ�ĐŚĂŝŶ͘�dŚĞ�ŽďũĞĐƟǀĞƐ�ŽĨ��D��ĂƌĞ�ƚŽ�
ƉƌŽƉŽƐĞ�Ă�ƌĞĨĞƌĞŶĐĞ�ĐĂůĐƵůĂƟŽŶ�ĨŽƌ�ǀĂůŝĚĂƟŶŐ�ƚŚĞ�'>^�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ͕�ƚŽ�ƚĞƐƚ�ƉƌŽďĂďŝůŝƚǇ�ĚĞŶƐŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�
ĞīĞĐƚƐ�ĂŶĚ�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ĮŶĚŝŶŐ�ŐůŽďĂů�ŵŝŶŝŵƵŵ�ŝĨ�ŵƵůƟ�ůŽĐĂů�ŵŝŶŝŵƵŵ�ĞǆŝƐƚƐ͘�
�ƉƉůŝĐĂƟŽŶ�ƚŽ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ͕�ƵŶƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ĂŶĚ�ĐŽŶƟŶƵƵŵ�ĞǀĂůƵĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ŵƵůƟŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�
ĂƐƐŝŵŝůĂƟŽŶ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘
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EƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ĚĞĂůƐ�ǁŝƚŚ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ďĞƐƚ�ĞƐƟŵĂƚĞƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƌĞůĂƚĞĚ�ƋƵĂŶ-
ƟƟĞƐ�ŽĨ�ƚŚĞ�ĂƚŽŵŝĐ�ŶƵĐůĞŝ͘�dŚĞƐĞ�ƋƵĂŶƟƟĞƐ�ĂƌĞ�ĐŽŵƉŝůĞĚ�ŝŶƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ͕�ǁŚŝĐŚ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�
ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐŝĞƐ�ƐƵĐŚ�ĂƐ�ĂĚǀĂŶĐĞĚ�ƌĞĂĐƚŽƌƐ͕�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ͕�ĂŶĚ�ŶƵĐůĞĂƌ�ŵĞĚŝĐŝŶĞ͘�DŽƐƚ�ĞǀĂůƵĂƟŽŶ�ŵĞƚŚŽĚƐ�
ƌĞůǇ�ŽŶ��ĂǇĞƐŝĂŶ�ƐƚĂƟƐƟĐƐ�ƚŽ�ĐŽŵďŝŶĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ƐŽͲĐĂůůĞĚ�ƉŽƐƚĞƌŝŽƌ�ĚŝƐƚƌŝďƵ-
ƟŽŶ͘��ĞƐƚ�ĞƐƟŵĂƚĞƐ͕�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�ŽƚŚĞƌ�ƋƵĂŶƟƟĞƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ĐĂŶ�ďĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚŝƐ�ĚŝƐƚƌŝďƵƟŽŶ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ƉŽƐƚĞ-
ƌŝŽƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŝƐ�ŝŶ�ŐĞŶĞƌĂů�ŶŽƚ�ĂǀĂŝůĂďůĞ�ŝŶ�ĐůŽƐĞĚ�ĨŽƌŵ�ĚƵĞ�ƚŽ�ƚŚĞ�ĐŽŵƉůĞǆŝƚǇ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ͘�dŚĞ�ƐŝŵƉůŝĮĐĂƟŽŶ�;Ğ͘Ő͘�
ůŝŶĞĂƌŝǌĂƟŽŶͿ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ�Žƌ�ƚŚĞ�ƵƐĞ�ŽĨ�DŽŶƚĞ��ĂƌůŽ�ƐĂŵƉůŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ�ĂƌĞ�ƚǁŽ�ĐŽŵŵŽŶ�ǁĂǇƐ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚŝƐ�ŝƐƐƵĞ͘�
dŚĞ�ďĞŶĞĮƚ�ŽĨ�ƵƐŝŶŐ�ƚŚĞ�ĞǆĂĐƚ�ŵŽĚĞů�ŝŶ�DŽŶƚĞ��ĂƌůŽ�ƚĞĐŚŶŝƋƵĞƐ�ŝƐ�ĐŽƵŶƚĞƌͲďĂůĂŶĐĞĚ�ďǇ�ƚŚĞŝƌ�ĐŽŵƉƵƚĂƟŽŶĂů�ĚĞŵĂŶĚƐ͘�/ƚ�ŵĂǇ�
ƚĂŬĞ�ĚĂǇƐ�Žƌ�ĞǀĞŶ�ǁĞĞŬƐ�ƚŽ�ŽďƚĂŝŶ�Ă�ƐƵĸĐŝĞŶƚ�ƐĂŵƉůĞ�ƐŝǌĞ�ƚŽ�ƉƌŽĚƵĐĞ�ƌĞůŝĂďůĞ�ĞƐƟŵĂƚĞƐ͘�&Žƌ�ŝŶƐƚĂŶĐĞ͕�ƚŚĞ�dŽƚĂů�DŽŶƚĞ��ĂƌůŽ�
;dD�Ϳ�ĂƉƉƌŽĂĐŚ�ŽĨ��͘�<ŽŶŝŶŐ�Ğƚ�Ăů͘�ƉĞƌĨŽƌŵƐ�ƚŚĞ�ĐŽŵƉůĞƚĞ�ĐŚĂŝŶ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�ĨƌŽŵ�ƚŚĞ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐŽĚĞ�ƚŽ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�
ĐŽĚĞ�ĨŽƌ�ĞĂĐŚ�ƐĂŵƉůĞĚ�ƐĞƚ�ŽĨ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ͘�dŚƵƐ�ĂŶ�ĞĸĐŝĞŶƚ�ƐĂŵƉůŝŶŐ�ƐĐŚĞŵĞ�ŝƐ�ƉĂƌĂŵŽƵŶƚ�ƚŽ�ƚŚĞ�ƐƵĐĐĞƐƐĨƵů�ĂƉƉůŝĐĂƟŽŶ�
ŽĨ�DŽŶƚĞ��ĂƌůŽ�ĞǀĂůƵĂƟŽŶ�ŵĞƚŚŽĚƐ͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�ĂŶ�ĂĚĂƉƟǀĞ�ƐĂŵƉůŝŶŐ�ƐĐŚĞŵĞ�ďĂƐĞĚ�ŽŶ�Ă�ǀĂƌŝĂƟŽŶĂů��ĂǇĞƐŝĂŶ�ĂƉƉƌŽĂĐŚ�ŝƐ�ƉƌĞƐĞŶƚĞĚ͕�ǁŚŝĐŚ�ĂŝŵƐ�Ăƚ�ŝŵƉƌŽǀ-
ŝŶŐ�ƚŚĞ�ƐĂŵƉůŝŶŐ�ĞĸĐŝĞŶĐǇ�ŝŶ�ƚŚĞ�ĐŽƵƌƐĞ�ŽĨ�ƚŚĞ�ƐĂŵƉůŝŶŐ�ƉƌŽĐĞƐƐ͘�EŽƚĞǁŽƌƚŚǇ͕ �ƚŚĞ�ƉƌĞƐĞŶƚĞĚ�ƐĂŵƉůŝŶŐ�ƐĐŚĞŵĞ�ŝƐ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�
ƉĂƌĂůůĞů�ĐŽŵƉƵƚĂƟŽŶ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞǆƉůŽŝƚ�ƚŚĞ�ũŽŝŶƚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ĐŽŵƉƵƚĞƌ�ĐůƵƐƚĞƌƐ͘�WƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ŵĞƚŚŽĚ�ĂƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�
and case studies are made to compare its performance against other sampling schemes.

R349 Novel evaluation concept including model defects 
Schnabel G. 1, Leeb H. 2 
ϭ�����^ĂĐůĂǇ͕ �/ƌĨƵͬ^WŚE͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ͖�Ϯ�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ�tŝĞŶ͕��ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

EƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ƉƌŽǀŝĚĞƐ�ĐŽŶƐŝƐƚĞŶƚ�ƐĞƚƐ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ǁŚŝĐŚ�ĂƌĞ�ĞƐƐĞŶƟĂů�ƉƌĞƌĞƋƵŝƐŝƚĞƐ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�
ŽĨ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐŝĞƐ�ƐƵĐŚ�ĂƐ�ĂĚǀĂŶĐĞĚ�ƌĞĂĐƚŽƌƐ͕�ŶƵĐůĞĂƌ�ĨƵƐŝŽŶ�ĚĞǀŝĐĞƐ͕�ǁĂƐƚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ͕�ŵĞĚŝĐĂů�ƌĂĚŝĂƟŽŶ�ĨĂĐŝůŝƟĞƐ͕�
ŵĂƚĞƌŝĂůƐ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƋƵĞƐƟŽŶƐ�ĐŽŶĐĞƌŶŝŶŐ�ƌĂĚŝĂƟŽŶ�ƐĂĨĞƚǇ͘��ŶǀŝƐĂŐĞĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĂĚǀĂŶĐĞƐ�ƌĞƋƵŝƌĞ�ĂŶ�Ğǆ-
ƚĞŶƐŝŽŶ�ŽĨ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�ƚŽ�ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϮϬϬ�DĞs͘ ��ĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ƐĐĂƌĐŝƚǇ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�Ăƚ�
ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ͕�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�ƌĞůǇ�ŵŽƌĞ�ŚĞĂǀŝůǇ�ŽŶ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ͘�/Ŷ�ŐĞŶĞƌĂů�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ�ĚĞƉĞŶĚ�ŽŶ�
Ă�ƐĞƚ�ŽĨ�ƉĂƌĂŵĞƚĞƌƐ�ǁŚŽƐĞ�ǀĂůƵĞƐ�ĂƌĞ�ŬŶŽǁŶ�ŽŶůǇ�ǁŝƚŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘��ĞƐƉŝƚĞ�ƚŚŝƐ�ŇĞǆŝďŝůŝƚǇ�ƚŚĞ�ŵŽĚĞůƐ�ĐĂŶŶŽƚ�ǇŝĞůĚ�Ă�ƉĞƌĨĞĐƚ�
ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĚĂƚĂ�ŐŝǀŝŶŐ�ƌŝƐĞ�ƚŽ�Ă�ŵŽĚĞů�ĚĞĮĐŝĞŶĐǇ�ǁŚŝĐŚ�ĐĂŶŶŽƚ�ďĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞŽƌǇ͘�/Ŷ�ƐƚĂŶĚĂƌĚ��ĂǇĞƐŝĂŶ�ĞǀĂůƵĂƟŽŶƐ�
ŽŶůǇ�ƉĂƌĂŵĞƚĞƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŽŶĞƐ�ĂƌĞ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�DŽĚĞů�ĚĞĨĞĐƚƐ�ĂƌĞ�ŝŐŶŽƌĞĚ�ŐŝǀŝŶŐ�ƌŝƐĞ�
ƚŽ�ƵŶƉŚǇƐŝĐĂů�ĚŝƐƚŽƌƟŽŶƐ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ǀĂůƵĞƐ͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�Ă�ŶŽǀĞů��ĂǇĞƐŝĂŶ�ĞǀĂůƵĂƟŽŶ�ĐŽŶĐĞƉƚ�ŝŶĐůƵĚŝŶŐ�ŵŽĚĞů�ĚĞĨĞĐƚƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ͘�dŚŝƐ�ĞǆƚĞŶĚĞĚ�ŵĞƚŚŽĚ�ŝƐ�ƐƚĂƟƐƟ-
ĐĂůůǇ�ĐŽŶƐŝƐƚĞŶƚ�ĂŶĚ�ŝƐ�ďĂƐĞĚ�ŽŶ�'ĂƵƐƐŝĂŶ�ƉƌŽĐĞƐƐĞƐ�ĨŽƌ�ƚŚĞ�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�ŵŽĚĞů�ĚĞĨĞĐƚƐ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝ-
ŵĞŶƚ�ĂŶĚ�ŝŶ�ƚŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ͘�dŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ�ĨŽůůŽǁƐ�ƐŝŵŝůĂƌ�ƐƚĞƉƐ�ĂƐ�ƐƚĂŶĚĂƌĚ�ƚĞĐŚŶŝƋƵĞƐ͕�
ďƵƚ�ǇŝĞůĚƐ� ŝŶ�ĂĚĚŝƟŽŶ�ĂŶ�ĞƐƟŵĂƚĞ�ŽĨ�ŵŽĚĞů�ĚĞĨĞĐƚƐ͕� ƚŚĞŝƌ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�ĐŽƌƌĞůĂƟŽŶƐ�ǁŝƚŚ�ŽƚŚĞƌ�ƋƵĂŶƟƟĞƐ͘�dŚĞ�ĞǆƚĞŶĚĞĚ�
ŵĞƚŚŽĚ�ŚĂƐ�ďĞĞŶ�ƐƵĐĐĞƐƐĨƵůůǇ�ĂƉƉůŝĞĚ�ƚŽ�ƌĞĂůŝƐƟĐ�ĞǆĂŵƉůĞƐ͕�ǁŚŝĐŚ�ĐůĞĂƌůǇ�ƐŚŽǁ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ŵŽĚĞů�ĚĞĨĞĐƚƐ�ŽŶ�
ƚŚĞ�ĮŶĂů�ĞǀĂůƵĂƟŽŶ�ƌĞƐƵůƚ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ͘

tŽƌŬ�ƉĂƌƚůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�&ϰ��WĂƌƚŶĞƌƐŚŝƉ��ŐƌĞĞŵĞŶƚ�'ƌĂŶƚ�&ϰ�Ͳ&W�Ͳϭϲϴ͘ϬϮ�ĂŶĚ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�<<<P�ƉƌŽũĞĐƚ�'͘�^ĐŚŶĂďĞů�ŽĨ�ƚŚĞ��ƵƐƚƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^Đŝ-
ĞŶĐĞƐ�ĂƐ�ǁĞůů�ĂƐ�ǀŝĂ�ƚŚĞ��hZ�dKD�ƉƌŽũĞĐƚ��,�E��͘�dŚĞ�ǀŝĞǁƐ�ĂŶĚ�ŽƉŝŶŝŽŶƐ�ĞǆƉƌĞƐƐĞƐ�ŚĞƌĞŝŶ�ĚŽ�ŶŽƚ�ƌĞŇĞĐƚ�ŶĞĐĞƐƐĂƌŝůǇ�ƚŚŽƐĞ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͘
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R350 Fission yield covariances for JEFF: a Bayesian Monte Carlo method 
Leray O. 1, Rochman D. 1, Vasiliev A. 1, Ferroukhi H. 1, Koning AJ. 2,3, Fleming M. 4, Sublet JC. 4 
ϭ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�^ǇƐƚĞŵƐ��ĞŚĂǀŝŽƵƌ�>ĂďŽƌĂƚŽƌǇ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ�EƵĐůĞĂƌ��ĂƚĂ�
^ĞĐƟŽŶ͕�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�hƉƉƐĂůĂ͕�^ǁĞĚĞŶ͖�ϰ�hŶŝƚĞĚ�<ŝŶŐĚŽŵ��ƚŽŵŝĐ��ŶĞƌŐǇ��ƵƚŚŽƌŝƚǇ͕ �
Abingdon, UK

dŚĞ�:�&&�ůŝďƌĂƌǇ�ĚŽĞƐ�ŶŽƚ�ĐŽŶƚĂŝŶ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĐŽǀĂƌŝĂŶĐĞƐ͕�ďƵƚ�ƐŝŵƉůǇ�ďĞƐƚ�ĞƐƟŵĂƚĞƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�dŚŝƐ�ƐŝƚƵĂƟŽŶ�ŝƐ�ŶŽƚ�
ƵŶŝƋƵĞ�ĂƐ�Ăůů�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ĨĂĐŝŶŐ�ƚŚŝƐ�ĚĞĮĐŝĞŶĐǇ͕ �ƉƌŝŶĐŝƉĂůůǇ�ĚƵĞ�ƚŽ�ƚŚĞ�ůĂĐŬ�ŽĨ�Ă�ĚĞĮŶĞĚ�ĨŽƌŵĂƚ�ďƵƚ�ĂůƐŽ�ĚƵĞ�ƚŽ�ƚŚĞ�ĐŚĂůůĞŶŐĞƐ�ŝŶ�
ŐĞŶĞƌĂƟŶŐ�ƚŚĞƐĞ�ĞƐƐĞŶƟĂů�ĚĂƚĂ͘
tŝƚŚ�ƚŚĞ�ŝŶĐƌĞĂƐŝŶŐ�ƐŽƉŚŝƐƟĐĂƟŽŶ�ŽĨ�ŵŽĚĞůͲďĂƐĞĚ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ƐŝŵƵůĂƟŽŶ�ƚŽŽůƐ�;ƐƵĐŚ�ĂƐ�'�&Ϳ�ĂŶ�ĂůƚĞƌŶĂƟǀĞ�ĂƉƉƌŽĂĐŚ�ŝƐ�ƚŽ�ƉƌŽ-
ǀŝĚĞ�Ă�ƐĞƚ�ŽĨ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĮůĞƐ�ƚŚƌŽƵŐŚ�ŝŶƚĞůůŝŐĞŶƚ�ƐĂŵƉůŝŶŐ�ŽĨ�ƉŚǇƐŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ͘�^ƚĂƟƐƟĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƌĞƉĞĂƚĞĚ�ƐŝŵƵůĂƟŽŶƐ�
ƉƌŽǀŝĚĞƐ�ĐŽŵƉůĞƚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ƋƵĂŶƟĮĐĂƟŽŶ�ĂŶĚ�ƉƌŽƉĂŐĂƟŽŶ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚŝƐ�dŽƚĂů�DŽŶƚĞ��ĂƌůŽ�;dD�Ϳ�ĂƉƉƌŽĂĐŚ�ĨƵůĮůůƐ�ƚŚĞ�
ŶĞĞĚ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƟŽŶƐ�ďǇ�ƉƌŽǀŝĚŝŶŐ�ĨƵůů�ĐŽƌƌĞůĂƚĞĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͘�
/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ƌĂŶĚŽŵ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĮůĞ�ƐĞƚƐ�ĂƌĞ�ŐĞŶĞƌĂƚĞĚ�ƚŚƌŽƵŐŚ�ƉĂƌĂŵĞƚĞƌ�ƐĂŵƉůŝŶŐ�ƚŚĂƚ�ŝƐ�ƵƉĚĂƚĞĚ�ƚŽ�ĐŽŶǀĞƌŐĞ�ŽŶ�:�&&Ͳϯ͘ϭ͘ϭ�
;:�&&Ͳϯ͘ϯ� ŝĨ�ĂǀĂŝůĂďůĞͿ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�dŚŝƐ�ŵĞƚŚŽĚŽůŽŐǇ�ŵĂƌƌŝĞƐ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ŬŶŽǁůĞĚŐĞ�ŽĨ�'�&�ǁŝƚŚ�ƚŚĞ�
ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ƚŽ�ƉƌŽĚƵĐĞ�ƚŚĞ�ĐŽƌƌĞůĂƚĞĚ�dD��ƵŶĐĞƌƚĂŝŶƚǇ͘��ǆĂŵƉůĞƐ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�ĂĐƟŶŝĚĞƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ǁŝƚŚ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�
ďƵƌŶͲƵƉ�ĂŶĚ�ĚĞĐĂǇ�ŚĞĂƚ�ƐŝŵƵůĂƟŽŶƐ͘

S351 Bootstrap method for constructing covariance matrices of optical-model parameters in 
the study of the threshold anomaly 
�ďƌŝŽůĂ��͕͘�DĂƌƟ�'s͘ ͕�dĞƐƚŽŶŝ�:͘� 
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕��E��͕��ƵĞŶŽƐ��ŝƌĞƐ͕��ƌŐĞŶƟŶĂ

dŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ŽƉƟĐĂůͲŵŽĚĞů�ƉŽƚĞŶƟĂůƐ�ĂƌĞ�ƵƐƵĂůůǇ�ŽďƚĂŝŶĞĚ�ďǇ�ĂĚũƵƐƟŶŐ�ƚŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƟŽŶƐ�ƚŽ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�Ğǆ-
ƉĞƌŝŵĞŶƚĂů�ĞůĂƐƟĐͲƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐŽŶǀĞŶƟŽŶĂů�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�
ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ��ƉĂƌĂŵĞƚĞƌƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ǁĂǇ͕ �ůĞĂĚƐ�ŝŶ�ŐĞŶĞƌĂů�ƚŽ�ƵŶƌĞĂůŝƐƟĐĂůůǇ�ƐŵĂůů�ǀĂůƵĞƐ͘�dŚŝƐ�ƵŶĚĞƌĞƐƟŵĂƟŽŶ�
ŵĂǇ�ďĞ�ĐĂƵƐĞĚ�ďǇ�ĞŝƚŚĞƌ�ĂͿ�ĂŶ�ŝŶĐŽƌƌĞĐƚ�ƵƐĞ�ŽĨ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ƌĞĐŝƉĞƐ͕�ŶĂŵĞůǇ�ƚŚĞ�ƉƌĞƐĐƌŝƉƟŽŶ�ŽĨ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�
ďǇ�ƌĞƋƵŝƌŝŶŐ�Ă�ǀĂƌŝĂƟŽŶ�ŽĨ�ũƵƐƚ�ŽŶĞ�ƵŶŝƚ�ŝŶ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�௽2�Žƌ�ďͿ�ƚŚĞ�ůĂĐŬ�ŽĨ�Ă�ƐǇƐƚĞŵĂƟĐ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ĞǆĐůƵĚŝŶŐ�Žƌ�
ŝŶĐůƵĚŝŶŐ�ĚĂƚĂ�ƉŽŝŶƚƐ�Žƌ�ĚŝīĞƌĞŶƚ�ƐĞƚƐ�ŽĨ�ĚĂƚĂ�ƉŽŝŶƚƐ͕�ŽŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ĞǆƉůŽƌĞ�
ďŽƚŚ�ĨĂĐƚŽƌƐ͘�ZĞŐĂƌĚŝŶŐ�ƉŽŝŶƚ�ĂͿ͕�ǁĞ�ƵƐĞ�Ă��ƌĞŶŽƌŵĂůŝǌĂƟŽŶ�ĨŽƌ�௽2͕�ƐŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ŽŶĞ�ƉƌŽƉŽƐĞĚ�ďǇ��ŝƌŐĞ1. For point b) we use 
ƚŚĞ��ŽŽƚƐƚƌĂƉ�ŵĞƚŚŽĚ�ƚŽ�ĐƌĞĂƚĞ�ƐǇŶƚŚĞƟĐ�ƐĞƚƐ��ďĂƐĞĚ��ŽŶ�Ăůů�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĚĞƌŝǀĞ�ĂŶ�ĞīĞĐƟǀĞ�ĐŽ-
ǀĂƌŝĂŶĐĞ�ŵĂƚƌŝǆ͘�tĞ�ŚĂǀĞ�ƉƌĞǀŝŽƵƐůǇ�ĚŝƐĐƵƐƐĞĚ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ĂͿ�ĂŶĚ�Ă�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ��ŽŽƚƐƚƌĂƉ�ŵĞƚŚŽĚ�ŽŶ�ƚŚĞ�ĞƌƌŽƌ�ĞůůŝƉƐĞƐ�ŽĨ�
strongly correlated  parameters2. 
��Ɛ�ĐĂƐĞ�ƐƚƵĚŝĞƐ͕�ƚŚĞƐĞ�ƉƌŽĐĞĚƵƌĞƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ƌĞͲĂŶĂůǇƐŝƐ�ŽĨ��ĚĞƚĂŝůĞĚ�ĞůĂƐƟĐͲƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĨŽƌ��ƐĞǀĞƌĂů�ŚĞĂǀǇͲŝŽŶ�ƐǇƐ-
ƚĞŵƐ�Ăƚ�ĞŶĞƌŐŝĞƐ�ĐůŽƐĞ�ƚŽ�ƚŚĞ��ŽƵůŽŵď�ďĂƌƌŝĞƌ͘ �dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝŶ�ĚŝŐŝƚĂů�ĨŽƌŵ�ǁĞƌĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ��y&KZ�ůŝďƌĂƌǇ3.   
We will present here the results of our study of the 12��н�208Pb, 16K�н�64Zn, 6,7>ŝ�н�27Al,  6,7>ŝ�н�80Se, 6>ŝ�н�64Zn,  6>ŝ�н�90Zr and the  6,7>ŝ�н�
144^ŵ��ƐǇƐƚĞŵƐ͘�dŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚ�ŵĞƚŚŽĚ�ĂůůŽǁƐ�Ă�ŵŽƌĞ�ƌĞĂůŝƐƟĐ�ĂŶĚ�ƌŽďƵƐƚ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ƉĂƌĂŵĞƚĞƌǲƐ�ƵŶĐĞƌƚĂŝŶ-
ƟĞƐ͘
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S352 Uncertainty of the delayed neutron fraction in fuel assembly depletion calculations
�ƵƌĞƐ��͘�ϭ͕��ŽƐƚĞůŵĂŶŶ�&͘ �ϭ͕�sĞůŬŽǀ�<͘�ϭ͕��ǁĞƌŵĂŶŶ�t͘�ϭ͕�<ŽĚĞůŝ�/͘�Ϯ 
ϭ�'ĞƐĞůůƐĐŚĂŌ�Ĩƺƌ��ŶůĂŐĞŶͲ�ƵŶĚ�ZĞĂŬƚŽƌƐŝĐŚĞƌŚĞŝƚ�;'Z^Ϳ�Ő'ŵď,͕��ŽƌĞ��ĞŚĂǀŝŽƵƌ��ĞƉĂƌƚŵĞŶƚ͕�'ĂƌĐŚŝŶŐ͕�
'ĞƌŵĂŶǇ͖�Ϯ�:ŽǎĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ

�ĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�ĂīĞĐƚ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĚǇŶĂŵŝĐ�ďĞŚĂǀŝŽƵƌ�ŽĨ�Ă�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ͘ �dŚĞƌĞĨŽƌĞ͕�ĂŶ�ĂĐĐƵƌĂƚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�
ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ĂŶĚ�ŝƚƐ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝƐ�ŽĨ�ĐƌƵĐŝĂů�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƌĞĂĐƚŽƌ�ƚƌĂŶƐŝĞŶƚ�ĂŶĚ�ƐĂĨĞƚǇ�ĂŶĂůǇ-
ƐĞƐ͘�dŚŝƐ�ƐƚƵĚǇ�ƉƌĞƐĞŶƚƐ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�ƐĞŶƐŝƟǀŝƚǇ�;hͬ^Ϳ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ŽĨ�Ă�ůŝŐŚƚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌ�
ĨƵĞů�ĂƐƐĞŵďůǇ�;h�DͲ>tZͿ�ĂŶĚ�Ă�ƐŽĚŝƵŵͲĐŽŽůĞĚ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ĨƵĞů�ĂƐƐĞŵďůǇ�;^&ZͲ&d͕ �ůĂƌŐĞ�ŽǆŝĚĞ�ĐŽƌĞͿ͘�&Žƌ�ƚŚĞƐĞ�ĂŶĂůǇƐĞƐ͕�ƚŚĞ�
ƐĂŵƉůŝŶŐͲďĂƐĞĚ�y^h^��ŵĞƚŚŽĚŽůŽŐǇ�ŝƐ�ƵƐĞĚ�ƚŽ�ƉƌŽƉĂŐĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ĂŶĚ�ĚĞƉůĞƟŽŶ�
ĐĂůĐƵůĂƟŽŶƐ͘��ƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŝƐ�ǀĂƌŝĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�^��>�Ͳϲ͘ϭ�ĐŽǀĂƌŝĂŶĐĞ�ůŝďƌĂƌǇ͘�hŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ŶƵŵďĞƌƐ�ŽĨ�ďŽƚŚ�
ƚŚĞ�ƉƌŽŵƉƚ�ĂŶĚ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ�ƌĞůĞĂƐĞĚ�ƉĞƌ�ĮƐƐŝŽŶ�ĞǀĞŶƚ�ĂƌĞ�ŶŽƚ�ŝŶĚŝǀŝĚƵĂůůǇ�ŝŶĐůƵĚĞĚ͕�ďƵƚ�ŽŶůǇ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ͘ �^ŝŶĐĞ�
ƚŚĞ�ĚĞůĂǇĞĚ�ŶƵͲďĂƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂīĞĐƚ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ͕�ƚŚĞƐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŚĂǀĞ�ĂĚĚŝƟŽŶĂůůǇ�
ďĞĞŶ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ĨƌŽŵ�ƚŚĞ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ŽĨ�ƚŚĞ�:�E�>Ͳϰ͘Ϭ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ͘�dŚĞ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ĂŶĚ�ĚĞƉůĞƟŽŶ�
ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ�dZ/dKEͬE�td�ƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�^��>�Ͳϲ͘ϭ�ĐŽĚĞ�ƉĂĐŬĂŐĞ͘�dŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ĚĞůĂǇĞĚ�
ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ďƵƌŶͲƵƉ�ŝƐ�ĂŶĂůǇƐĞĚ�ǁŝƚŚ�ĂŶĚ�ǁŝƚŚŽƵƚ�ƚŚĞ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ĚĞůĂǇĞĚ�ŶƵͲďĂƌ�ƵŶĐĞƌ-
ƚĂŝŶƟĞƐ͘�DŽƌĞŽǀĞƌ͕ �ƚŚĞ�ŵĂŝŶ�ĐŽŶƚƌŝďƵƚŽƌƐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ĨŽƌ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ůŝĨĞ�;�K>Ϳ�ĂŶĚ�ƚŚĞ�ĞŶĚ�
ŽĨ�ůŝĨĞ�;�K>Ϳ͘�&Žƌ�ďŽƚŚ�ĂƌƌĂŶŐĞŵĞŶƚƐ͕�ĞǀŝĚĞŶƚůǇ͕ �ƚŚĞ�ĚĞůĂǇĞĚ�ŶƵͲďĂƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ƵŶĐĞƌ-
ƚĂŝŶƚǇ͘��ƚ��K>͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ĨŽƌ�ƚŚĞ�>tZ�ĐĂƐĞ�ŝƐ�ŝŶĐƌĞĂƐĞĚ�ĨƌŽŵ�ĂďŽƵƚ�Ϭ͘ϰ�ƚŽ�Ϯ͘ϵ�й͘�/Ŷ�ƚŚĞ�^&Z�ĐĂƐĞ͕�ƚŚĞ�ƵŶĐĞƌ-
ƚĂŝŶƚǇ�ŝƐ�ŝŶĐƌĞĂƐĞĚ�ĨƌŽŵ�ĂďŽƵƚ�ϯ͘ϰ�ƚŽ�ϰ͘ϰ�й͘�dŚĞ�ŵĂŝŶ�ĐŽŶƚƌŝďƵƚŽƌƐ�ƚŽ�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƚǇ�ĨŽƌ�ƚŚĞ�>tZ�
ĨƵĞů�ĂƐƐĞŵďůǇ�ĂƌĞ�ĚĞůĂǇĞĚ�ŶƵͲďĂƌ�ǀĂůƵĞƐ͕�ŶĂŵĞůǇ�ŽĨ�hͲϮϯϱ�Ăƚ��K>�ĂŶĚ�ŽĨ�WƵͲϮϯϵ�Ăƚ��K>͘�KŶ�ƚŚĞ�ĐŽŶƚƌĂƌǇ͕ �ĨŽƌ�ƚŚĞ�^&Z�ĐĂƐĞ͕�ƚŚĞ�
ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�hͲϮϯϴ�ŵĂŬĞƐ�ƚŚĞ�ŵĂŝŶ�ĐŽŶƚƌŝďƵƟŽŶ�Ăƚ��K>�ĂŶĚ��K>͘�^ŝŶĐĞ�ƚŚĞ�ŝƐŽƚŽƉŝĐ�ĐŽŵƉŽƐŝ-
ƟŽŶ�ĐŚĂŶŐĞƐ�ŽŶůǇ�ƐůŝŐŚƚůǇ�ŽǀĞƌ�ďƵƌŶƵƉ͕�ƚŚĞ�ĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶ�ĨƌĂĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝƐ�ĂůŵŽƐƚ�ĐŽŶƐƚĂŶƚ�ĂŶĚ�ƚŚĞ�ŵĂŝŶ�ĐŽŶƚƌŝďƵƚŽƌƐ�
remain the same.
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&Žƌ�ŽůĚĞƌ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ƚŚĞ�ƚŚĞƌŵĂů�ĂŶĚ�ƌĞƐŽŶĂŶĐĞ�ƌĂŶŐĞ͕�ƚŚĞ�ŽŶůǇ�ƌĞĂƐŽŶĂďůǇ�ĂĐĐĞƐƐŝďůĞ�ĚŽĐƵŵĞŶƚĂ-
ƟŽŶ�ŵĂǇ�ďĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĞƌƐ�ĞƐƟŵĂƚĞƐ�ŽĨ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�ƌĞƐƉĞĐƟǀĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�
dŚƵƐ͕�ŝƚ�ŝƐ�ĚŝĸĐƵůƚ�ƚŽ�ũƵĚŐĞ�ǁŚŝĐŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŚĂƚ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ĐŽƌƌĞůĂƟŽŶƐ�
ďĞƚǁĞĞŶ�ƚŚĞ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘��ŝƐƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶƐ�ĐĂŶ�ŚĂǀĞ�ƐĞǀĞƌĞ�ĐŽŶƐĞƋƵĞŶĐĞƐ�
ǁŚĞŶ�ƉƌŽƉĂŐĂƟŶŐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƚŽ�ĂƉƉůŝĐĂƟŽŶƐ͘�&ƵƌƚŚĞƌ͕ �ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŶĞĞĚ�ŶŽƚ�
ďĞ�ĐŽŵƉĂƟďůĞ͘
/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ƚŚĞƌŵĂů�ĞǆƉĞƌŝŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�ĂŶĂůǇǌĞĚ�ďĂƐĞĚ�ŽŶ�ƚǇƉŝĐĂů�ĞƋƵĂƟŽŶƐ�ĨŽƌ�ŽďƚĂŝŶŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨƌŽŵ�ĐŽƵŶƚƐ͘�
dŚĞ�ĚŝīĞƌĞŶƚ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ĞƋƵĂƟŽŶƐ�ĂƌĞ�ĂƐƐŝŐŶĞĚ�ǁŝƚŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ĞŝƚŚĞƌ�ĨƌŽŵ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĚŽĐƵŵĞŶƚĂƟŽŶ�Žƌ�ƵƐŝŶŐ�
ĚĞĨĂƵůƚ� ǀĂůƵĞƐ͖� ĂŶĚ� ƚŚĞ� ĐŽƌƌĞůĂƟŽŶƐ�ďĞƚǁĞĞŶ�ĚŝīĞƌĞŶƚ� ƐǇƐƚĞŵĂƟĐ�ĐŽŵƉŽŶĞŶƚƐ�ĂƌĞ�ĞƐƟŵĂƚĞĚ͕�ĞǀĞŶ�ĂĐƌŽƐƐ�ĚŝīĞƌĞŶƚ�ĞǆƉĞƌŝ-
ŵĞŶƚƐ͘�dŚĞŶ͕�ƚŚĞ�ĞƌƌŽƌƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ĐŽŵƉŽŶĞŶƚƐ�ĂƌĞ�ƐĂŵƉůĞĚ͕�ǇŝĞůĚŝŶŐ�Ă�ĨƵůů�ŵƵůƟǀĂƌŝĂƚĞ�ĚŝƐƚƌŝďƵƟŽŶ�ĨŽƌ�ƚŚĞ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ͘�dŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ƐĂŵƉůĞĚ͕�ƚŽŽ͕�ŝŶĐůƵĚŝŶŐ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ƐǇƐƚĞŵĂƟĐ�ĞƌƌŽƌƐ͘�dŚĞ�ƚǁŽ�ƐĞƚƐ�
ĂƌĞ�ƚŚĞŶ�ĐŽŵďŝŶĞĚ�ďǇ�ĂĚũƵƐƟŶŐ�ďŽƵŶĚ�ƌĞƐŽŶĂŶĐĞƐ͕�ŵĂŬŝŶŐ�ƵƐĞ�ŽĨ�d�>z^�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�Ă�ǁĂǇ�ǁŚŝĐŚ�ƚĂŬĞƐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�
d�>z^�ƉĂƌĂŵĞƚĞƌƐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�,ŝŐŚĞƌ�ĞŶĞƌŐǇ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ĂůƐŽ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�d�>z^͕�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶƐ�ƚŚŝƐ�ŝŶĨĞƌƐ�ĂƌĞ�
ŬĞƉƚ�ƚƌĂĐŬ�ŽĨ͘ �dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ƌĞƐƵůƟŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶĐůƵĚĞƐ�ĐŽƌƌĞůĂƟŽŶƐ�ŽǀĞƌ�ƚŚĞ�ǁŚŽůĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘
/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ŵĞƚŚŽĚ�ŝƐ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�EŝͲϱϵ͘�dŚŝƐ�ŝƐ�ŝŶƚĞƌĞƐƟŶŐ�ŝŶ�ƌĞĂĐƚŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ŶƵ-
ĐůŝĚĞƐ�ďƵŝůĚƵƉ�ƚŚƌŽƵŐŚ�ĐĂƉƚƵƌĞ�ŝŶ�EŝͲϱϴ�ĂŶĚ�ŝƚƐ�ĞǆƚƌĂŽƌĚŝŶĂƌŝůǇ�ŚŝŐŚ�;Ŷ͕ɲͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ŐŝǀŝŶŐ�Ă�ĚŽŵŝŶĂƟŶŐ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ƚŚĞ�
ŚĞůŝƵŵ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ĚĂŵĂŐĞ�ĞŶĞƌŐǇ�ŝŶ�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞů�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ƚŚĞƌŵĂů�ƌĞĂĐƚŽƌƐ͘
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S354 Emerging capabilities for charged-particle induced reactions with the R-matrix SAMMY 
code 
WŝŐŶŝ�Dd͘ ͕�'ĂƵůĚ�/�͕͘���ƌŽŌ�^͘ 
KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�

dŚĞ�ŵŽƐƚ� ƌĞĐĞŶƚ�ǀĞƌƐŝŽŶ�ŽĨ� ƚŚĞ�RͲŵĂƚƌŝǆ�ĐŽĚĞ�^�DDz�΀ϭ΁�ĂůůŽǁƐ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ� ŝŶŐŽŝŶŐ�ĂŶĚ�ŽƵƚŐŽŝŶŐ�ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞ�
ĐŚĂŶŶĞůƐ� ŝŶ� ƚŚĞ� ůŽǁͲĞŶĞƌŐǇ�ŝŶƚĞƌĂĐƟŽŶ�ƌĂŶŐĞ͘��ůƚŚŽƵŐŚ�ƚŚĞ�^�DDz�ĐŽĚĞ�ƐǇƐƚĞŵ�ŝƐ�ŵĂŝŶůǇ�ƵƐĞĚ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�
for incident neutrons ŝŶ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�;ZZZͿ͕�ďƵŝůƚͲŝŶ�ĐĂƉĂďŝůŝƟĞƐ�ĂůƐŽ�ĂůůŽǁ�ƚŚĞ�ĐŽĚĞ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ƌĞƐŽ-
ŶĂŶĐĞ�ƐƚƌƵĐƚƵƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ŽƚŚĞƌ�ŝŶĐŝĚĞŶƚ�ƉĂƌƟĐůĞƐ͕�ŝŶĐůƵĚŝŶŐ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ͘
�E�&ͬ�Ͳs//͘ϭ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ů ŝďƌĂƌǇ�΀Ϯ΁�ĐŽŶƚĂŝŶƐ�ŶŽ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĨŽƌ�ĮͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͘�,ŽǁĞǀĞƌ͕� ;Į,n) data provide funda-
ŵĞŶƚĂů� ŝŶĨŽƌŵĂƟŽŶ�ƚŚĂƚ�ƵŶĚĞƌƉŝŶƐ�ŶƵĐůĞĂƌ�ŵŽĚĞůŝŶŐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶ�ƐŽŌǁĂƌĞ͕�ƐƵĐŚ�ĂƐ�KZ/'�E�΀ϯ΁�ĂŶĚ�^KhZ��^ϰ��΀ϰ΁͕�ƵƐĞĚ�
ĨŽƌ� ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ƐŽƵƌĐĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽĐĞƐƐĞƐ͘�dŚĞ�ƵůƟŵĂƚĞ�ŐŽĂů�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ĞǀĂůƵĂƟŽŶƐ�
ŽĨ�ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ZZZ͘�dŚĞ�^�DDz�ĐŽĚĞ�ǁĂƐ�ƌĞĐĞŶƚůǇ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ƌĞŐĂƌĚ�ƚŽ�ŐĞŶĞƌĂƚĞ�
Ă�ZĞŝĐŚͲDŽŽƌĞ�ƉĂƌĂŵĞƚĞƌŝǌĂƟŽŶ�ŽĨ� ƚŚĞ� 17͕18 O(Į͕ŶͿ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ� ŝŶ�ŽƌĚĞƌ� ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�
ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƟŽŶ�ƌĂƚĞƐ�ĨŽƌ�ƵƌĂŶŝƵŵ�ŽǆŝĚĞ�ĨƵĞů�ƚǇƉĞƐ�΀ϱ΁͘�dŚŝƐ�ƉĂƉĞƌ�ƉƌŽǀŝĚĞƐ�Ă�ĚĞƚĂŝůĞĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ� ƚŚĞ�^�DDz�
ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞĚƵƌĞ� ĨŽƌ� ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ� ;Į͕ŶͿ�� ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƉƉůŝĞĚ� ƚŽ� 17͕18 O isotopes and describes further ap-
ƉůŝĐĂƟŽŶƐ�ŽĨ�ƚŚĞƐĞ�ƉƌŽĐĞĚƵƌĞƐ�ƚŽ�19 F.

EŽƟĐĞ͗�dŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ�ŚĂƐ�ďĞĞŶ�ĂƵƚŚŽƌĞĚ�ďǇ�hdͲ�ĂƩĞůůĞ͕�>>��ƵŶĚĞƌ��ŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϬϱͲϬϬKZϮϮϳϮϱ�ǁŝƚŚ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͘�dŚĞ�hŶŝƚĞĚ�
^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�ĂŶĚ�ƚŚĞ�ƉƵďůŝƐŚĞƌ͕ �ďǇ�ĂĐĐĞƉƟŶŐ�ƚŚĞ�ĂƌƟĐůĞ�ĨŽƌ�ƉƵďůŝĐĂƟŽŶ͕�ĂĐŬŶŽǁůĞĚŐĞƐ�ƚŚĂƚ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�'ŽǀĞƌŶŵĞŶƚ�ƌĞƚĂŝŶƐ�Ă�ŶŽŶͲ
ĞǆĐůƵƐŝǀĞ͕�ƉĂŝĚͲƵƉ͕�ŝƌƌĞǀŽĐĂďůĞ͕�ǁŽƌůĚͲǁŝĚĞ�ůŝĐĞŶƐĞ�ƚŽ�ƉƵďůŝƐŚ�Žƌ�ƌĞƉƌŽĚƵĐĞ��ƚŚĞ�ƉƵďůŝƐŚĞĚ�ĨŽƌŵ�ŽĨ�ƚŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ͕�Žƌ�ĂůůŽǁ�ŽƚŚĞƌƐ�ƚŽ�ĚŽ�ƐŽ͕�ĨŽƌ�hŶŝƚĞĚ�^ƚĂƚĞƐ�
'ŽǀĞƌŶŵĞŶƚ�ƉƵƌƉŽƐĞƐ͘�dŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ǁŝůů�ƉƌŽǀŝĚĞ�ƉƵďůŝĐ�ĂĐĐĞƐƐ�ƚŽ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ŽĨ�ĨĞĚĞƌĂůůǇ�ƐƉŽŶƐŽƌĞĚ�ƌĞƐĞĂƌĐŚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ��K��
WƵďůŝĐ��ĐĐĞƐƐ�WůĂŶ�;ŚƩƉ͗ͬͬĞŶĞƌŐǇ͘ŐŽǀͬĚŽǁŶůŽĂĚƐͬĚŽĞͲƉƵďůŝĐͲĂĐĐĞƐƐͲƉůĂŶͿ͘

I355 Characterization of the energy-dependent uncertainty and correlation in the neutron 
displacement kerma 
'ƌŝĸŶ�W:͘ 
^ĂŶĚŝĂ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌŝĞƐ͕��ůďƵƋƵĞƌƋƵĞ͕�ED͕�h^�

dŚŝƐ�ǁŽƌŬ�ƉƌŽǀŝĚĞƐ�Ă�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶƚ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ƐŝůŝĐŽŶ�ĚŝƐƉůĂĐĞŵĞŶƚ�ŬĞƌŵĂ͘�tĞ�ƉŝŽŶĞĞƌĞĚ�
ĂŶ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�ĚĞƌŝǀŝŶŐ�Ă�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝǆ�ĨŽƌ�Ă�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ďĂƐĞĚ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶƚ�ƌĞƐƉŽŶƐĞ�ƵƐŝŶŐ�Ă�dŽƚĂů�DŽŶƚĞ��ĂƌůŽ�
;dD�Ϳ�ĂŶĂůǇƐŝƐ͘�dŚŝƐ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƌŝŐŽƌŽƵƐ�ŝŶ�ĂĚĚƌĞƐƐŝŶŐ�ŵŽĚĞůͲĚĞĨĞĐƚ�ŝŶ�ƚŚŝƐ�ƚǇƉĞ�ŽĨ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ͘��
/ŶŝƟĂů�ǁŽƌŬ�ĐĂƉƚƵƌĞĚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ĐŽŶƐŝĚĞƌŝŶŐ�ĐŽŶƚƌŝďƵƟŽŶƐ�ĨƌŽŵ�Ăůů�ŽĨ�ƚŚĞ�ŶĂƚƵƌĂůůǇ�ŽĐĐƵƌƌŝŶŐ�ŝƐŽƚŽƉĞƐ�ǁŚĞŶ�ĞǆƚƌĂĐƟŶŐ�
ƚŚĞ�ĚŝƐƉůĂĐĞŵĞŶƚ�ĚĂŵĂŐĞ�ĨƵŶĐƟŽŶ͘��ŽůůĂďŽƌĂƚŽƌƐ�;�͘�<ŽŶŝŶŐ�ĂŶĚ��͘�ZŽĐŚŵĂŶͿ�Ăƚ�EZ'�ŝŶ�WĞƩĞŶ͕�dŚĞ�EĞƚŚĞƌůĂŶĚƐ͕�ƵƐĞĚ�ƚŚĞ�
d�>z^�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵŽĚĞůŝŶŐ�ĐŽĚĞ�ƚŽ�ŐĞŶĞƌĂƚĞ�Ă�ϭϬϭͲĞůĞŵĞŶƚ�ƐƚĂƟƐƟĐĂů�ƐĂŵƉůĞ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�Ăůů�ƚŚƌĞĞ�ŶĂƚƵƌĂůůǇ�ŽĐ-
ĐƵƌƌŝŶŐ�ƐŝůŝĐŽŶ�ŝƐŽƚŽƉĞƐ͘��dŚŝƐ�ƐƚĂƟƐƟĐĂů�ƐĂŵƉůĞ�ǁĂƐ�ĚĞƌŝǀĞĚ�ďǇ�ǀĂƌǇŝŶŐ�ƚŚĞ�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ�
ŝŶ�d�>z^͕�Ğ͘Ő͘�ƚŚĞ�ŽƉƟĐĂů�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘�dŚĞ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂŶĚ�
ƌĞĐŽŝů�ƐƉĞĐƚƌĂ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ƌĞĂĐƟŽŶ�ĐŚĂŶŶĞůƐ�ǁĞƌĞ�ĂƐƐĞƐƐĞĚ�ƵƐŝŶŐ�ƚŚŝƐ�ƐƚĂƟƐƟĐĂů�ƐĂŵƉůĞ͘�tŚŝůĞ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ĐƌŽƐƐ�ƌĞĂĐƟŽŶ�ĐŚĂŶ-
ŶĞů�ĐŽƌƌĞůĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ŝŶ�ƚŚĞ�ƌĞĐŽŝů�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ƐŵĂůů͕�ĂŶĂůǇƐŝƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ͕�Ăƚ�ŚŝŐŚ�ĞŶĞƌŐǇ͕ �
ƚŚĞƌĞ�ŝƐ�Ă�ƐƚƌŽŶŐ�ĐŽƌƌĞůĂƟŽŶ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ƚŽƚĂů�ĚŝƐƉůĂĐĞŵĞŶƚ�ŬĞƌŵĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝƐ�ŵƵĐŚ�ƐŵĂůůĞƌ�ƚŚĂŶ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ĂŶǇ�ŽĨ�
the individual displacement kerma components.  While this complicated our analysis of model defect, it clearly validates the 
ƵƐĞͬŶĞĐĞƐƐŝƚǇ�ŽĨ�ƚŚĞ�dD��ĂƉƉƌŽĂĐŚ͕�ĂŶ�ĂƉƉƌŽĂĐŚ�ƚŚĂƚ�ŝƐ�ĐĂƉĂďůĞ�ŽĨ�ĂĚĚƌĞƐƐŝŶŐ�ƚŚĞ�ĐƌŽƐƐ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ƌĞĂĐƟŽŶ�ĐŚĂŶŶĞůƐ͘�
�ŌĞƌ�ƚŚĞ�dD��ĂŶĂůǇƐŝƐ͕�Ă�ĚĞƚĂŝůĞĚ�ƐƚƵĚǇ�ǁĂƐ�ŵĂĚĞ�ŽŶ�͞ŵŽĚĞů�ĚĞĨĞĐƚ͟�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ŵĞƚŚŽĚŽůŽŐǇ͘�dŚŝƐ�ƐƚƵĚǇ�ĂĚĚƌĞƐƐĞĚ�
ƵŶĐĞƌƚĂŝŶƚǇ�ĂƌŝƐŝŶŐ�ĨƌŽŵ�ƚŚĞ�ĚĂŵĂŐĞ�ƉĂƌƟƟŽŶ�ĨƵŶĐƟŽŶ�ĂŶĚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ƉŽƚĞŶƟĂů�ƵƐĞĚ�ƚŽ�ƐĞƉĂƌĂƚĞ�ŝŽŶŝǌĂƟŽŶ�ĨƌŽŵ�ĚŝƐƉůĂĐĞ-
ŵĞŶƚ�ĞŶĞƌŐǇ�ůŽƐƐ�ŵĞĐŚĂŶŝƐŵƐ͘�dŚĞ�ĚŝƐƟŶĐƟŽŶ�ďĞƚǁĞĞŶ�Ă�ĚŝƐƉůĂĐĞŵĞŶƚ�ŬĞƌŵĂ�ĂŶĚ�Ă�ĚƉĂ�ŝƐ�ĂĚĚƌĞƐƐĞĚ�ĂŶĚ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂƐ-
sociated with the threshold displacement energy is discussed. 
dŚĞ�ƉĂƉĞƌ�ĐŚĂƌĂĐƚĞƌŝǌĞƐ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƐŝůŝĐŽŶ�ĚŝƐƉůĂĐĞŵĞŶƚ�ŬĞƌŵĂ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ĂŶ�ĞŶĞƌŐǇͲĚĞƉĞŶĚĞŶƚ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂ-
ƚƌŝǆ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĂƐƐĞƐƐ�ǀĂƌŝŽƵƐ�ŵĂƚĞƌŝĂů�ĚĂŵĂŐĞ�ƐƚƵĚŝĞƐ�ĂƐ�ƐƵƉƉŽƌƚ�ƚŚĞ�ƵƐĞ�ŽĨ�ƐŝůŝĐŽŶ�ƚƌĂŶƐŝƐƚŽƌƐ�ĂƐ�Ă�ŶĞƵƚƌŽŶ�ĚŽƐŝŵĞƚĞƌ�
ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ��^dD�ƐƚĂŶĚĂƌĚƐ��ϭϴϱϱ�ĂŶĚ��ϳϮϮ͘
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Abstracts

R356 Understanding total Monte Carlo uncertainty propagation in burn up calculations with 
generalized perturbation theory 
�ŝĚĂƵĚ��͘�ϭ͕�KůďƌĂƚŽǁƐŬŝ�W͘ Ϯ͕��ŽůŝŐĞǌ�t͘ϯ͕��ƵƟŶŽ��͘ϰ͕��ƵĮĞƌŽ�D͘ϱ͕�>ĞŶŝĂƵ��͘ϲ� 
ϭ�>ĂďŽƌĂƚŽŝƌĞ�ĚĞ�WŚǇƐŝƋƵĞ�^ƵďĂƚŽŵŝƋƵĞ͕�>W^�ͬ/EϮWϯͬ�EZ^͕�hŶŝǀ͘ �'ƌĞŶŽďůĞͲ�ůƉĞƐ͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�Ϯ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƌƐĂǁ͕�tĂƌƐĂǁ͕�WŽůĂŶĚ͖�ϯ�/ŶƐƟƚƵƚ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ�KƌƐĂǇ͕ ��EZ^Ͳ/EϮWϯͬhŶŝǀĞƌƐŝƚĠ�WĂƌŝƐ�^ƵĚ͕�
&ƌĂŶĐĞ͖�ϰ��͘���Z͘�^�^͕�dŽƌŝŶŽ͕�/ƚĂůǇ͖�ϱ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕��ĞƌŬĞůĞǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�
�ĞƌŬĞůĞǇ͕ ���͕�h^�͖�ϲ�^ƵďĂƚĞĐŚ͕�EĂŶƚĞƐ͕��ĐŽůĞ�ĚĞƐ�DŝŶĞƐ�ĚĞ�EĂŶƚĞƐ͕��EZ^ͬ/EϮWϯ͕�&ƌĂŶĐĞ

dŚĞ�ůĂƐƚ�ĨĞǁ�ǇĞĂƌƐ�ŚĂƐ�ƐĞĞŶ�dŽƚĂů�DŽŶƚĞ��ĂƌůŽ�ďĞĐŽŵŝŶŐ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ŵĞƚŚŽĚ�ĨŽƌ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ŝŶ�ďƵƌŶ�ƵƉ�ĐĂůĐƵůĂ-
ƟŽŶƐ͘�dŚŝƐ�ƐƚƌĂŝŐŚƞŽǁĂƌĚ�ĂƉƉƌŽĂĐŚ�ĂůůŽǁƐ�ĨŽƌ�ƚŚĞ�ĚŝƌĞĐƚ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�ŽƵƚƉƵƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�;ŬĞī͕�ŝƐŽƚŽƉŝĐ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĞƚĐ͙Ϳ�
ŽĨ�ƚŚĞ�ĐŽƵƉůĞĚ��ĂƚĞŵĂŶ�ĞƋƵĂƟŽŶ�;ĨƵĞů�ĚĞƉůĞƟŽŶͿ�ĂŶĚ��ŽůƚǌŵĂŶŶ�ĞƋƵĂƟŽŶ�;ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚͿ͘�dŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�'Wd�ŝŶ�ƚŚŝƐ�
ĐŽƵƉůĞĚ�ĐĂƐĞ�ŝŵƉůŝĞƐ�ŶŽƚ�ŽŶůǇ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŶƵĐůŝĚĞ�ĂĚũŽŝŶƚ�ĨƵŶĐƟŽŶƐ�ďƵƚ�ĂůƐŽ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�Ă�ŶƵŵďĞƌ�ŽĨ�ŝŵƉŽƌƚĂŶĐĞ�
ĨƵŶĐƟŽŶƐ͘�dŚĞ�ĐŽƵƉůŝŶŐ�ŝƐ�ƚŚƵƐ�ĂůŵŽƐƚ�ŶĞǀĞƌ�ĚŽŶĞ͘
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ǁĞ�ĐŽŵƉĂƌĞ�ƚŚĞ�ƉƌŽƉĂŐĂƟŽŶ�ŽĨ�WƵϮϯϵ�ĮƐƐŝŽŶ͕�ĐĂƉƚƵƌĞ�ĂŶĚ�;Ŷ͕ϮŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͛�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŝƚŚ�ďŽƚŚ�dD��ĂŶĚ�
'Wd�ŵĞƚŚŽĚƐ�ŝŶ�Ă�ƐŝŵƉůĞ�EĂͲĐŽŽůĞĚ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ĂƐƐĞŵďůǇ͘�/Ŷ�ƐƵĐŚ�Ă�ĐĂƐĞ͕�ƚŚĞ�ĐŚĂŶŐĞ�ŽĨ�ƐƉĞĐƚƌƵŵ�ĚƵĞ�ƚŽ�ƚŚĞ�ĐŚĂŶŐĞ�ŝŶ�ŝŶ�ŽŶĞ�
ŶƵĐůŝĚĞ Ɛ͛�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ƐŵĂůůĞƌ�ƚŚĂŶ�ŝŶ�Ă�ƚŚĞƌŵĂů�ƐƉĞĐƚƌƵŵ�ǁŚĞƌĞ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŝŶĚŝǀŝĚƵĂů�ƌĞƐŽŶĂŶĐĞƐ�ŝƐ�
ŚŝŐŚ͘�tĞ�ǁŝůů�ƐĞĞ�ƚŚĂƚ�ŝƚ�ĐĂŶ͛ƚ�ďĞ�ŶĞŐůŝŐĞƚĞĚ͘�dŚĂŶŬƐ�ƚŽ�ƚŚĞ�ĐŽŵďŝŶĞĚ�ƵƐĞ�ŽĨ�dD��ĂŶĚ�'Wd�ǁĞ�ĐĂŶ�ƐĞƉĂƌĂƚĞ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ƵŶĐĞƌ-
ƚĂŝŶƟĞƐ�ŽŶ�Ă�ƐĞůĞĐƟŽŶ�ŽĨ�ŽƚŚĞƌ�ŚĞĂǀǇ�ŶƵĐůŝĚĞ�ĚĞŶƐŝƟƟĞƐ͘�
dŚĞ�ƉŽǁĞƌ�ŶŽƌŵĂůŝƐĂƟŽŶ�ŐŝǀĞƐ�ŵŝŶŽƌ͕ �ďƵƚ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶƚƌŝďƵƟŽŶƐ͘�dŚĞ�ƐĞŶƐŝƟǀŝƟĞƐ�ƚŽ�ĚĞƉůĞƟŽŶ�ƚĞƌŵƐ�ĂƌĞ�ƚŚĞ�ĚŽŵŝŶĂŶƚ�ƚĞƌŵƐ�
ĨŽƌ�WƵϮϯϵ�ĂŶĚ�ŝƚƐ�ĚŝƌĞĐƚ�ĚĂƵŐŚƚĞƌƐ͛�ĞǀŽůƵƟŽŶ͘�dŚĞ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞ�ĚĞŶƐŝƚǇ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�WƵϮϯϵ�
ŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�ĂŶĚ�ƚŚĞŶ�ŽŶ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ͛�ĂǀĞƌĂŐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐĞƐ�ĐŽƵůĚ�ƚŚĞƌĞĨŽƌĞ�
ďĞ�ǀĞƌǇ�ĚŝīĞƌĞŶƚ�ŝĨ��ďĂƐŝĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŝƚŚ�ĐŽŵƉůĞƚĞ�ĞŶĞƌŐǇ�ĂŶĚ�ĐƌŽƐƐ�ŶƵĐůŝĚĞ�ĐŽƌƌĞůĂƟŽŶƐ�ǁĞƌĞ�ĂǀĂŝůĂďůĞ͘

R357 Nuclear data uncertainty propagation by the XSUSA method in the HELIOS2 lattice 
code 
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ϭ�^ƚƵĚƐǀŝŬ�^ĐĂŶĚƉŽǁĞƌ͕ �/ŶĐ͕͘�/ĚĂŚŽ�&ĂůůƐ͕�/��h^�͖�Ϯ�'ĞƐĞůůƐĐŚĂŌ�Ĩƺƌ��ŶůĂŐĞŶͲ�ƵŶĚ�ZĞĂŬƚŽƌƐŝĐŚĞƌŚĞŝƚ�;'Z^Ϳ�ŵď,͕�
Forschungszentrum, Garching, Germany

hŶĐĞƌƚĂŝŶƚǇ�ƋƵĂŶƟĮĐĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ĞǆƚĞŶƐŝǀĞůǇ�ĂƉƉůŝĞĚ�ƚŽ�ŶƵĐůĞĂƌ�ĐƌŝƟĐĂůŝƚǇ�ĂŶĂůǇƐĞƐ�ĨŽƌ�ŵĂŶǇ�ǇĞĂƌƐ�ĂŶĚ�ŚĂƐ�ƌĞĐĞŶƚůǇ�ďĞŐƵŶ�
ƚŽ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ĚĞƉůĞƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͘�,ŽǁĞǀĞƌ͕ �ƌĞŐƵůĂƚŽƌǇ�ďŽĚŝĞƐ�ǁŽƌůĚǁŝĚĞ�ĂƌĞ�ƚƌĞŶĚŝŶŐ�ƚŽǁĂƌĚ�ƌĞƋƵŝƌŝŶŐ�ƐƵĐŚ�ĂŶĂůǇƐĞƐ�
ĨŽƌ�ƌĞĂĐƚŽƌ�ĨƵĞů�ĐǇĐůĞ�ĐĂůĐƵůĂƟŽŶƐ͕�ǁŚŝĐŚ�ĂůƐŽ�ƌĞƋƵŝƌĞƐ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ĨŽƌ�ŝƐŽƚŽƉŝĐƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͘�y^h^��
ŝƐ�Ă�ƉƌŽǀĞŶ�ŵĞƚŚŽĚŽůŽŐǇ�ĨŽƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ďĂƐĞĚ�ŽŶ�ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂĐĐŽƌĚŝŶŐ�
ƚŽ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ŝŶ�ŵƵůƟͲŐƌŽƵƉ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ͖�,�>/K^Ϯ�ŝƐ�Ă�ǀĞƌǇ�ĨĂƐƚ�ůĂƫĐĞ�ĐŽĚĞ�ǁŝĚĞůǇ�ƵƐĞĚ�ĨŽƌ�ĐŽŵŵĞƌĐŝĂů�ĂŶĚ�ƌĞƐĞĂƌĐŚ�
ƌĞĂĐƚŽƌ�ĨƵĞů�ĐǇĐůĞ�ĐĂůĐƵůĂƟŽŶƐ͘�dŚŝƐ�ǁŽƌŬ�ĚĞƐĐƌŝďĞƐ�Ă�ƚĞĐŚŶŝƋƵĞ�ƚŽ�ĂƵƚŽŵĂƟĐĂůůǇ�ƉƌŽƉĂŐĂƚĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǀŝĂ�
ƚŚĞ�y^h^��ĂƉƉƌŽĂĐŚ�ƚŚƌŽƵŐŚ�ĨƵĞů�ůĂƫĐĞ�ĐĂůĐƵůĂƟŽŶƐ�ŝŶ�,�>/K^Ϯ͘��ƉƉůŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�y^h^��ŵĞƚŚŽĚŽůŽŐǇ�ŝŶ�,�>/K^Ϯ�ƉƌĞƐĞŶƚĞĚ�
ƐŽŵĞ�ƵŶƵƐƵĂů�ĐŚĂůůĞŶŐĞƐ�ďĞĐĂƵƐĞ�ŽĨ� ƚŚĞ�ŚŝŐŚůǇͲƉƌŽĐĞƐƐĞĚ�ŵƵůƟͲŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ƵƐĞĚ� ŝŶ�ĐŽŵŵĞƌĐŝĂů� ůĂƫĐĞ�ĐŽĚĞƐ͘�
�ƵƌƌĞŶƚůǇ͕ �ƵŶĐĞƌƚĂŝŶƟĞƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�^��>��ϲ͘ϭ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĮůĞ�ĂƌĞ�ďĞŝŶŐ�ƵƐĞĚ͕�ďƵƚ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ĐĂŶ�ďĞ�ĂĚĂƉƚĞĚ�
ƚŽ�ŽƚŚĞƌ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ŝŶ�ŵƵůƟͲŐƌŽƵƉ�ƐƚƌƵĐƚƵƌĞ͘�WŝŶͲĐĞůů�ĂŶĚ�ĂƐƐĞŵďůǇ�ĚĞƉůĞƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͕�ďĂƐĞĚ�ŽŶ�ŵŽĚĞůƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�
ƚŚĞ�h�DͲ>tZ�WŚĂƐĞ�/�ĂŶĚ�//�ďĞŶĐŚŵĂƌŬƐ͕�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌ͕ �ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ŝƐŽƚŽƉĞ�ĐŽŶ-
ĐĞŶƚƌĂƟŽŶƐ͕�ĂŶĚ�ĚĞůĂǇĞĚͲŶĞƵƚƌŽŶ�ĚĂƚĂ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�tŝƚŚ�ƚŚŝƐ�ĞǆƚĞŶƐŝŽŶ͕�ŝƚ�ǁŝůů�ďĞ�ƉŽƐƐŝďůĞ�ĨŽƌ�,�>/K^Ϯ�ƵƐĞƌƐ�ƚŽ�ƉƌŽƉĂŐĂƚĞ�
ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĚŝƌĞĐƚůǇ�ĨƌŽŵ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƚŽ�ƐƵďƐĞƋƵĞŶƚ�ĐŽƌĞ�ƐŝŵƵůĂƟŽŶƐ͘
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R358 Covariances for the 56Fe radiation damage cross sections 
Simakov S. 1,2, Koning A. 1 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͕�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�
ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �</d͕ �<ĂƌůƐƌƵŚĞ͕�'ĞƌŵĂŶǇ�

dŚĞ�ŐŽĂů�ŝƐ�Ă�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƚŚĞ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�ƵƐĞĚ�ƚŽ�ĐŚĂƌĂĐƚĞƌŝǌĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĂĚŝĂ-
ƟŽŶ�ĚĂŵĂŐĞ�ŝŶ�ƚŚĞ�ŵĂƚĞƌŝĂůƐ͘�^ƵĐŚ�ƋƵĂŶƟƟĞƐ�ĞŶĐŽŵƉĂƐƐ͗�ƚŚĞ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĚĞƉŽƐŝƟŽŶ�<�ZD��;ŶƵĐůĞĂƌ�ŚĞĂƟŶŐͿ͕�ĚĂŵĂŐĞ�
ĞŶĞƌŐǇ�;ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞŶ�ƚŚĞ�ĂƚŽŵ�ĚŝƐƉůĂĐĞŵĞŶƚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐͿ�ĂŶĚ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;;Ŷ͕ǆɲͿ͕�;Ŷ͕ǆƚͿ͕�;Ŷ͕ǆƉͿ�͙Ϳ͘�dŚĞ�
ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂŶĚ�ĞŶĞƌŐǇͲĞŶĞƌŐǇ�Žƌ�ƌĞĂĐƟŽŶͲƌĞĂĐƟŽŶ�ĐŽƌƌĞůĂƟŽŶƐ�ǁĞƌĞ�ŶŽƚ�ĂƐƐĞƐƐĞĚ�ƐŽ�ĨĂƌ͕ �ŝŶ�ƐƉŝƚĞ�ƚŚĂƚ�ĐŽǀĂƌŝĂŶĐĞƐ�ĨŽƌ�ŵĂŶǇ�
ŽƚŚĞƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ĂůƌĞĂĚǇ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ͘�dŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ĂůƐŽ�ŵŽƟǀĂƚĞĚ�ďǇ�ƚŚĞ�/�����ŽŽƌĚŝŶĂƚĞĚ�
ZĞƐĞĂƌĐŚ�WƌŽũĞĐƚ�͞WƌŝŵĂƌǇ�ZĂĚŝĂƟŽŶ��ĂŵĂŐĞ��ƌŽƐƐ�^ĞĐƟŽŶƐ͟�΀ϭ΁͘
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ�ǁĞ�ƌĞƉŽƌƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ĨŽƌ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ϱϲ&Ğ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ƚŚĞƌŵĂů�ƵƉ�ƚŽ�ϮϬ�DĞs͘ �dŚĞ�
ŵĞƚŚŽĚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ŝĚĞĂ�ŽĨ�dŽƚĂů�DŽŶƚĞ��ĂƌůŽ�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ƚŚĞ�EƵĐůĞĂƌ��ĂƚĂ�΀Ϯ΁͘�tĞ�ƵƐĞĚ�ϭ�ƵŶƉĞƌƚƵƌďĞĚ�ĂŶĚ�ϱϬϬ�ƉĞƌƚƵƌďĞĚ�
ϱϲ&Ğ�ĞǀĂůƵĂƚĞĚ�ĮůĞƐ�ĨƌŽŵ�d�E�>ͲϮϬϭϯ͕�ĞǀĞƌǇ�ŽŶĞ�ďĞŝŶŐ�ŐĞŶĞƌĂƚĞĚ�ŝŶ�ƚŚĞ��E�&�Ͳϲ�ĨŽƌŵĂƚ�ďǇ�d�>z^�ǁŝƚŚ�ƌĂŶĚŽŵůǇ�ǀĂƌŝĞĚ�ŶƵĐůĞĂƌ�
ƌĞĂĐƟŽŶ�ŵŽĚĞů�ƉĂƌĂŵĞƚĞƌƐ�΀ϯ΁͘�
dŽ�ƉƌŽƉĂŐĂƚĞ�ƚŚĞ�ƌĂŶĚŽŵ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƚŽ�ƚŚĞ�ĚĂŵĂŐĞ�ƋƵĂŶƟƟĞƐ͕�Ăůů�ϱϬϭ�ĮůĞƐ�ǁĞƌĞ�ƉƌŽĐĞƐƐĞĚ�ďǇ�E:KzͲϮϬϭϮ͘ϱϬ͗�ƚŚĞ�,��dZ�
ŵŽĚƵůĞ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�<�ZD��ĂŶĚ�ĚĂŵĂŐĞ�ĞŶĞƌŐǇ͕ �ǁŚĞƌĞĂƐ�'�^WZ�Ͳ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;Ŷ͕ǆ4,ĞͿ͕�;Ŷ͕ǆ3He), 
;Ŷ͕ǆƚͿ͕�;Ŷ͕ǆĚͿ�ĂŶĚ�;Ŷ͕ǆƉͿ͘�dŚĞŶ�ƚŚĞ�'ZKhWZ�ŵŽĚƵůĞ�ŐĞŶĞƌĂƚĞĚ�ƚŚĞ�ĚĞƐŝƌĞĚ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ŐƌŽƵƉĞĚͲǁŝƐĞ�ĨŽƌŵĂƚ�gendf to reduce the 
ƌĂŶŬ�ŽĨ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ͘�dŚĞ�&ŽƌƚƌĂŶ�ĐŽĚĞ�ǁĂƐ�ǁƌŝƩĞŶ�ƚŽ�ƌĞĂĚ�gendf�ĮůĞƐ�ĂŶĚ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ŵĞĂŶ�ƋƵĂŶƟƟĞƐ͕�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂ-
ƟŽŶƐ�ĂŶĚ�ĞŶĞƌŐǇͲĞŶĞƌŐǇ�Žƌ�ƌĞĂĐƟŽŶͲƌĞĂĐƟŽŶ�ĐŽƌƌĞůĂƟŽŶ�ŵĂƚƌŝĐĞƐ͘
dŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�<�ZD��ĂŶĚ�ĚĂŵĂŐĞ�ĞŶĞƌŐǇ�ƋƵĂůŝĨǇ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŝƚŚŝŶ�ϲй�ĐŽƌƌŝĚŽƌ�ĨŽƌ�ůŽǁ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�;Ϭ͘ϭ�
ƚŽ�ϱϬϬ�ĞsͿ͕�Ϯϱй�Ͳ�ĨĂƐƚ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�;ϱϬϬ�Ğs�Ͳ�ϭ�DĞsͿ�ĂŶĚ�ϭϬй�Žƌ�Ϯй�Ͳ�Ăƚ�ŚŝŐŚĞƌ�ĞŶĞƌŐŝĞƐ�;ϭ�Ͳ�ϮϬ�DĞsͿ͘�dŚĞ�ĞŶĞƌŐǇͲĞŶĞƌŐǇ�
ĐŽƌƌĞůĂƟŽŶ�ŵĂƚƌŝĐĞƐ�ƐŚŽǁ�ƐƚƌŽŶŐ�ĐŽƌƌĞůĂƟŽŶƐ�ǁŝƚŚŝŶ�ƚŚĞƐĞ�ĞŶĞƌŐǇ�ŝŶƚĞƌǀĂůƐ�ďƵƚ�ǁĞĂŬ�ŽŶĞƐ�ďĞƚǁĞĞŶ�ƚŚĞŵ͘�&Žƌ�4,Ğ�ƉƌŽĚƵĐƟŽŶ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁĞ�ƌĞĐĞŝǀĞ�ϮϬͲϯϬй�ƵŶĐĞƌƚĂŝŶƚǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƚŚƌĞƐŚŽůĚ�ĂŶĚ�ϮϬ�DĞs͘ �dŚĞ�ƐƚƌŽŶŐ�ĞŶĞƌŐǇͲĞŶĞƌŐǇ�ĐŽƌƌĞůĂ-
ƟŽŶƐ�ĂƌĞ�ŽďƐĞƌǀĞĚ�ĨŽƌ�ĞŶĞƌŐǇ�ƉĂŝƌƐ�ĚŝīĞƌŝŶŐ�ďǇ�ĨĂĐƚŽƌ�ůĞƐƐ�ƚŚĂŶ�Ϯ͘�

ϭ͘�dŚĞ�/�����ZW�͞WƌŝŵĂƌǇ�ZĂĚŝĂƟŽŶ��ĂŵĂŐĞ��ƌŽƐƐ�^ĞĐƟŽŶƐ͕͟ �ŚƩƉƐ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘ŽƌŐͬ�ZWĚƉĂͬ  ; 2. D. Rochman, A.J. Koning et al.,  Ann. 
EƵĐů͘��ŶĞƌŐǇ�ϯϴ�;ϮϬϭϭͿ�ϵϰϮ͖�ϯ͘��͘:͘�<ŽŶŝŶŐ�ĂŶĚ��͘�ZŽĐŚŵĂŶ͕�ZĂŶĚŽŵ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�d�E�>ͲϮϬϭϯ͗�ŌƉ͗ͬͬŌƉ͘ŶƌŐ͘ĞƵͬƉƵďͬǁǁǁͬƚĂůǇƐͬ
tendl2013/random.html   

I359 High resolution measurements of the exited states (n,pn), (n,dn)  C-12 cross sections 
WŝůůŽŶ�D͘�ϭ͕��ŶŐĞůŽŶĞ�D͘�ϭ͕��ĞůůŽŶŝ�&͘ �Ϯ͕�>ŽƌĞƟ�^͘�ϭ͕�DŝůŽĐĐŽ��͘�ϯ͕��WůŽŵƉĞŶ��:D͘�Ϯ 
ϭ��E����͘Z͘�&ƌĂƐĐĂƟ͕�ZŽŵĞ͕�/ƚĂůǇ͖�Ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�
DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕��ĞůŐŝƵŵ͖�ϯ���&�͕��ƵůŚĂŵ�^ĐŝĞŶĐĞ��ĞŶƚƌĞ͕��ďŝŶŐĚŽŶ͕�h<

DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ���ͲϭϮ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ƐĞǀĞƌĂů�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�;Ŷ͕Ɖn), (n,dnͿ͕�Ŷсϭ͕Ϯ͙�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�ƚŚĞ�sĂŶ�ĚĞ�
'ƌĂĂī�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ�ŽĨ�ƚŚĞ���Ͳ:Z�Ͳ/ZDD͘���ǀĞƌǇ�ƚŚŝŶ�ƚƌŝƟĂƚĞĚ�ƚĂƌŐĞƚ�
(263 μg/cm2Ϳ�ǁĂƐ�ĞŵƉůŽǇĞĚ�ǁŝƚŚ�ĚĞƵƚĞƌŽŶ�ďĞĂŵƐ�ĞŶĞƌŐŝĞƐ�ŝŵƉŝŶŐŝŶŐ�ŽŶ�ƚŚĞ�ƚĂƌŐĞƚ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�Ϯ͘ϱͲϯ͘ϳϱ�DĞs͘ �EĞƵƚƌŽŶƐ�ŝŶ�
ƚŚĞ�ƌĂŶŐĞ�ϭϴ͘ϵͲϮϬ͘ϱ�DĞs�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ǁŝƚŚ�ĂŶ�ŝŶƚƌŝŶƐŝĐ�ĞŶĞƌŐǇ�ƐƉƌĞĂĚ�ŽĨ�Ϭ͘ϮͲϬ͘Ϯϱй�&t,D͘��tŝƚŚ�ƐƵĐŚ�ŶĂƌƌŽǁ�ŶĞƵƚƌŽŶ�ĞŶĞƌ-
ŐŝĞƐ�ƐƉƌĞĂĚ͕�ƵƐŝŶŐ�ĂŶ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ĚĞǀŝĐĞ�ƐƵĐŚ�ĂƐ�Ă�ƐŝŶŐůĞ�ĐƌǇƐƚĂů�ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌ͕ �ƐĞǀĞƌĂů�ƉĞĂŬƐ�ĨƌŽŵ�ƚŚĞ�ŽƵƚŐŽŝŶŐ�
ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�;Ŷ͕Ɖn), (n,dn) and also (n,ĮͿ�ƌĞĂĐƟŽŶƐ�ĂƉƉĞĂƌ�ŝŶ�ƚŚĞ�ƉƵůƐĞ�ŚĞŝŐŚƚ�ƐƉĞĐƚƌƵŵ͘�dŚĞ�ƉĞĂŬƐ�ǁĞƌĞ�
ŝĚĞŶƟĮĞĚ�ƵƐŝŶŐ� ƚŚĞ� ƌĞĂĐƟŽŶ�YͲǀĂůƵĞƐ͘� dŚĞ�ƵƐĞĚ�ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌ� ƐŚŽǁĞĚ�ĂŶ� ŝŶƚƌŝŶƐŝĐ� ĞŶĞƌŐǇ� ƌĞƐŽůƵƟŽŶ� ůŽǁĞƌ� ƚŚĂŶ�Ϭ͘ϵй�
FWHM for the measured  deposited energies.  
dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƉĞĂŬƐ�ĂůůŽǁƐ�ƚŽ�ĚĞƌŝǀĞ�ƐĞǀĞƌĂů�ƉĂƌƟĂů�ĐĂƌďŽŶ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ĚŝīĞƌĞŶƚ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ͘�
dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚĞ�ƉĂƉĞƌ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘����ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�ƚŚĞ�ĂǀĂŝůĂďůĞ�
ĐŽŵƉŝůĂƟŽŶƐ�;Ğ͘Ő͘�d�E�>Ϳ�ŝƐ�ĂůƐŽ�ĂĚĚƌĞƐƐĞĚ͘�
DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ���ͲϭϮ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ƐĞǀĞƌĂů�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�;Ŷ͕Ɖn), (n,dnͿ͕�Ŷсϭ͕Ϯ͙�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�ƚŚĞ�sĂŶ�ĚĞ�
'ƌĂĂī�ŶĞƵƚƌŽŶ�ŐĞŶĞƌĂƚŽƌ�ŽĨ�ƚŚĞ���Ͳ:Z�Ͳ/ZDD͘���ǀĞƌǇ�ƚŚŝŶ�ƚƌŝƟĂƚĞĚ�ƚĂƌŐĞƚ�
(263 μg/cm2Ϳ�ǁĂƐ�ĞŵƉůŽǇĞĚ�ǁŝƚŚ�ĚĞƵƚĞƌŽŶ�ďĞĂŵƐ�ĞŶĞƌŐŝĞƐ�ŝŵƉŝŶŐŝŶŐ�ŽŶ�ƚŚĞ�ƚĂƌŐĞƚ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�Ϯ͘ϱͲϯ͘ϳϱ�DĞs͘ �EĞƵƚƌŽŶƐ�ŝŶ�
ƚŚĞ�ƌĂŶŐĞ�ϭϴ͘ϵͲϮϬ͘ϱ�DĞs�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ǁŝƚŚ�ĂŶ�ŝŶƚƌŝŶƐŝĐ�ĞŶĞƌŐǇ�ƐƉƌĞĂĚ�ŽĨ�Ϭ͘ϮͲϬ͘Ϯϱй�&t,D͘��tŝƚŚ�ƐƵĐŚ�ŶĂƌƌŽǁ�ŶĞƵƚƌŽŶ�ĞŶĞƌ-
ŐŝĞƐ�ƐƉƌĞĂĚ͕�ƵƐŝŶŐ�ĂŶ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ĚĞǀŝĐĞ�ƐƵĐŚ�ĂƐ�Ă�ƐŝŶŐůĞ�ĐƌǇƐƚĂů�ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌ͕ �ƐĞǀĞƌĂů�ƉĞĂŬƐ�ĨƌŽŵ�ƚŚĞ�ŽƵƚŐŽŝŶŐ�
ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�;Ŷ͕Ɖn), (n,dn) and also (n,ĮͿ�ƌĞĂĐƟŽŶƐ�ĂƉƉĞĂƌ�ŝŶ�ƚŚĞ�ƉƵůƐĞ�ŚĞŝŐŚƚ�ƐƉĞĐƚƌƵŵ͘�dŚĞ�ƉĞĂŬƐ�ǁĞƌĞ�
ŝĚĞŶƟĮĞĚ�ƵƐŝŶŐ� ƚŚĞ� ƌĞĂĐƟŽŶ�YͲǀĂůƵĞƐ͘� dŚĞ�ƵƐĞĚ�ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌ� ƐŚŽǁĞĚ�ĂŶ� ŝŶƚƌŝŶƐŝĐ� ĞŶĞƌŐǇ� ƌĞƐŽůƵƟŽŶ� ůŽǁĞƌ� ƚŚĂŶ�Ϭ͘ϵй�
FWHM for the measured  deposited energies.  
dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƉĞĂŬƐ�ĂůůŽǁƐ�ƚŽ�ĚĞƌŝǀĞ�ƐĞǀĞƌĂů�ƉĂƌƟĂů�ĐĂƌďŽŶ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ĚŝīĞƌĞŶƚ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ͘�
dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚĞ�ƉĂƉĞƌ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘����ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�ƚŚĞ�ĂǀĂŝůĂďůĞ�
ĐŽŵƉŝůĂƟŽŶƐ�;Ğ͘Ő͘�d�E�>Ϳ�ŝƐ�ĂůƐŽ�ĂĚĚƌĞƐƐĞĚ͘�
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R360 The 13C(n,a0)10Be cross section at 14.3 MeV and 17 MeV neutron energy
<ĂǀƌŝŐŝŶ�W͘ �ϭ͕��ĞůůŽŶŝ�&͘ �Ϯ͕�'ƌŝĞƐŵĂǇĞƌ��͘�ϭ͕�&ƌĂŝƐͲ<яэůďů�,͘�ϯ͕�WůŽŵƉĞŶ��:D͘�Ϯ͕�^ĐŚŝůůĞďĞĞĐŬǆ�W͘ �Ϯ͕�tĞŝƐƐ��͘�ϰ 
ϭ��/s/����/ŶƐƚƌƵŵĞŶƚĂƟŽŶ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�Ϯ�:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖�ϯ�&ĂĐŚŚŽĐŚƐĐŚƵůĞ�tŝĞŶĞƌ�EĞƵƐƚĂĚƚ͕�
�ƵƐƚƌŝĂ͖�ϰ��ƵƌŽƉĞĂŶ�KƌŐĂŶŝǌĂƟŽŶ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�;��ZEͿ͕�'ĞŶĞǀĂ͕�^ǁŝƚǌĞƌůĂŶĚ

�ƚ�ŶƵĐůĞĂƌ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌƐ͕��s��ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂŶ�ĂĚǀĂŶƚĂŐĞŽƵƐ�ƐŽůƵƟŽŶ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŵŽŶŝƚŽƌŝŶŐ͘�&Žƌ�
ƐƵĐŚ�ĂƉƉůŝĐĂƟŽŶƐ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŽŶ�ŶĂƚƵƌĂů�ĐĂƌďŽŶ�ĂƌĞ�ŽĨ�ŚŝŐŚ�ŝŵ-
portance. Especially the (n,a0Ϳ�ƌĞĂĐƟŽŶƐ͕�ǇŝĞůĚŝŶŐ�ƚŚĞ�ŚŝŐŚĞƐƚ�ĞŶĞƌŐǇ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ͕�ĂƌĞ�ŽĨ�ƌĞůĞǀĂŶĐĞ�ĂƐ�ƚŚĞǇ�ĐĂŶ�ďĞ�ĐůĞĂƌůǇ�
ĚŝƐƟŶŐƵŝƐŚĞĚ�ŝŶ�ƚŚĞ�ƐƉĞĐƚƌƵŵ͘�
dŚĞ�13C(n,a0)

10�Ğ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ƌĞůĂƟǀĞ�ƚŽ�12C(n,a0)
9�Ğ�Ăƚ�ƚŚĞ�sĂŶ�ĚĞ�'ƌĂĂī�ĨĂĐŝůŝƚǇ�ŽĨ�:Z�Ͳ/ZDD͕�Ăƚ�ϭϰ͘ϯ�DĞs�

ĂŶĚ�ϭϳ͘Ϭ�DĞs�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ͘�dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ĂŶ�Ɛ�s��;ƐŝŶŐůĞͲĐƌǇƐƚĂů��ŚĞŵŝĐĂů�sĂƉŽƌ��ĞƉŽƐŝƟŽŶͿ�
ĚŝĂŵŽŶĚ�ĚĞƚĞĐƚŽƌ͕ �ǁŚĞƌĞ�ƚŚĞ�ĚĞƚĞĐƚŽƌ�ŵĂƚĞƌŝĂů�ĂĐƚĞĚ�ĂƐ�ƐĂŵƉůĞ�ĂŶĚ�ĂƐ�ƐĞŶƐŽƌ͘ ���ŶŽǀĞů�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ƚĞĐŚŶŝƋƵĞ͕�ďĂƐĞĚ�ŽŶ�ƉƵůƐĞͲ
ƐŚĂƉĞ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ͕�ĂůůŽǁĞĚ�ĂŶ�ĞĸĐŝĞŶƚ�ƌĞĚƵĐƟŽŶ�ŽĨ�ďĂĐŬŐƌŽƵŶĚ�ĞǀĞŶƚƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�
ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉƌĞǀŝŽƵƐůǇ�ƉƵďůŝƐŚĞĚ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚŝƐ�ĐƌŽƐƐͲƐĞĐƟŽŶ͘

R361 Neutron production in deuteron-induced reactions on Li, Be, and C at an incident energy 
of 100 MeV 
�ƌĂŬŝ�^͘�ϭ͕�tĂƚĂŶĂďĞ�z͘ �ϭ͕�<ŝƚĂũŝŵĂ�D͘�ϭ͕�^ĂĚĂŵĂƚƐƵ�,͘�ϭ͕�EĂŬĂŶŽ�<͘�ϭ͕�<ŝŶ�d͘ ϭ͕�/ǁĂŵŽƚŽ�z͘ �Ϯ͕�^ĂƚŽŚ��͘�Ϯ͕�
,ĂŐŝǁĂƌĂ�D͘�ϯ͕�zĂƐŚŝŵĂ�,͘�ϰ͕�^ŚŝŵĂ�d͘ �ϱ 
1 Department of Advanced Energy Engineering Science, Kyushu University, Fukuoka, Japan; 2 Nuclear Science 
ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�ϯ�ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ͕ �,ŝŐŚ��ŶĞƌŐǇ�
�ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝǌĂƟŽŶ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�ϰ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ͕ �KƐĂŬĂ͕�:ĂƉĂŶ͖�
ϱ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KƐĂŬĂ�hŶŝǀĞƌƐŝƚǇ͕ �KƐĂŬĂ͕�:ĂƉĂŶ

/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĞīĞĐƟǀĞ�ƌĞĂĐƟŽŶƐ�ƚŽ�ƉƌŽĚƵĐĞ�ŚŝŐŚ�ŝŶƚĞŶƐŝƚǇ�ŶĞƵƚƌŽŶ�
ďĞĂŵ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĂƉƉůŝĐĂƟŽŶ�ĮĞůĚƐ�ƐƵĐŚ�ĂƐ�ƌĂĚŝĂƟŽŶ�ĚĂŵĂŐĞ�ĞǀĂůƵĂƟŽŶ�ĨŽƌ�ĨƵƐŝŽŶ�ŵĂƚĞƌŝĂůƐ͕�ďŽƌŽŶ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƚŚĞƌĂƉǇ�
ĂŶĚ�ŵĞĚŝĐĂů�ƌĂĚŝŽŝƐŽƚŽƉĞ�ƉƌŽĚƵĐƟŽŶ͘�EĞƵƚƌŽŶ�ƉƌŽĚƵĐƟŽŶ�ĚĂƚĂ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ĐŽŶǀĞƌƚĞƌ�ŵĂƚĞƌŝĂůƐ�ƐƵĐŚ�ĂƐ�>ŝ͕��Ğ�ĂŶĚ���ĂƌĞ�ĞƐ-
ƐĞŶƟĂůůǇ�ŝŵƉŽƌƚĂŶƚ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƌĞ�ŶŽƚ�ƐƵĸĐŝĞŶƚ͕�ĞƐƉĞĐŝĂůůǇ�Ăƚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�ĂďŽǀĞ�ϲϬ�DĞs͕�ƚŚĞƌĞĨŽƌĞ�
ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ĂƌĞ�ŶŽƚ�ǀĂůŝĚĂƚĞĚ͘�hŶĚĞƌ�ƚŚŝƐ�ƐŝƚƵĂƟŽŶ͕�ǁĞ�ŵĞĂƐƵƌĞĚ�ƚŚĞ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�;Ě͕�ǆŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;��yƐͿ�
ĨŽƌ�>ŝ͕��Ğ�ĂŶĚ���Ăƚ�ϭϬϬ�DĞs�ĂŶĚ�ĂŶĂůǇǌĞĚ�ƚŚĞŵ�ǁŝƚŚ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ d͘ŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�dŝŵĞ�ŽĨ�&ŝŐŚƚ�
course at the Research Center for Nuclear Physics in Osaka University. A deuteron beam accelerated to 102 MeV was trans-
ƉŽƌƚĞĚ�ƚŽ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŚĂůů�ĂŶĚ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ƚŚŝŶ�ůŝƚŚŝƵŵ͕�ďĞƌǇůůŝƵŵ�ĂŶĚ�ĐĂƌďŽŶ�ƚĂƌŐĞƚƐ�ŝŶ�ŶĂƚƵƌĂů�ĐŽŵƉŽƐŝƟŽŶƐ͘�
dŚĞ�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ƉůĂĐĞĚ�ŽŶ�Ă�ďĞĂŵ�ƐǁŝŶŐĞƌ�ŵĂŐŶĞƚ͘�dŚĞ���yƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�Ăƚ�Ɛŝǆ�ĂŶŐůĞƐ�;Ϭ͕�ϱ͕�ϭϬ͕�ϭϱ͕�ϮϬ�ĂŶĚ�Ϯϱ�ĚĞŐƌĞĞƐͿ�ďǇ�
ĐŚĂŶŐŝŶŐ�ƚŚĞ�ƚĂƌŐĞƚ�ƉŽƐŝƟŽŶ�ŝŶ�ƚŚĞ�ƐǁŝŶŐĞƌ�ŵĂŐŶĞƚ͘�E�Ϯϭϯ�ůŝƋƵŝĚ�ŽƌŐĂŶŝĐ�ƐĐŝŶƟůůĂƚŽƌƐ�ǁĞƌĞ�ĂĚŽƉƚĞĚ�ĂƐ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌƐ͘�dŚĞ�
ĚĞƚĞĐƚĞĚ�ŶĞƵƚƌŽŶƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ĞǀĞŶƚ�ďǇ�ĞǀĞŶƚ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞŝƌ�ƟŵĞ�ŽĨ�ŇŝŐŚƚ͘�
/Ŷ�ƚŚĞ�ŵĞĂƐƵƌĞĚ���yƐ͕�Ă�ďƌŽĂĚ�ƉĞĂŬ�ĚƵĞ�ƚŽ�ĚĞƵƚĞƌŽŶ�ďƌĞĂŬƵƉ�ƉƌŽĐĞƐƐ�ŝƐ�ŽďƐĞƌǀĞĚ�Ăƚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ŚĂůĨ�ŽĨ�ƚŚĞ�ĚĞƵƚĞƌŽŶ�ŝŶĐŝ-
ĚĞŶƚ�ĞŶĞƌŐǇ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ďǇ�W,/d^͘�dŚĞ�ĐĂůĐƵůĂƚĞĚ���yƐ�ŚĂǀĞ�ƚŚĞ�ďƌŽĂĚ�ƉĞĂŬ�
ƐƚƌƵĐƚƵƌĞ͕�ďƵƚ�ƚŚĞ�ƐŚĂƉĞ�ĂŶĚ�ŵĂŐŶŝƚƵĚĞ�ĚŽ�ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�ƌĞƉƌŽĚƵĐĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŽŶĞƐ͘��ĞƚĂŝůĞĚ�ĂŶĂůǇƐŝƐ�ǁŝƚŚ�ĂŶ�ĂůƚĞƌŶĂ-
ƟǀĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶ�ŝƐ�ĂůƐŽ�ƉƌĞƐĞŶƚĞĚ͘�/Ŷ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ͕�ĞůĂƐƟĐ�ďƌĞĂŬƵƉ�ĂŶĚ�ĐŽŶƟŶƵƵŵ�ƐƚƌŝƉƉŝŶŐ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�
ĚĞƐĐƌŝďĞĚ�ďǇ�ƚŚĞ��ŽŶƟŶƵƵŵ��ŝƐĐƌĞƟǌĞĚ��ŽƵƉůĞĚ��ŚĂŶŶĞůƐ�;����Ϳ�ƚŚĞŽƌǇ�ĂŶĚ�ƚŚĞ�'ůĂƵďĞƌ�ŵŽĚĞů͕�ƌĞƐƉĞĐƟǀĞůǇ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�
�t���ŝƐ�ĞŵƉůŽǇĞĚ�ĨŽƌ�ƚŚĞ�ƐƚƌŝƉƉŝŶŐ�ƌĞĂĐƟŽŶ�ƚŽ�ďŽƵŶĚ�ƐƚĂƚĞ͘�dŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƚŚĞŽƌǇ�ĂŶĚ�ĞǆĐŝƚŽŶ�ŵŽĚĞů�ĂƌĞ�ĂĚŽƉƚĞĚ�ĨŽƌ�
ƐƚĂƟƐƟĐĂů�ĚĞĐĂǇ�ƉƌŽĐĞƐƐ͘
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R362 Measurements of gamma-ray emission cross section for 14N(d,p )15N from 0.6-2.0 
MeV 
Kakuee O. 1, Fathollahi V. 1, Sharifzadeh N. 2 
ϭ�WŚǇƐŝĐƐ�Θ��ĐĐĞůĞƌĂƚŽƌƐ�ZĞƐĞĂƌĐŚ�^ĐŚŽŽů͕�E^dZ/͕�dĞŚƌĂŶ͕�/ƌĂŶ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�WĂǇĂŵĞ�EŽŽƌ�
hŶŝǀĞƌƐŝƚǇ͕ �dĞŚƌĂŶ͕�/ƌĂŶ

�ĞƵƚĞƌŽŶ�/ŶĚƵĐĞĚ�'ĂŵŵĂͲƌĂǇ��ŵŝƐƐŝŽŶ�;�/'�Ϳ�ŝƐ�Ă�ƉŽǁĞƌĨƵů�ĂŶĂůǇƟĐĂů�ƚĞĐŚŶŝƋƵĞ�ǁŚŝĐŚ�ŵĞĂƐƵƌĞƐ�ƉƌŽŵƉƚ�ŐĂŵŵĂͲƌĂǇƐ�Ğŵŝƚ-
ƚĞĚ�ĨƌŽŵ�ƚŚĞ�ŶƵĐůĞŝ�ƚŚĂƚ�ĂƌĞ�ŝŶ�ĂŶ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞ�ĚƵƌŝŶŐ�ďŽŵďĂƌĚŵĞŶƚ�ŽĨ�ƚŚĞ�ƐŽůŝĚ�ƐĂŵƉůĞƐ͘�dŚĞ�ϭϱE�ĂƐ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚ�ŽĨ��
14E;Ě͕ƉɶͿϭϱE�ƌĞĂĐƟŽŶ�ǁŝƚŚ�Ă�YͲǀĂůƵĞ�ŽĨ�ϴ͘ϲϬϵ�DĞs͕�ĚĞĐĂǇƐ�ĨƌŽŵ�ŚŝŐŚůǇ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ͕�ŚĂǀĞ�Ă�ǀĞƌǇ�ŝŶƚĞŶƐŝǀĞ�ŐĂŵŵĂͲƌĂǇ�ǇŝĞůĚƐ�
ĞǀĞŶ�Ăƚ�ůŽǁĞƌ�ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐŝĞƐ͘�,ĞŶĐĞ͕�ƚŚĞ�ĞŵŝƩĞĚ�ŚŝŐŚ�ĞŶĞƌŐǇ�ͲƌĂǇƐ�;�с�ϳϮϵϴ�Θ�ϴϯϭϬ�ŬĞsͿ�ŚĂǀĞ�ĞŶŽƵŐŚ�ǇŝĞůĚƐ�ŝŶ�ƚŚĞ�ůŽǁ�ĞŶ-
ĞƌŐǇ�ƌĞŐŝŽŶ͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕ �ŶŽ�ƉƌĂĐƟĐĂů�ŵĞƚŚŽĚ�ĞǆŝƐƚƐ�ĨŽƌ�ĂĐĐƵƌĂƚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ��/'��ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�ůŽǁ�ĞŶĞƌŐǇ�ĨŽƌ�ĂŶĂůǇƟĐĂů�
ƉŽƌƉƵƐĞƐ�ĂŶĚ�ƚŚĞǇ�ĐĂŶ�ŽŶůǇ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚ�ǁŝƚŚ�ƐŽŵĞ�ůŝŵŝƚĞĚ�ŵĂƌŐŝŶ�ŽĨ�ĞƌƌŽƌ�ĂŶĚ�ĐŽŶĮĚĞŶĐĞ͘
/Ŷ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁŽƌŬ͕�ŵĞĂƐƵƌĞĚ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ĨƌŽŵ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�14N(d,p4-1)

ϭϱN (E= 
ϭϴϴϱŬĞsͿ͕�14N(d,p6-1)

ϭϱN (E= 2297 keV) and 14N(d,p7-0)
ϭϱE�;�с�ϴϯϭϬ�ŬĞsͿ�ǁĞƌĞ�ƌĞƉŽƌƚĞĚ͘��dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǁŽƌŬ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�

ŽŶ�ƚŚĞ�ϰϱ�ƌŝŐŚƚ�ďĞĂŵůŝŶĞ�ŽĨ�ƚŚĞ�ϯDs�sĂŶ�ĚĞ�'ƌĂĂī�ĞůĞĐƚƌŽƐƚĂƟĐ�ĂĐĐĞůĞƌĂƚŽƌ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟ-
ƚƵƚĞ�;E^dZ/Ϳ�ŝŶ�dĞŚƌĂŶ͘���ƚŚŝŶ�ƐŝůŝĐŽŶͲŶŝƚƌŝĚĞ�Įůŵ�ĂŶĚ�Ă�ƚŚŝĐŬ��E�ĚŝƐŬ�ǁĂƐ�ĂƉƉůŝĞĚ�ĨŽƌ�ŵĞƐƵƌĞŵĞŶƚƐ�ŽĨ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ĂŶĚ�ƚŚŝĐŬ�ƚĂƌŐĞƚ�ǇŝĞůĚƐ͕�ƌĞƉĞĐƟǀĞůǇ͘�dŚĞ�ŐĂŵŵĂͲƌĂǇƐ�ĂŶĚ�ďĂĐŬƐĐĂƩĞƌĞĚ�ĚĞƵƚĞƌŽŶƐ�ǁĞƌĞ�ĚĞƚĞĐƚĞĚ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ͘���WͲƚǇƉĞ�,W'Ğ�
ĐŽĂǆŝĂů�ĚĞƚĞĐƚŽƌ�ǁŝƚŚ�ĐƌǇƐƚĂů�ƐŝǌĞ�ŽĨ�ϲ͘ϱϴ�Đŵ�п�ϲ͘ϱϴ�Đŵ�ĂŶĚ�ĂŶ�ĂĐƟǀĞ�ǀŽůƵŵĞ�ŽĨ�Ϯϭϯ�Đŵ3 placed at an angle of 90 with respect to 
ƚŚĞ�ďĞĂŵ�ĚŝƌĞĐƟŽŶ�ǁĂƐ�ĞŵƉůŽǇĞĚ�ƚŽ�ĐŽůůĞĐƚ�ŐĂŵŵĂͲƌĂǇƐ�ǁŚŝůĞ�ĂŶ�ŝŽŶ�ŝŵƉůĂŶƚĞĚ�^ŝ�ĚĞƚĞĐƚŽƌ�ƉůĂĐĞĚ�Ăƚ�Ă�ƐĐĂƩĞƌŝŶŐ�ĂŶŐůĞ�ŽĨ�ϭϲϱ�
ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƚĞĐƚ�ďĂĐŬƐĐĂƩĞƌĞĚ�ĚĞƵƚĞƌŽŶƐ͘�dŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�ŽďƚĂŝŶĞĚ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĂƐ�ǀĞƌŝĮĞĚ�ƚŚƌŽƵŐŚ�Ă�ƚŚŝĐŬ�
ƚĂƌŐĞƚ�ďĞŶĐŚŵĂƌŬŝŶŐ�ĞǆƉĞƌŝŵĞŶƚ͘�dŚĞ�ŽǀĞƌĂůů�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǀĂůƵĞƐ�ǁĂƐ�ĞƐƟŵĂƚĞĚ�ĂŶĚ�ƌĞƉŽƌƚĞĚ͘

S363 (n,xn) Cross section measurements for Y-89 foils used as detectors for high energy 
neutron measurements in deeply subcritical assembly “QUINTA” 
�ŝĞůĞǁŝĐǌ�D͘�ϭ͕�<ŝůŝŵ�^͘�ϭ͕�^ƚƌƵŐĂůƐŬĂͲ'ŽůĂ��͘�ϭ͕�^ǌƵƚĂ�D͘�ϭ͕�tŽũĐŝĞĐŚŽǁƐŬŝ��͘�ϭ͕�dǇƵƚǇƵŶŶŝŬŽǀ�^͘�Ϯ 
ϭ�EĂƟŽŶĂů��ĞŶƚƌĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�^ǁŝĞƌŬ͕�WŽůĂŶĚ͖�Ϯ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ

^ƚƵĚǇ�ŽĨ�ĚĞĞƉ�ƐƵďĐƌŝƟĐĂů�ƐǇƐƚĞŵƐ�;Yh/Ed�Ϳ�ƵƐŝŶŐ�ƌĞůĂƟǀŝƐƟĐ�ďĞĂŵƐ�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ƉƌŽũĞĐƚ�ͣ�ŶĞƌŐǇ�ĂŶĚ�dƌĂŶƐŵƵƚĂ-
ƟŽŶ�ŽĨ�ZĂĚŝŽĂĐƟǀĞ�tĂƐƚĞƐ͞�;�Θd�ʹ�Z�tͿ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ĂƐƐĞŵďůǇ�ǁĂƐ�ŝƌƌĂĚŝĂƚĞĚ�ďǇ�ĚĞƵƚĞƌŽŶͬƉƌŽƚŽŶ�ďĞĂŵ�;�ƵďŶĂ�Eh�>K-
dZKEͿ͘�tĞ�ĐĂůĐƵůĂƚĞĚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ŝŶƐŝĚĞ�ƚŚĞ�ǁŚŽůĞ�ĂƐƐĞŵďůǇ�ďǇ�ƵƐŝŶŐ�ƚŚƌĞƐŚŽůĚ�ĞŶĞƌŐǇ�;Ŷ͕ǆŶͿ�ƌĞĂĐƟŽŶ�ŝŶ�ǇƩƌŝƵŵ�
;zͲϴϵͿ�ĨŽŝůƐ͘��ǆƉĞƌŝŵĞŶƚĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ƚŚŽƐĞ�ƌĞĂĐƟŽŶ�ĂƌĞ�ƉŽŽƌ͘ �EĞǁ�ĞǆƉĞƌŝŵĞŶƚƐ�ĨŽƌ�zͲϴϵ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
ǁĂƐ�ŵĂĚĞ�ŝŶ�hƉƉƐĂůĂ�ůĂďŽƌĂƚŽƌǇ�ŝŶ�ϮϬϭϱ�Ǉ͘�/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ�ǁĞ�ƉƌĞƐĞŶƚ�ŽƵƌ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚŽƐĞ�ĞǆƉĞƌŝŵĞŶƚƐ͘
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Abstracts

S364 A high precision tagged neutron n-p scattering measurement at 14.9 MeV
<ŽƌŶŝůŽǀ�Es͘ �ϭ͕�'ƌŝŵĞƐ�^D͘�ϭ͕�DĂƐƐĞǇ�dE͘�ϭ͕��ƌŝĞŶƚ͕���͘�ϭ͕��ĂƌƚĞƌ���͘�ϭ͕��K͛�ŽŶŶĞůů�:�͘ϭ͕�ŽŽƉĞƌ��<t͘�ϭ͕���ĂƚĞŵĂŶ�
&�͘�Ϯ͕��ĂƌůƐŽŶ���͘�Ϯ͕�,ĞŝŵďĂĐŚ��Z͘�Ϯ͕�,ĂŝŐŚƚ�Z�͘�ϯ͕��ŽƵŬŚĂƌŽƵďĂ�E͘�ϰ
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ƐƚƌŽŶŽŵǇ͕ �KŚŝŽ�hŶŝǀĞƌƐŝƚǇ͕ ��ƚŚĞŶƐ͕�h^�͖�Ϯ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ŽĨ�^ƚĂŶĚĂƌĚƐ�ĂŶĚ�
dĞĐŚŶŽůŽŐǇ͕ �'ĂŝƚŚĞƌƐďƵƌŐ͕�h^�͖�ϯ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ͕ �>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ�
Alamos, USA; 4 Department of Physics, University of Guelma, Guelma, Algeria

dŚĞ�ŶͲƉ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ϭϰ͘ϵ�DĞs�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶƐ�ƉƌŽĚƵĐĞĚ�Ăƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĨĂĐŝůŝƚǇ�ŽĨ�KŚŝŽ�
hŶŝǀĞƌƐŝƚǇ͘�dŚĞ�ƚƌĂĚŝƟŽŶĂů�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dK&Ϳ�ƚĞĐŚŶŝƋƵĞ�ǁŝƚŚ�ŶĞƵƚƌŽŶͲŐĂŵŵĂ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ǁĂƐ�ĂƉƉůŝĞĚ�ĨŽƌ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�
ŽĨ�ƚŚĞ�ŶƵŵďĞƌ�ĂŶĚ�ĞŶĞƌŐǇ�ŽĨ�ƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ͘�dŚĞ�ƐĐĂƩĞƌŝŶŐ�ĂŶŐůĞ�ǀĂƌŝĞĚ�ĨƌŽŵ�ϮϬͲĚĞŐ�ƚŽ�ϲϱͲĚĞŐ�ŝŶ�ϱͲĚĞŐƌĞĞƐ�ŝŶĐƌĞŵĞŶƚĂů�
ƐƚĞƉ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ĂŶ�ĞũĞĐƟůĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϯ͘ϭϲ�DĞs�ƚŽ�Ϯ͘ϲϲ�DĞs͘ �
dŚĞ�͞ƐĐĂƩĞƌͲĚĞƚĞĐƚŽƌ͟�;ƉůĂƐƟĐ�ƐĐŝŶƟůůĂƚŽƌ��:ͲϮϬϬ͕��сϭ͘ϱ�Đŵ͕�,с�ϰ͘ϱ�Đŵ͕�WŚŽƚŽ�DƵůƟƉůŝĞƌ�dƵďĞ�;WDdͿ�yWϮϵϬϬͿ�ǁĂƐ�ĂƉƉůŝĞĚ�ĨŽƌ�
ƌĞĐŽŝů�ƉƌŽƚŽŶƐ�ĐŽƵŶƟŶŐ͘�/ƚ�ǁĂƐ�ůŽĐĂƚĞĚ�Ăƚ�ΕϮϬ�Đŵ�ĨƌŽŵ�Ă�ƐŽůŝĚ�ƚƌŝƟƵŵ�ƚĂƌŐĞƚ�ŐĞŶĞƌĂƚĞĚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�d;Ě͕ŶͿ�ƌĞĂĐƟŽŶ͘�
dǁŽ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ�;E�Ϯϭϯ͕��сϭϮ͘ϳ�Đŵ͕�,сϱ͘Ϭϴ�Đŵ͕�WDd�Z���ϰϱϮϮͿ�ǁĞƌĞ�ƵƐĞĚ�ĨŽƌ�ĐŽƵŶƟŶŐ�ŽĨ�ƐĐĂƩĞƌĞĚ�ŶĞƵƚƌŽŶƐ͘�
dŚĞƐĞ�ĚĞƚĞĐƚŽƌƐ�ǁĞƌĞ�ƉůĂĐĞĚ�ŝŶ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƚƵŶŶĞů�Ăƚ�Ă�ŇŝŐŚƚ�ƉĂƚŚ�ŽĨ�ϰ͘ϭϬϴ�ŵ͘�WƵůƐĞƐ�ĨƌŽŵ�ƚŚĞƐĞ�ĚĞƚĞĐƚŽƌƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�
ĂƐ�͞ƐƚĂƌƚ͟�ƐŝŐŶĂůƐ͕�ĂŶĚ�͞ƐĐĂƩĞƌͲĚĞƚĞĐƚŽƌ͟�ƉƵůƐĞƐ�ĂƐ�͞ƐƚŽƉ͟�ƐŝŐŶĂůƐ͘�dŚĞ�ĚƵƌĂƟŽŶ�ŽĨ�ĞĂĐŚ�ƌƵŶ�ǁĂƐ�Εϲ�Ś͘
dŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌƐ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ϮͲϵ�DĞs�ƌĞůĂƟǀĞ�ƚŽ�Ă�ϮϱϮCf-standard, and was simulat-
ĞĚ�ƵƐŝŶŐ�DŽŶƚĞ��ĂƌůŽ�ŵĞƚŚŽĚƐ�ŝŶ�ƚŚĞ�ϮͲϭϰ�DĞs�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘�dǁŽ�ŵĞƚŚŽĚƐ�ŽĨ�ĂŶĂůǇƐŝƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƐŝŵƵ-
ůĂƚĞĚ�ĚĂƚĂ͗�Ă�ƚƌĂĚŝƟŽŶĂů�ĂƉƉƌŽĂĐŚ�ǁŝƚŚ�Ă�ĮǆĞĚ�ƚŚƌĞƐŚŽůĚ�ΕϬ͘ϭDĞsĞĞ͕�ĂŶĚ�Ă�ĚǇŶĂŵŝĐ�ƚŚƌĞƐŚŽůĚ�ĂƉƉƌŽĂĐŚ͘�dŚĞ�ĞĸĐŝĞŶĐŝĞƐ�ĞƐƟ-
ŵĂƚĞĚ�ďǇ�ďŽƚŚ�ŵĞƚŚŽĚƐ�ĂƌĞ�ŝŶ�ĞǆĐĞůůĞŶƚ�ĂŐƌĞĞŵĞŶƚ�ĨŽƌ�ƐŝŵƵůĂƚĞĚ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ǁŝƚŚŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ŝŶƚĞƌǀĂů�ϮͲϵ�DĞs͘ �
dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�;фϵ�DĞsͿ�ĂŶĚ�ĐĂůĐƵůĂƚĞĚ�ĞĸĐŝĞŶĐŝĞƐ�;хϵ�DĞsͿ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ŶͲƉ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�
ƌĞƐƵůƚ͘�dŚĞ�ĐŽƌƌĞĐƟŽŶ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĂƩĞŶƵĂƟŽŶ� ŝŶ�ƚŚĞ�͞ƐĐĂƩĞƌͲĚĞƚĞĐƚŽƌ͟�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ĂŶĂůǇƟĐĂů� ĨŽƌŵƵůĂƐ͕�ĂŶĚ�ďǇ�ƚŚĞ�
DŽŶƚĞ��ĂƌůŽ�ŵĞƚŚŽĚ͘�dŚĞ�ĚĞƚĂŝůĞĚ�ĂŶĂůǇƐŝƐ�ŽĨ�ƌĂŶĚŽŵ�ĂŶĚ�ƐǇƐƚĞŵĂƟĐĂů�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŝůů�ĂůƐŽ�ďĞ�ŐŝǀĞŶ͘�dŚĞ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĚĂƚĂ�ĐŽŶĮƌŵ�ƚŚĞ��E�&ͬ�Ͳs//�ĞǀĂůƵĂƟŽŶ�ĨŽƌ�ƚŚĞ�ŶͲƉ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ǁŝƚŚ�ĂŶ�ĂĐĐƵƌĂĐǇ�Εϭ͘ϱй͘�dŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚĞͲŽĨͲƚŚĞͲĂƌƚ�ŽĨ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ƌĞĂůŝǌĞĚ�ĨŽƌ�Ă�ŶĞƵƚƌŽŶ�ĐŽƵŶƟŶŐ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƌĞĂĐŚĞĚ�ŝŶ�ƚŚŝƐ�ŝŶǀĞƐƟŐĂƟŽŶ͘�����

S365 Measurement of the angular and energy distributions of neutrons from 7Li(d,n)8Be 
reaction at deuteron energy 2.9 MeV by activation method 
Mitrofanov KV., Piksaikin VM., Zolotarev KI., Egorov AS., Gremyachkin DE. 
:ŽŝŶƚ�^ƚŽĐŬ��ŽŵƉĂŶǇ�͞^ƚĂƚĞ�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ�Ͳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ�
�ŶŐŝŶĞĞƌŝŶŐ�ŶĂŵĞĚ�ĂŌĞƌ��͘�/͘�>ĞǇƉƵŶƐŬǇ͕͟ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ǆƉĞƌŝŵĞŶƚĂů�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

dŚĞ� ŶĞƵƚƌŽŶ� ďĞĂŵƐ� ŐĞŶĞƌĂƚĞĚ� Ăƚ� ƚŚĞ� ĞůĞĐƚƌŽƐƚĂƟĐ� ĂĐĐĞůĞƌĂƚŽƌƐ� ƵƐŝŶŐ� ŶƵĐůĞĂƌ� ƌĞĂĐƟŽŶƐ� d;Ɖ͕ŶͿ3He, D(d,n)3He, 7Li(p,n)7�Ğ͕�
d;Ě͕ŶͿ4He, 7Li(d,n)8�Ğ͕�9�Ğ;Ě͕ŶͿ10��ĂƌĞ�ǁŝĚĞůǇ�ƵƐĞĚ�ŝŶ�ŶĞƵƚƌŽŶ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŝŶ�ŵĂŶǇ�ƉƌĂĐƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘��ŵŽŶŐ�ƚŚĞƐĞ�ƌĞĂĐƟŽŶƐ�
ƚŚĞ�ůĞĂƐƚ�ƐƚƵĚŝĞĚ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�7Li(d,n)8�Ğ and 9�Ğ;Ě͕ŶͿ10�͘�dŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ�ŝƐ�ĚĞǀŽƚĞĚ�ƚŽ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�
spectrum from 7Li(d,n)8�Ğ ƌĞĂĐƟŽŶ�Ăƚ�ϬΣ͕�ϰϱΣ�ĂŶĚ�ϵϬΣ�ĂŶŐůĞƐ�ƚŽ�ƚŚĞ�ĚĞƵƚĞƌŽŶ ďĞĂŵ�ĂǆŝƐ�ŽŶ�ƚŚĞ�ĞůĞĐƚƌŽƐƚĂƟĐ�ĂĐĐĞůĞƌĂƚŽƌ��'Ͳϭ�;:^��
͞^^��Z&�ʹ�/WW�͟Ϳ�ƵƐŝŶŐ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚ�ĂŶĚ�Ă�ƐƟůďĞŶĞ�ĐƌǇƐƚĂů�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌ͘ �dŚĞ�ƚĂƌŐĞƚ�ǁĂƐ�Ă�ƚŚŝĐŬ�ůŝƚŚŝƵŵ�ůĂǇĞƌ�ŽŶ�ŵĞ-
ƚĂůůŝĐ�ďĂĐŬŝŶŐ͘�dŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ĚĞƵƚĞƌŽŶ�ǁĂƐ�Ϯ͘ϵ�DĞs͘ ��Ɛ�ĂĐƟǀĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�
used: 27Al(n,p)27Mg, 27Al(n,௧)24Na, 113/Ŷ;Ŷ͕Ŷ͛Ϳ113mIn, ϭϭϱ/Ŷ;Ŷ͕Ŷ͛ͿϭϭϱŵIn, ϭϭϱIn(n,௩)116mIn, ϱϴNi(n,p)ϱϴŵCo, ϱϴNi(n,2n)ϱϳNi, 60Ni(n,p)ϲϬŵнŐCo, 
197Au(n,௩)198Au, 197Au(n,2n)196Au, 197Au(n,௩)198mAu, ϱϵCo(n,p)ϱϵFe, ϱϵCo(n,2n)ϱϴŵнŐCo, ϱϵCo(n,௧)ϱϲMn, ϱϵCo(n,௩)ϲϬŵнŐCo. Measurement 
ŽĨ�ƚŚĞ�ŝŶĚƵĐĞĚ�ŐĂŵŵĂͲĂĐƟǀŝƚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�,W'ĞͲĚĞƚĞĐƚŽƌ��ĂŶďĞƌƌĂ�'yϱϬϭϵ͘�dŚĞ�ƵƉͲƚŽͲĚĂƚĞ�ĞǀĂůƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞƐĞ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ƵƐĞĚ�ŝŶ�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ƚŚĞ�ĚĂƚĂ͘�dŚĞ�ƉƌŽŐƌĂŵ�^d�z^>�ǁĂƐ�ƵƐĞĚ�ƚŽ�ƵŶĨŽůĚ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ͘�
dŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ŽďƚĂŝŶĞĚ�ďǇ�ĂĐƟǀĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ�ŝƐ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚŝŶ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�
ďǇ�Ă�ƐƟůďĞŶĞ�ĐƌǇƐƚĂů�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌ͘ �dŚĞ�ƉƌĞƐĞŶƚ�ĚĂƚĂ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĂƉƉƌŽƉƌŝĂƚĞ�ĚĂƚĂ�ďǇ�ŽƚŚĞƌ�ĂƵƚŚŽƌƐ͘
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I366 Investigating the surrogate-reaction method via the simultaneous measurement of 
fission and gamma-decay probabilities 
:ƵƌĂĚŽ��͘�ϭ͕�DĂƌŝŶŝ�W͘ �ϭ͕��ƵĐĂƐƐĞ�Y͘�ϭ͕�DĂƚŚŝĞƵ�>͘�ϭ͕��ŝĐŚĞ�D͘�ϭ͕��ǌĂũŬŽǁƐŬŝ�^͘�ϭ͕�dƐĞŬŚĂŶŽǀŝĐŚ�/͘�ϭ͕��ƵĚŽƵŝŶ�>͘�Ϯ͕�
dĂƐƐĂŶͲ'Žƚ�>͘�Ϯ͕�DĞŽƚ�s͘ �ϯ͕�DŽƌŝůůŽŶ��͘�ϯ͕�^ĞƌŽƚ�K͘�ϰ 
ϭ��ĞŶƚƌĞ�Ě͛�ƚƵĚĞƐ�EƵĐůĠĂŝƌĞƐ�ĚĞ��ŽƌĚĞĂƵǆͲ'ƌĂĚŝŐŶĂŶ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ͖�Ϯ�/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĞĂŝƌĞ�
Ě͛KƌƐĂǇ͕ �KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�ϯ�������D��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�ϰ����Ͳ�ĂĚĂƌĂĐŚĞ͕���Eͬ��Zͬ^WZ�ͬ>�WŚ͕�^ĂŝŶƚ�WĂƵů�ůĞǌ�
Durance, France 

EĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƐŚŽƌƚͲůŝǀĞĚ�ŶƵĐůĞŝ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ĨƵŶĚĂŵĞŶƚĂů�ƉŚǇƐŝĐƐ͕�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂŶĚ�ĂƉƉůŝĐĂ-
ƟŽŶƐ�ŝŶ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ͘�,ŽǁĞǀĞƌ͕ �ŝŶ�ŵĂŶǇ�ĐĂƐĞƐ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝƐ�ǀĞƌǇ�ĚŝĸĐƵůƚ�Žƌ�ĞǀĞŶ�ŝŵƉŽƐƐŝďůĞ�
ĚƵĞ�ƚŽ�ƚŚĞ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚƐ�ŝŶǀŽůǀĞĚ͘�dŚĞ�ƐƵƌƌŽŐĂƚĞͲƌĞĂĐƟŽŶ�ŵĞƚŚŽĚ�ĐĂŶ�ŚĞůƉ�ƚŽ�ŽǀĞƌĐŽŵĞ�ƚŚĞƐĞ�ĚŝĸĐƵůƟĞƐ͘�dŚŝƐ�ŝŶ-
ĚŝƌĞĐƚ�ŵĞƚŚŽĚ�ĐŽŶƐŝƐƚƐ�ŝŶ�ƵƐŝŶŐ�ĂŶ�ĂůƚĞƌŶĂƟǀĞ�;Žƌ�ƐƵƌƌŽŐĂƚĞͿ�ƌĞĂĐƟŽŶ�ƚŽ�ƉƌŽĚƵĐĞ�ƚŚĞ�ƐĂŵĞ�ĚĞĐĂǇŝŶŐ�ŶƵĐůĞƵƐ�ĂƐ�ƚŚĞ�ŽŶĞ�ĨŽƌŵĞĚ�
ŝŶ�ƚŚĞ�ĚĞƐŝƌĞĚ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ͘�dŚĞ�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƚǇ�ŝŶĚƵĐĞĚ�ďǇ�ƚŚĞ�ƐƵƌƌŽŐĂƚĞ�ƌĞĂĐƟŽŶ�ŝƐ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ƚŚĞ�ĚĞƐŝƌĞĚ�
ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ŝƐ�͞ƐŝŵƵůĂƚĞĚ͟�ďǇ�ŵƵůƟƉůǇŝŶŐ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĚĞĐĂǇ�ƉƌŽďĂďŝůŝƚǇ�ďǇ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞ�
ĨŽƌŵĂƟŽŶ�ŽĨ�Ă�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĂŌĞƌ�ŶĞƵƚƌŽŶ�ĂďƐŽƌƉƟŽŶ͘�dŚĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�ƐƵƌƌŽŐĂƚĞ�ŵĞƚŚŽĚ�ŝƐ�ƚŚĂƚ�ŝŶ�ƐŽŵĞ�ĐĂƐĞƐ�ŝƚ�ŝƐ�
ƉŽƐƐŝďůĞ�ƚŽ�ĮŶĚ�Ă�ƐƵƌƌŽŐĂƚĞ�ƌĞĂĐƟŽŶ�ǁŚĞƌĞ�ƚŚĞ�ƚĂƌŐĞƚ�ŶĞĞĚĞĚ�ŝƐ�ƐƚĂďůĞ�Žƌ�ůĞƐƐ�ƌĂĚŝŽĂĐƟǀĞ�ƚŚĂŶ�ƚŚĞ�ƚĂƌŐĞƚ�ŽĨ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�
ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĂŶŐƵůĂƌͲŵŽŵĞŶƚƵŵ�ĂŶĚ�ƉĂƌŝƚǇ�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĂŶĚ�ƚŚĞ�ƐƵƌ-
ƌŽŐĂƚĞ�ƌĞĂĐƟŽŶƐ�ŵŝŐŚƚ�ůĞĂĚ�ƚŽ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ƚǁŽ�ƚǇƉĞƐ�ŽĨ�ƌĞĂĐƟŽŶƐ͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ĮƌƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ǁŚĞƌĞ�ǁĞ�ŚĂǀĞ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�
ƚŚĞ�ĮƐƐŝŽŶ�ĂŶĚ�ŐĂŵŵĂͲĚĞĐĂǇ�ƉƌŽďĂďŝůŝƟĞƐ� ŝŶĚƵĐĞĚ�ďǇ�ĚŝīĞƌĞŶƚ� ƐƵƌƌŽŐĂƚĞ� ƌĞĂĐƟŽŶƐ͘� /Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ǁĞ�ŚĂǀĞ� ŝŶǀĞƐƟŐĂƚĞĚ� ƚŚĞ�
238U(3He,d), 238U(3He,t) and 238U(3He,4,ĞͿ�ƌĞĂĐƟŽŶƐ�ĂƐ�ƐƵƌƌŽŐĂƚĞƐ�ĨŽƌ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�238EƉнŶ͕�237EƉнŶ�ĂŶĚ�236hнŶ�ƌĞĂĐƟŽŶƐ͕�
ƌĞƐƉĞĐƟǀĞůǇ͘�KƵƌ�ƌĞƐƵůƚƐ�ĨŽƌ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ĂŐƌĞĞ�ĨĂŝƌůǇ�ǁĞůů�ǁŝƚŚ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĚĂƚĂ͕�ǁŚĞƌĞĂƐ�ŽƵƌ�ŐĂŵŵĂͲĚĞĐĂǇ�
ƉƌŽďĂďŝůŝƟĞƐ�ĂƌĞ�Ă�ĨĂĐƚŽƌ�ϯ�ƚŽ�ϭϬ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĚĂƚĂ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ƐƵƌƉƌŝƐŝŶŐ�ĂŶĚ�ĐĂŶŶŽƚ�ďĞ�ĐƵƌƌĞŶƚůǇ�
ĞǆƉůĂŝŶĞĚ�ďǇ�ĐĂůĐƵůĂƟŽŶƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů͕�ǁŚŝĐŚ�ƉƌĞĚŝĐƚ�Ă�ƐƚƌŽŶŐ�ǀĂƌŝĂƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ǁŝƚŚ�ĂŶŐƵůĂƌ�
ŵŽŵĞŶƚƵŵ͘�dŚĞƌĞĨŽƌĞ͕�ŽƵƌ�ĚĂƚĂ�ƌĞƉƌĞƐĞŶƚ�Ă�ƐƚƌŝŶŐĞŶƚ�ƚĞƐƚ�ƚŽ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ǁŝůů�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚŽůŽŐǇ�ĂŶĚ�ĚŝƐĐƵƐƐ�ƚŚĞ�ĮƌƐƚ�ƌĞƐƵůƚƐ͘�tĞ�ǁŝůů�ĂůƐŽ�ƉƌĞƐĞŶƚ�ĨƵƚƵƌĞ�
ƉůĂŶƐ�ĨŽƌ�ƐƵƌƌŽŐĂƚĞͲƌĞĂĐƟŽŶ�ƐƚƵĚŝĞƐ�ŝŶ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ǁŝƚŚ�ƌĂĚŝŽĂĐƟǀĞͲŝŽŶ�ďĞĂŵƐ�ŝŶƐŝĚĞ�ƐƚŽƌĂŐĞ�ƌŝŶŐƐ͘

R367 The cross sections and energy spectra of the particle emission in proton induced 
reactions on 204,206,207,208Pb and 209Bi  
�ŚĂŶŐ��:͘�ϭ͕�>ŝĂŶŐ�,͘�Ϯ͕�yƵ�z͘ �ϯ͕�,ĂŶ�z͘ �Ϯ͕��Ăŝ��͘�ϰ͕�^ŚĞŶ�Y͘�Ϯ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�EŽƌƚŚǁĞƐƚ�hŶŝǀĞƌƐŝƚǇ͕ �yŝ Ă͛Ŷ͕�W͘ Z͘�ŚŝŶĂ͖�Ϯ��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ ��ĞŝũŝŶŐ͕�
W͘ Z͘�ŚŝŶĂ͖�ϯ�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
WŚǇƐŝĐƐ͕�EĂŶŬĂŝ�hŶŝǀĞƌƐŝƚǇ͕ �dŝĂŶũŝŶ͕�W͘ Z͘�ŚŝŶĂ

�ůů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƉƌŽƚŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͕�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĂŶĚ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�
ŶĞƵƚƌŽŶ͕�ƉƌŽƚŽŶ͕�ĚĞƵƚĞƌŽŶ͕�ƚƌŝƚŽŶ͕�ŚĞůŝƵŵ�ĂŶĚ�ĂůƉŚĂͲƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶƐ�ĨŽƌ�Ɖн204,206,207,208Pb, 209�ŝ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚůǇ�ĐĂů-
ĐƵůĂƚĞĚ�ĂŶĚ�ĂŶĂůǇǌĞĚ�Ăƚ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶ�ĞŶĞƌŐŝĞƐ�ďĞůŽǁ�ϮϱϬ�DĞs͘ �dŚĞ�ŽƉƟĐĂů�ŵŽĚĞů͕�ƚŚĞ�ŝŶƚƌĂͲŶƵĐůĞĂƌ�ĐĂƐĐĂĚĞ�ŵŽĚĞů͕�ĚŝƌĞĐƚ�
ƌĞĂĐƟŽŶ�ƚŚĞŽƌŝĞƐ͕�ƚŚĞ�ƵŶŝĮĞĚ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĂŶĚ�ĞǆĐŝƚŽŶ�ŵŽĚĞů�ǁŚŝĐŚ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ŝŵƉƌŽǀĞĚ�/ǁĂŵŽƚŽͲ,ĂƌĂĚĂ�ŵŽĚĞů�ĂƌĞ�
ƵƐĞĚ͘�dŚĞŽƌĞƟĐĂůůǇ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�'ŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ŝƐ�ŐĞŶĞƌĂůůǇ�ŽďƐĞƌǀĞĚ�
ďĞƚǁĞĞŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�^ŝŶĐĞ�ƚŚĞ�ŝŵƉƌŽǀĞĚ�/ǁĂŵŽƚŽͲ,ĂƌĂĚĂ�ŵŽĚĞů�ŚĂƐ�ďĞĞŶ�ŝŶĐůƵĚĞĚ�ŝŶ�
ƚŚĞ�ĞǆĐŝƚŽŶ�ŵŽĚĞů�ĨŽƌ�ƚŚĞ�ůŝŐŚƚ�ĐŽŵƉŽƐŝƚĞ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶƐ͕�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ƉƌŽǀŝĚĞ�ƚŚĞ�ŐŽŽĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƐŚĂƉĞƐ�
ĂŶĚ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĂŶĚ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�ĞŵŝƐƐŝŽŶ�ĚĞƵƚĞƌŽŶ͕�ƚƌŝƚŽŶ͕�ŚĞůŝƵŵ�ĂŶĚ�ĂůƉŚĂ͘�dŚĞ�
ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�ƚŚĞ�ĨŽƌŵĂƚ�ŽĨ�>�ϭϱϬ�ůŝďƌĂƌǇ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞƐĞ�ĚĂƚĂ�ĐĂŶ�ďĞ�ĞīĞĐƟǀĞůǇ�ƵƐĞĚ�ŝŶ�ĚŝīĞƌĞŶƚ�ƉƌĂĐƟĐĂů�ĂƉ-
ƉůŝĐĂƟŽŶƐ͘
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R368 Proton inelastic cross-sections on 16O and 28Si 
�ŽƌŽŵŝǌĂ�D͘�ϭ͕ϯ͕��ŽƌĐĞĂ��͘�ϭ͕��ĞƐƐĂŐŶĞ�W͘ �ϰ͕�,ĞŶŶŝŶŐ�'͘�ϰ͕�<ĞƌǀĞŶŽ�D͘�ϰ͕�EĞŐƌĞƚ��͘�ϭ͕�KůĂĐĞů��͘�ϭ͕�WůŽŵƉĞŶ�
AJM. 2 
ϭ�,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�Ϯ�
�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕�
�ĞůŐŝƵŵ͖�ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕��ƵĐŚĂƌĞƐƚ͕�ZŽŵĂŶŝĂ͖�ϰ��EZ^͕�hŶŝǀĞƌƐŝƚĞ�ĚĞ�^ƚƌĂƐďŽƵƌŐ͕�
Strasbourg, France

��;Ɖ͕�Ɖ͛�ŐĂŵŵĂͿ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�dĂŶĚĞŵ�ĂĐĐĞůĞƌĂƚŽƌ�ŽĨ�/&/EͲ,,�;�ƵĐŚĂƌĞƐƚͿ�ǁŝƚŚ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ŵĞĂƐƵƌŝŶŐ�
ƚŚĞ�ƉƌŽƚŽŶ�ŝŶĞůĂƐƟĐ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ��ŽŶ�ϭϲK�ĂŶĚ�Ϯϴ^ŝ͘�dŚĞ�ŐŽĂů�ǁĂƐ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŽ�ǁŚŝĐŚ�ĞǆƚĞŶƚ�ƚŚĞ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŽŶ�
ƚŚĞƐĞ�ŶƵĐůĞŝ�ĐĂŶ�ďĞ�ŝŶĨĞƌƌĞĚ�ĨƌŽŵ�ƚŚŽƐĞ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ͘�/Ŷ�ĚŽŝŶŐ�ƐŽ͕�ǁĞ�ĂƌĞ�ƚƌǇŝŶŐ�ƚŽ�ĞǆƉůŽŝƚ�ƚŚĞ�ŝƐŽƐƉŝŶ�ƐǇŵ-
ŵĞƚƌǇ�ďǇ�ƚĂŬŝŶŐ�ƵŶĚĞƌ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ƚŚĂƚ�ƚŚĞ�ĐŚŽƐĞŶ�ƚĂƌŐĞƚƐ�ĂƌĞ�Eс��ŶƵĐůĞŝ�ĂŶĚ͕�ĐŽŶƐĞƋƵĞŶƚůǇ͕ �ƚǁŽ�ŵŝƌƌŽƌ�ŶƵĐůĞŝ�ĂƌĞ�ĨŽƌŵĞĚ�ŝŶ�
ƚŚĞ�;Ɖ͕Ɖ͛Ϳ�ĂŶĚ�;Ŷ͕Ŷ͛Ϳ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ƚǁŽ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�ǁŝƚŚ�ϭϬϬй�ƌĞůĂƟǀĞ�ĞĸĐŝĞŶĐǇ�ƉůĂĐĞĚ�Ăƚ�
ϭϭϬ�ĚĞŐ͘�ĂŶĚ�ϭϱϬ�ĚĞŐ͘�ƌĞůĂƟǀĞůǇ�ƚŽ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶ�ďĞĂŵ͘�dŚĞ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶƐ͕�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�
ϳ�ƵƉ�ƚŽ�ϭϳ�DĞs͕�ǁĞƌĞ�ƐĐĂƩĞƌĞĚ�ŽŶ�Ă�ƚŚŝĐŬ�ƋƵĂƌƚǌ�;^ŝKϮͿ�ƚĂƌŐĞƚ͘��ůƐŽ͕�Ă�&ĂƌĂĚĂǇ��ƵƉ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŝŶƚĞŐƌĂƚĞ�ƚŚĞ�ďĞĂŵ�ĐƵƌƌĞŶƚ͕�
ƚŚƵƐ�ĂůůŽǁŝŶŐ�ĂŶ�ĂďƐŽůƵƚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŐĂŵŵĂͲƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�tĞ�ǁŝůů�ƐŚŽƌƚůǇ�ƉƌĞƐĞŶƚ�ƚŚĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�
ƉƌŽĐĞĚƵƌĞ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉĂƌƟĐƵůĂƌŝƟĞƐ�ĂŶĚ�ĚŝĸĐƵůƟĞƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ƐŽŵĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ͘

I369 Nuclear data for fusion technology -  The European approach 
Fischer U., Avrigeanu M., Avrigeanu V., Cabellos O., Koning A., Konobeev A., Kodeli I., Leeb H., Leichtle D., Lilly 
S., Rochman D., Pereslavtsev P., Sauvan P. 
/ŶƐƟƚƵƚĞ�ĨŽƌ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ�;</dͿ͕��ŐŐĞŶƐƚĞŝŶͲ
Leopoldshafen, Germany

dŚĞ��ƵƌŽƉĞĂŶ�&ƵƐŝŽŶ�WƌŽŐƌĂŵŵĞ�ĂŝŵƐ�Ăƚ�ƚŚĞ�ƌĞĂůŝƐĂƟŽŶ�ŽĨ�ĨƵƐŝŽŶ�ĂƐ�ĞŶĞƌŐǇ�ƐŽƵƌĐĞ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĞůĞĐƚƌŝĐŝƚǇ�ďǇ�ƚŚĞ�ǇĞĂƌ�
ϮϬϱϬ͘�dŚĞ�^ƚƌĂƚĞŐŝĐ��ŶĞƌŐǇ�dĞĐŚŶŽůŽŐǇ�;^�dͿ�WůĂŶ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ�ƚŚƵƐ�ĂƐƐƵŵĞƐ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ŽƉĞƌĂƟŽŶ�
ŽĨ�Ă�&ƵƐŝŽŶ�WŽǁĞƌ�WůĂŶƚ�;&WWͿ�ǁŚŝĐŚ�ĐĂŶ�ƉƌŽǀŝĚĞ�ĞůĞĐƚƌŝĐŝƚǇ�ƚŽ�ƚŚĞ�ŐƌŝĚ͘�dŚƌĞĞ�ŵĂũŽƌ�ĨĂĐŝůŝƟĞƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�
ĂĐŚŝĞǀĞ�ƚŚŝƐ�ĂŵďŝƟŽƵƐ�ŐŽĂů͗�;ϭͿ�/d�Z͕�ĂƐ�Ă�ŬĞǇ�ƉŚǇƐŝĐƐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ�ĨĂĐŝůŝƚǇ�ĨŽƌ�ƚŚĞ�͞ŶĞǆƚ�ƐƚĞƉ͕͟ �;ϮͿ�Ă�ĚĞĚŝĐĂƚĞĚ��ůĞŵĞŶƚĂƌǇ�
EĞƵƚƌŽŶ�^ŽƵƌĐĞ�;�E^Ϳ�ĨŽƌ�ƚŚĞ�ŵĂƚĞƌŝĂů�ĚĞǀĞůŽƉŵĞŶƚ͕�ĂŶĚ�;ϯͿ�ĂŶ�ĞĂƌůǇ��ĞŵŽŶƐƚƌĂƟŽŶ�WŽǁĞƌ�WůĂŶƚ�;��DKͿ�ƚŽ�ĞŶĂďůĞ�Ă�ƐŵŽŽƚŚ�
ĞǆƚƌĂƉŽůĂƟŽŶ�ƚŽ�&WW�ĐŽŶĚŝƟŽŶƐ͘��ĐĐŽƌĚŝŶŐůǇ�ƚŚĞ��ƵƌŽƉĞĂŶ�&ƵƐŝŽŶ�ZŽĂĚŵĂƉ͕�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ�͞,ŽƌŝǌŽŶ�ϮϬϮϬ͟�
ƉƌŽŐƌĂŵŵĞ͕�ĂƐƐƵŵĞƐ�ƚŚĂƚ�Ăůů�ŬŶŽǁͲŚŽǁ͕�ƌĞƋƵŝƌĞĚ�ƚŽ�ƐƚĂƌƚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ���DK�ĂƌŽƵŶĚ�ϮϬϯϬ͕�ĐĂŶ�ďĞ�ĂĐƋƵŝƌĞĚ�ŝŶ�ƟŵĞ͘���
ĐĞŶƚƌĂů�ĞůĞŵĞŶƚ�ŽĨ�ƚŚŝƐ�ĂƉƉƌŽĂĐŚ�ŝƐ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ���DK�ǁŚŝĐŚ�ŝƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞ�Ă�ĚĞĚŝĐĂƚĞĚ�WŽǁĞƌ�WůĂŶƚ�WŚǇƐŝĐƐ�ĂŶĚ�dĞĐŚŶŽů-
ŽŐǇ�;WWWdͿ�ƉƌŽŐƌĂŵŵĞ�ŽĨ�ƚŚĞ��hZKĨƵƐŝŽŶ�ĐŽŶƐŽƌƟƵŵ͘�
dŚŝƐ�ĂƉƉƌŽĂĐŚ�ďƵŝůĚƐ�ŽŶ� ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ƋƵĂůŝĮĞĚ�ĐŽŵƉƵƚĂƟŽŶĂů� ƚŽŽůƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƐ�ƉƌĞͲƌĞƋƵŝƐŝƚĞƐ� ĨŽƌ� ƚŚĞ�ŶƵĐůĞĂƌ�
ĚĞƐŝŐŶ͕�ŽƉƟŵŝǌĂƟŽŶ�ĂŶĚ�ƉĞƌĨŽƌŵĂŶĐĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ŬĞǇ�ĨĂĐŝůŝƟĞƐ͕�/d�Z͕��E^�ĂŶĚ���DK�ŝŶĐůƵĚŝŶŐ�ƐĂĨĞƚǇ͕ �ůŝĐĞŶƐŝŶŐ͕�ǁĂƐƚĞ�
ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ŝƐƐƵĞƐ͘�dŽ�ƐĂƟƐĨǇ�ƚŚĞ�ŶĞĞĚƐ�ĨŽƌ�ŚŝŐŚ�ƋƵĂůŝƚǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�Ă��ŽŶƐŽƌƟƵŵ�ŽŶ�EƵĐůĞĂƌ��ĂƚĂ�
�ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ��ŶĂůǇƐŝƐ�ǁĂƐ�ĨŽƌŵĞĚ�ǁŚŝĐŚ�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ƐĞƌǀŝĐĞƐ�ŽŶ�ƚŚĞ�ŐĞŶĞƌĂƟŽŶ͕�ŵĂŝŶƚĞŶĂŶĐĞ͕�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�
ŽĨ� ƌĞůĞǀĂŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�ĂŶĚ�ĚĂƚĂ�ĮůĞƐ͘� dŚĞ� ƌĞůĂƚĞĚ�ĂĐƟǀŝƟĞƐ� ŝŶĐůƵĚĞ� ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚͬĞǆƚĞŶƐŝŽŶ�ŽĨ� ĐŽĚĞƐ�ĂŶĚ�
ƐŽŌǁĂƌĞ�ƚŽŽůƐ�ǁŚŝĐŚ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ĂŶĚ�ƐĞŶƐŝƟǀŝƚǇͬƵŶĐĞƌƚĂŝŶƚǇ�ĂƐƐĞƐƐŵĞŶƚƐ͘�^ƵƉƉůĞŵĞŶƚĂƌǇ�Ğǆ-
ƉĞƌŝŵĞŶƚĂů�ĂĐƟǀŝƟĞƐ�ĂƌĞ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞ�ĚĂƚĂ�ǁŚŝĐŚ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ�ŶĞƵƚƌŽŶŝĐƐ�
ĚĞƐŝŐŶ�ĂŶĚ�ĂĐƟǀĂƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͘
dŚĞ�ƉĂƉĞƌ�ƉƌŽǀŝĚĞƐ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ƌĞůĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ��ĞǀĞůŽƉŵĞŶƚ�;E��Ϳ�ĂĐƟǀŝƟĞƐ�ǁŝƚŚ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ƌĞĐĞŶƚ�ĂĐŚŝĞǀĞ-
ŵĞŶƚƐ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͕�ďĞŶĐŚŵĂƌŬŝŶŐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ͕�ŶƵĐůĞĂƌ�ŵŽĚĞů�ŝŵƉƌŽǀĞŵĞŶƚƐ͕�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�
assessments.
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R370 Scoping the material response landscape with automatic simulation tools – activation, 
transmutation, and primary damage functions 
Gilbert MR., Fleming M., Sublet JCh. 
dΘD�ĚĞƉĂƌƚŵĞŶƚ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵ��ƚŽŵŝĐ��ŶĞƌŐǇ��ƵƚŚŽƌŝƚǇ͕ �h<

dŚĞ�ƐĞůĞĐƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�ĨŽƌ�ƉůĂŶŶĞĚ�ĨƵƐŝŽŶ�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ĨƵƚƵƌĞ�ĨƵƐŝŽŶ�ƉŽǁĞƌ�ƉůĂŶƚƐ͕�
Žƌ�ĨŽƌ�ĂĚǀĂŶĐĞĚ�ŶĞǆƚͲŐĞŶĞƌĂƟŽŶ�ĮƐƐŝŽŶ�ƐǇƐƚĞŵƐ͕�ŝƐ�Ă�ĐŽŵƉůĞǆ�ƉƌŽĐĞƐƐ�ǁŝƚŚ�ŵĂŶǇ�ĨĂĐƚŽƌƐ�ƚŽ�ĐŽŶƐŝĚĞƌ͘ �EŽƚ�ŽŶůǇ�ŵƵƐƚ�Ă�ŵĂƚĞƌŝĂů�
ǁŝƚŚƐƚĂŶĚ�ĞǆƚƌĞŵĞ�ŵĞĐŚĂŶŝĐĂů�ĂŶĚ�ƚŚĞƌŵĂů�ĐŽŶĚŝƟŽŶƐ͕�ďƵƚ�ŝƚ�ŵƵƐƚ�ĚŽ�ƚŚŝƐ�ǁŚŝůĞ�ďĞŝŶŐ�ďŽŵďĂƌĚĞĚ�ďǇ�ŚŝŐŚͲĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ�
ƚŚĂƚ�ĚŝƐƉůĂĐĞ�ƚŚĞ�ĐŽŶƐƟƚƵĞŶƚ�ĂƚŽŵƐ�ĂŶĚ�ĂůƚĞƌ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ŵĂƚĞƌŝĂů͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƐŽŵĞ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ŝŶƚĞƌĂĐƟŽŶƐ�
ĐĂƵƐĞ�ƚŚĞ�ǀĞƌǇ�ŶĂƚƵƌĞ�ŽĨ�ƚŚĞ�ĂƚŽŵƐ�ƚŽ�ĐŚĂŶŐĞ͕�ǀŝĂ�ƚƌĂŶƐŵƵƚĂƟŽŶ͕�ǁŝƚŚ�ƉŽƚĞŶƟĂů�ĂĚĚŝƟŽŶĂů�ŝŵƉĂĐƚƐ�ŽŶ�ƉĞƌĨŽƌŵĂŶĐĞ͘��Ɛ�Ă�ĮŶĂů�
ďĂƌƌŝĞƌ�;ƚŽ�ŵĂƚĞƌŝĂů�ƐĞůĞĐƟŽŶͿ͕�ƚŚĞƐĞ�ƚƌĂŶƐŵƵƚĂƟŽŶƐ�ŵƵƐƚ�ŶŽƚ�ƉƌŽĚƵĐĞ�ƚŽŽ�ŵĂŶǇ�ŚŝŐŚůǇͲĂĐƟǀĞ�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůŝĚĞƐ͕�ďĞĐĂƵƐĞ�
ƌĞĂĐƚŽƌƐ�ŵƵƐƚ�ďĞ�ĂƉƉƌŽĂĐŚĂďůĞ�ďǇ�ƉĞƌƐŽŶŶĞů�ĚƵƌŝŶŐ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽƉĞƌĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĐŽƐƚ�ŽĨ�ǁĂƐƚĞ�ĚŝƐƉŽƐĂů�ĨƌŽŵ�ƵƐĞĚ�ĐŽŵƉŽ-
ŶĞŶƚƐ�ŝƐ�Ă�ƐƚƌŽŶŐ�ĚĞƚĞƌŵŝŶŝŶŐ�ĨĂĐƚŽƌ�ŝŶ�ďŽƚŚ�ƚŚĞ�ƉŽůŝƟĐĂů�ĂŶĚ�ĐŽŵŵĞƌĐŝĂů�ĨĞĂƐŝďŝůŝƚǇ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͘
tŚŝůƐƚ�ƚŚĞƐĞ�ĂĐƟǀĂƟŽŶ͕�ƚƌĂŶƐŵƵƚĂƟŽŶ�ĂŶĚ�ĚĂŵĂŐĞ�ƌĞƐƉŽŶƐĞƐ�ĐĂŶ�ďĞ�ĐĂůĐƵůĂƚĞĚ�ĂĐĐƵƌĂƚĞůǇ�ĨŽƌ�Ă�ŐŝǀĞŶ�ŵĂƚĞƌŝĂů�ŝŶ�Ă�ĚĞƚĂŝůĞĚ�
ƌĞĂĐƚŽƌ�ĚĞƐŝŐŶ͕�ƚŚĞƌĞ�ŝƐ�ŽŌĞŶ�ĂŶ�ĂĚĚŝƟŽŶĂů�ŶĞĞĚ͕�Ăƚ�ƚŚĞ�ŵĂƚĞƌŝĂů�ƐĞůĞĐƟŽŶ�ƐƚĂŐĞ͕�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌĞƐƉŽŶƐĞ�ŽĨ�ƉƵƌĞ�
ŵĂƚĞƌŝĂůƐ͘�^ĐŽƉŝŶŐ�ĐĂůĐƵůĂƟŽŶƐ͕�ĂĐƌŽƐƐ�Ăůů�ƉƵƌĞ�ĞůĞŵĞŶƚƐ͕�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�&/^W��dͲ//�΀1΁�ŝŶǀĞŶƚŽƌǇ�ƐŝŵƵůĂƚŽƌ�ĂŶĚ�
^W��dZ�ͲW<��΀Ϯ΁�ƉƌŝŵĂƌǇ�ĚĂŵĂŐĞ�ƌĞƐƉŽŶƐĞ�ĞǀĂůƵĂƚŽƌ͕ �ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ůĂƚĞƐƚ�ůŝďƌĂƌŝĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌŝĞƐ͕�ĨŽƌ�
ďŽƚŚ�ĨƵƐŝŽŶ�ĂŶĚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ŝƌƌĂĚŝĂƟŽŶ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘��Ŷ�ĂƵƚŽŵĂƚĞĚ�ƐŝŵƵůĂƟŽŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ƌƵŶ�
ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ƐŝŵƵůĂƟŽŶƐ͕�ƉƌŽĐĞƐƐ�ƚŚĞ�ƌĞƐƵůƚƐ͕�ĂŶĚ�ƚŽ�ĐŽůůĂƚĞ�ƚŚĞŵ�ŝŶƚŽ�Ă�ŚĂŶĚďŽŽŬ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞƐƉŽŶƐĞƐ�ĨŽƌ�ƉƵƌĞ�ĞůĞŵĞŶƚƐ͘�
dŚŝƐ�ĂůůŽǁƐ�ĐĂůĐƵůĂƟŽŶƐ�ƚŽ�ďĞ�ƌĞĂĚŝůǇ�ƌĞƉĞĂƚĞĚ�ĨŽƌ�ŵƵůƟƉůĞ�ŝƌƌĂĚŝĂƟŽŶ�ƐĐĞŶĂƌŝŽƐ͕�ĂŶĚ͕�ŵŽƌĞ�ŝŵƉŽƌƚĂŶƚůǇ͕ �ƉƌŽǀŝĚĞƐ�ƚŚĞ�ƉůĂƞŽƌŵ�
to take advantage of the latest, advanced nuclear data libraries, which are more complete than their predecessors and are 
constantly being updated. 
dŚŝƐ�ƉĂƉĞƌ�ƉƌĞƐĞŶƚƐ�ƚǇƉŝĐĂů�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞ�ƐĐŽƉŝŶŐ�ĐĂůĐƵůĂƟŽŶƐ͖�ĚŝƐĐƵƐƐĞƐ�ŐůŽďĂů�ƚƌĞŶĚƐ�ŝŶ�ŝŵƉŽƌƚĂŶƚ�ƌĞƐƉŽŶƐĞƐ͕�ŝŶĐůƵĚŝŶŐ�ŐĂƐ�
ƉƌŽĚƵĐƟŽŶ͕�ƉŽƐƚͲŝƌƌĂĚŝĂƟŽŶ�ĂĐƟǀĂƟŽŶ͕�ĂŶĚ�ĚƉĂ�;ĚŝƐƉůĂĐĞŵĞŶƚƐ�ƉĞƌ�ĂƚŽŵͿ�ĞƐƟŵĂƚĞƐ͖�ĂŶĚ�ĐŽŶƐŝĚĞƌƐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƐĞůĞĐƟŶŐ�ĚŝĨ-
ĨĞƌĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�;d�E�>ͲϮϬϭϰ͕��E�&ͬ�Ͳs//͘ϭ͕�:�&&Ͳϯ͘Ϯ͕�:�E�>Ͳϰ͘ϬͿ�ŽŶ�ƚŚĞ�ƐĐŽƉĞĚ�ƌĞƐƉŽŶƐĞƐ͘

dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ĨƵŶĚĞĚ�ďǇ�ƚŚĞ�Z�h<��ŶĞƌŐǇ�WƌŽŐƌĂŵŵĞ�ƵŶĚĞƌ�ŐƌĂŶƚ��Wͬ/ϱϬϭϬϰϱ͘

΀ϭ΁�: Ͳ͘�Ś͘�^ƵďůĞƚ͕�:͘t͘��ĂƐƚǁŽŽĚ͕�:͘'͘�DŽƌŐĂŶ͕�D͘�&ůĞŵŝŶŐ͕�D͘�Z͘�'ŝůďĞƌƚ͕�dŚĞ�&/^W��dͲ//�hƐĞƌ�DĂŶƵĂů͕�dĞĐŚ͘�ZĞƉ͘���&�ͲZ;ϭϭͿϭϭ�/ƐƐƵĞ�ϳ�;ϮϬϭϱͿ͘�
ŚƩƉ͗ͬͬǁǁǁ͘ĐĐĨĞ͘ĂĐ͘ƵŬͬĮƐƉĂĐƚ͘ĂƐƉǆ͖��΀Ϯ΁�D͘Z͘�'ŝůďĞƌƚ͕�:͘�DĂƌŝĂŶ͕�: Ͳ͘�Ś͘�^ƵďůĞƚ͕��ŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ŽĨ�ƉƌŝŵĂƌǇ�ŬŶŽĐŬ�ŽŶ�ĂƚŽŵƐ�ƵŶĚĞƌ�ŶĞƵƚƌŽŶ�ŝƌ-
ƌĂĚŝĂƟŽŶ͕�:͘�EƵĐů͘�DĂƚĞƌ�ϰϲϳ�;ϮϬϭϱͿ�ϭϮϭʹϭϯϰ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũŶƵĐŵĂƚ͘ϮϬϭϱ͘Ϭϵ͘ϬϮϯ͘

R371 Reliability of activation cross sections for estimation of shutdown dose rate in the ITER 
port cell and port interspace 
Garcia R. 1, Garcia M. 1, Ogando F. 1, Pampin R. 2, Sanz J. 1 
ϭ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ��ĞƉĂƌƚŵĞŶƚ͕�hE��͘�DĂĚƌŝĚ͕�^ƉĂŝŶ͖�Ϯ�&ƵƐŝŽŶ�ĨŽƌ��ŶĞƌŐǇ�;&ϰ�Ϳ͘��ĂƌĐĞůŽŶĂ͕�^ƉĂŝŶ

�Ŷ�ĂĐĐƵƌĂƚĞ�^ŚƵƚĚŽǁŶ��ŽƐĞ�ZĂƚĞ�;^��ZͿ�ƉƌĞĚŝĐƟŽŶ�ŝŶ�/d�Z�ŝƐ�ĞƐƐĞŶƟĂů�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĨĞĂƐŝďŝůŝƚǇ�ĨŽƌ�ŵĂŶƵĂů�ŵĂŝŶƚĞŶĂŶĐĞ�ĂĐƟǀŝ-
ƟĞƐ͘�dŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�^��Z�ĐĂůĐƵůĂƟŽŶ�ƐƚƌŽŶŐůǇ�ĚĞƉĞŶĚƐ�ŽŶ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ƵƐĞĚ͘�
dŚŝƐ�ƉĂƉĞƌ�ƉƌŽǀŝĚĞƐ�ƌĞůĞǀĂŶƚ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ĂǀĂŝůĂďůĞ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĚĂƚĂ�ĨŽƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂĐƟǀŝƟĞƐ�
ŝŶ�/d�Z͕�ƐƉĞĐŝĮĐĂůůǇ�ŝŶ�ƚŚĞ�WŽƌƚ��Ğůů�;W�Ϳ�ĂŶĚ�WŽƌƚ�/ŶƚĞƌƐƉĂĐĞ�;W/Ϳ�ĂƌĞĂƐ͘�&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ�ƚŚĞ���&�ůŝďƌĂƌǇ�;ďŽƚŚ�ϮϬϬϳ�ĂŶĚ�ϮϬϭϬ�
ǀĞƌƐŝŽŶƐͿ�ŚĂƐ�ďĞĞŶ�ĞǆƉůŽƌĞĚ͕�ĂƐ�ŝƚ�ŝƐ�ƚǇƉŝĐĂůůǇ�ƵƐĞĚ�ďǇ�ƚŚĞ�/d�Z�ĐŽŵŵƵŶŝƚǇ͘�
dĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ďŽƚŚ�ƌĞĐĞŶƚ�ƌĞƉŽƌƚƐͬƉĂƉĞƌƐ�ĂďŽƵƚ�^��Z�ŝŶ�/d�Z�ĂŶĚ�ŽǁŶ�ĐĂůĐƵůĂƟŽŶƐ͕�ĚŽŵŝŶĂŶƚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĨŽƌ�^��Z͕�
ĐŽŵŝŶŐ�ĨƌŽŵ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ŽĨ�ƌĞůĞǀĂŶƚ�ŵĂƚĞƌŝĂůƐ�ƉůĂĐĞĚ�ŝŶ�/d�Z͕�ĂƌĞ�ůŝƐƚĞĚ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞƐĞ�ŵĂƚĞƌŝĂůƐ͕�ƐŽŵĞ�ŽƚŚĞƌƐ�ƚŚĂƚ�ĂƌĞ�
ďĞŝŶŐ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ďŝŽƐŚŝĞůĚ͕�ĂƐ�>ϮE�ĂŶĚ�ďĂƌŝƚĞ�ĐŽŶĐƌĞƚĞƐ�ĂƌĞ�ĂůƐŽ�ƐƚƵĚŝĞĚ͘�ZĞůĞǀĂŶƚ�ƉƌŽĚƵĐƟŽŶ�ƉĂƚŚǁĂǇƐ�ĨŽƌ�
Ăůů�ŵĂũŽƌ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĂƌĞ�ŝĚĞŶƟĮĞĚ͘�
dŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ���&�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŝĚĞŶƟĮĞĚ�ƉĂƚŚǁĂǇƐ�ŝƐ�ĂƐƐĞƐƐĞĚ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ƵƐĞĚ�ŝŶ�ǀĂůŝĚĂƟŶŐ�ĂŶĚ�ƚĞƐƚ-
ŝŶŐ�ƚŚĞ�ƐƵĐĐĞƐƐŝǀĞ���&�ǀĞƌƐŝŽŶƐ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚŝƐ͕�ĨŽƌ�ƚŚŽƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŶŽƚ�ǀĂůŝĚĂƚĞĚ͕�ƉŽƐƐŝďůĞ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�d�E�>�
ůŝďƌĂƌǇ�;ϮϬϭϯ͕�ϮϬϭϰ�ĂŶĚ�ϮϬϭϱ�ǀĞƌƐŝŽŶƐͿ�ĂƌĞ�ĂƐƐĞƐƐĞĚ�ďǇ�ĐŽŵƉĂƌŝŶŐ���&�ĂŶĚ�d�E�>�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁŝƚŚ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
data from EXFOR database.
WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ƉŽŝŶƚ�ŽƵƚ�ƚŚĂƚ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ƉƌŽďůĞŵ�ĂƌĞ�ƌĞůŝĂďůĞ�ĂŶĚ�ŽŶůǇ�Ă�ĨĞǁ�ŶĞĞĚ�
ŝŵƉƌŽǀĞŵĞŶƚ͕�ĞƐƉĞĐŝĂůůǇ�ƚŚŽƐĞ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ďĂƌŝƚĞ�ĐŽŶĐƌĞƚĞ͘�&ŝŶĂůůǇ͕ �ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ůŝďƌĂƌǇ�ƚŽ�ďĞ�ƵƐĞĚ�
ĨŽƌ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�^��Z�ŝŶ�/d�Z�ĂƌĞ�ƉƌŽǀŝĚĞĚ͘�
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R372 Double differential light charged particle emission cross sections and stopping power 
calculations for some structural fusion materials 
^ĂƌƉƺŶ�/,͘�ϭ͕��ǇĚŝŶ��͘�Ϯ͕�dĞů��͘�ϯ� 
ϭ��ĨǇŽŶ�<ŽĐĂƚĞƉĞ�hŶŝ͕͘�WŚǇƐŝĐƐ��ĞƉƚ͕͘��ĨǇŽŶŬĂƌĂŚŝƐĂƌ͕ �dƵƌŬĞǇ͖�Ϯ�<ŝƌŝŬŬĂůĞ�hŶŝ͕͘�WŚǇƐŝĐƐ��ĞƉƚ͕͘�<ŝƌŝŬŬĂůĞ͕�dƵƌŬĞǇ͖�ϯ�
KƐŵĂŶŝǇĞ�<ŽƌŬƵƚ��ƚĂ�hŶŝ͕͘�WŚǇƐŝĐƐ��ĞƉƚ͕͘�KƐŵĂŶŝǇĞ͕�dƵƌŬĞǇ

/Ŷ�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌƐ͕�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ƐƚƌŽŶŐůǇ�ĚĞƉĞŶĚƐ�ŽŶ�ƚŚĞ�ŝƌƌĂĚŝĂƚĞĚ�ŵĂƚĞƌŝĂů͘�^Ž͕�Ă�ƉƌŽƉĞƌ�ƐĞůĞĐƟŽŶ�ŽĨ�ƐƚƌƵĐ-
ƚƵƌĂů�ŵĂƚĞƌŝĂůƐ�ǁŝůů�ŚĂƐ�ďĞĞŶ�ůŝŵŝƚĞĚ�ƚŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ŝŶǀĞŶƚŽƌǇ�ŝŶ�Ă�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌ͘ �&ŝƌƐƚͲǁĂůů�ĂŶĚ�ďůĂŶŬĞƚ�ĐŽŵƉŽŶĞŶƚƐ�ŚĂǀĞ�ŚŝŐŚ�
ƌĂĚŝŽĂĐƟǀŝƚǇ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ĚƵĞ�ƚŽ�ďĞŝŶŐ� ƚŚĞ�ŵŽƐƚ�ŇƵǆͲĞǆƉŽƐĞĚ�ƐƚƌƵĐƚƵƌĞƐ͘�dŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�ŽĨ� ĨƵƐŝŽŶ�ƐƚƌƵĐƚƵƌĂů�ŵĂƚĞƌŝĂů�
ƌĞƐĞĂƌĐŚ� ŝƐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƐĞůĞĐƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ƌĞĂĐƚŽƌ�ĐŽŵƉŽŶĞŶƚƐ�ǁŝƚŚ�ŐŽŽĚ�ƚŚĞƌŵŽͲŵĞĐŚĂŶŝĐĂů�ĂŶĚ�ƉŚǇƐŝĐĂů�
ƉƌŽƉĞƌƟĞƐ͕�ĐŽƵƉůĞĚ�ǁŝƚŚ�ůŽǁͲĂĐƟǀĂƟŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͘
�ŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ůŝŐŚƚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ǁŚŝĐŚ�ŝƐ�Ă�ĨƵŶĚĂŵĞŶƚĂů�ĚĂƚĂ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŶƵĐůĞĂƌ�ŚĞĂƟŶŐ�ĂŶĚ�
ŵĂƚĞƌŝĂů�ĚĂŵĂŐĞƐ�ŝŶ�ƐƚƌƵĐƚƵƌĂů�ĨƵƐŝŽŶ�ŵĂƚĞƌŝĂů�ƌĞƐĞĂƌĐŚ͕�ĨŽƌ�ƐŽŵĞ�ĞůĞŵĞŶƚƐ�ƚĂƌŐĞƚ�ŶƵĐůĞŝ�ŚĂǀĞ�ďĞĞŶ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ƚŚĞ�d�>z^�ϭ͘ϲ�
ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐŽĚĞ�Ăƚ�ϭϰͲϭϱ�DĞs�ŶĞƵƚƌŽŶ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝŶ��y&KZ�ůŝďƌĂƌǇ͘�
�ŝƌĞĐƚ͕� ĐŽŵƉŽƵŶĚ�ĂŶĚ�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ� ƌĞĂĐƟŽŶ�ĐŽŶƚƌŝďƵƟŽŶ�ŚĂǀĞ�ďĞĞŶ� ƚŚĞŽƌĞƟĐĂůůǇ� ĐĂůĐƵůĂƚĞĚ�ĂŶĚ�ĚŽŵŝŶĂŶƚ� ĐŽŶƚƌŝďƵƟŽŶ�
ŚĂǀĞ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ĨŽƌ�ĞĂĐŚ�ĞŵŝƐƐŝŽŶ�ŽĨ�ƉƌŽƚŽŶ͕�ĚĞƵƚĞƌŽŶ�ĂŶĚ�ĂůƉŚĂ�ƉĂƌƟĐůĞ͘�WĞŶĞƚƌĂƟŶŐ�ĚŝƐƚĂŶĐĞ�ĂŶĚ�ƐƚŽƉƉŝŶŐ�ƉŽǁĞƌƐ�ĂůƐŽ�
ŚĂǀĞ�ďĞĞŶ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�ƚŚĞ�ĂůƉŚĂƐ͕�ĚĞƵƚĞƌŽŶƐ�ĂŶĚ�ƉƌŽƚŽŶƐ�ƵƐŝŶŐ�'��Edϰ�ĐŽĚĞ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ĞĂĐŚ�ŽƚŚĞƌ͘

S373 Study of concrete activation with IFMIF-like neutron irradiation: status of EAF and 
TENDL neutron activation cross-sections
Garcia M., Sauvan P., Garcia R., Ogando F., Sanz J.  
Power Engineering Department, UNED. Madrid, Spain

dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�ƚŽ�ĐŚĞĐŬ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ���&�ĂŶĚ�d�E�>�ůŝďƌĂƌŝĞƐ�ŝŶ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ĐŽŶĐƌĞƚĞ�ĂĐƟǀĂƟŽŶ�ƵŶĚĞƌ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ŝƌƌĂĚŝĂƟŽŶ�ĞŶǀŝƌŽŶŵĞŶƚ�ĞǆƉĞĐƚĞĚ�ŝŶ�/&D/&͕ �ĂŶ�ĂĐĐĞůĞƌĂƚŽƌͲďĂƐĞĚ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�ĐŽŶĐĞŝǀĞĚ�ĨŽƌ�ĨƵƐŝŽŶ�ŵĂƚĞƌŝĂůƐ�ƚĞƐƟŶŐ͘
&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ�ĂĐƟǀŝƚǇ�ĂŶĚ�ĚŽƐĞ�ƌĂƚĞ�ƌĞƐƉŽŶƐĞƐ�ŽĨ�ϯ�ƚǇƉĞƐ�ŽĨ�ĐŽŶĐƌĞƚĞ�;/d�ZͲ�ŝŽƐŚŝĞůĚ�ŬŝŶĚ͕�ďĂƌŝƚĞ�ĂŶĚ�ŵĂŐŶĞƟƚĞ�ĐŽŶĐƌĞƚĞƐͿ�
ŚĂǀĞ�ďĞĞŶ�ƐƚƵĚŝĞĚ͘�&Žƌ�ƚŚĞƐĞ�ƋƵĂŶƟƟĞƐ͕�ĚŽŵŝŶĂŶƚ�ŶƵĐůŝĚĞƐ�ĂŶĚ�ƉƌŽĚƵĐƟŽŶ�ƉĂƚŚǁĂǇƐ�ŚĂǀĞ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ĂŶĚ͕�ƚŚĞŶ͕�Ă�ƋƵĂůŝ-
ƚĂƟǀĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ĐŽŵƉĂƌŝŶŐ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘
�ŽŶĐƌĞƚĞ�ĂĐƟǀĂƟŽŶ�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�/&D/&ͲůŝŬĞ�ŶĞƵƚƌŽŶ�ŝƌƌĂĚŝĂƟŽŶ�ĐŽŶĚŝƟŽŶƐ�ƵƐŝŶŐ������ĐŽĚĞ�ĂŶĚ���&�ĂŶĚ�
d�E�>�ůŝďƌĂƌŝĞƐ͘�dŚĞ�ĐŽŽůŝŶŐ�ƟŵĞƐ�ĂƐƐĞƐƐĞĚ�ĂƌĞ�ƌĞůĂƚĞĚ�ƚŽ�ƐĂĨĞƚǇ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽƉĞƌĂƟŽŶƐ͕�ƐƉĞĐŝĮĐĂůůǇ�ϭ�ŚŽƵƌ͕ �ϭ�ĚĂǇ�ĂŶĚ�ϭϮ�
days.
&ŝŶĂů�ĐŽŶĐůƵƐŝŽŶƐ�ĂƌĞ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ůŝďƌĂƌǇ�ƚŽ�ďĞ�ƵƐĞĚ�ĂŵŽŶŐ�ƚŚŽƐĞ�ĂŶĂůǇǌĞĚ�ĂŶĚ�ĐƌŽƐƐͲ
ƐĞĐƟŽŶ�ĚĂƚĂ�ƚŽ�ďĞ�ŝŵƉƌŽǀĞĚ͘
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I374 Copper benchmark experiment for the testing of JEFF-3.2 nuclear data for fusion 
applications 
�ŶŐĞůŽŶĞ�D͘�ϭ͕�&ůĂŵŵŝŶŝ��͘�ϭ͕�>ŽƌĞƟ�^͘�ϭ͕�DŽƌŽ�&͘ �ϭ͕�WŝůůŽŶ�D͘�ϭ͕�sŝůůĂƌŝ�Z͘�ϭ͕�<ůŝǆ��͘�Ϯ͕�&ŝƐĐŚĞƌ�h͘�Ϯ͕�<ŽĚĞůŝ�/͘�ϯ͕�
WĞƌĞůĚ�Z>͘�ϰ͕�WŽŚŽƌĞĐŬŝ�t͘�ϱ� 
ϭ��E���hdͲ&h^͕��͘Z͘�&ƌĂƐĐĂƟ͕�ZŽŵĞ͕�/ƚĂůǇ͖�Ϯ��<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ�;</dͿ͕�'ĞƌŵĂŶǇ͖�ϯ�:ŽǎĞĨ�^ƚĞĨĂŶ�
/ŶƐƟƚƵƚĞ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ�͖�ϰ�ZĂĐĂŚ�/ŶƐƟƚƵƚĞ�ŽĨ�WŚǇƐŝĐƐ͕�,ĞďƌĞǁ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ĞƌƵƐĂůĞŵ͕�/ƐƌĂĞů͖�ϱ��',�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �<ƌĂŬŽǁ͖�WŽůĂŶĚ

��ŶĞƵƚƌŽŶŝĐƐ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚ�ŽŶ�Ă�ƉƵƌĞ��ŽƉƉĞƌ�ďůŽĐŬ�;ĚŝŵĞŶƐŝŽŶƐ�ϲϬǆϳϬǆϳϬ�ĐŵϯͿ͕�ĂŝŵĞĚ�Ăƚ�ƚĞƐƟŶŐ�ĂŶĚ�ǀĂůŝĚĂƟŶŐ�ƚŚĞ�
ƌĞĐĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĨŽƌ�ĨƵƐŝŽŶ�ĂƉƉůŝĐĂƟŽŶƐ͕�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�&ƵƐŝŽŶ�WƌŽŐƌĂŵ�Ăƚ�ƚŚĞ�ϭϰͲ
DĞs��E���&ƌĂƐĐĂƟ�EĞƵƚƌŽŶ�'ĞŶĞƌĂƚŽƌ�;&E'Ϳ͘�ZĞĂĐƟŽŶ�ƌĂƚĞƐ͕�ŶĞƵƚƌŽŶ�ŇƵǆ�ƐƉĞĐƚƌĂ�ĂŶĚ�ĚŽƐĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ĚŝīĞƌĞŶƚ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƚĞĐŚŶŝƋƵĞƐ�;Ğ͘Ő͘�ĂĐƟǀĂƟŽŶ�ĨŽŝůƐ�ƚĞĐŚŶŝƋƵĞƐ͕�ƚŚĞƌŵŽůƵŵŝŶĞƐĐĞŶƚ�ĚĞƚĞĐƚŽƌƐ�ĂŶĚ�E�Ϯϭϯ�ƐĐŝŶƟůůĂƚŽƌͿ�ƚŽ�ŐĞƚ�ƚŚĞ�ŶƵ-
ĐůĞĂƌ�ƋƵĂŶƟƟĞƐ�ŽĨ�ŝŶƚĞƌĞƐƚ͘�dŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƋƵĂŶƟƟĞƐ�ƵƐŝŶŐ�ĨƵƐŝŽŶ�ƌĞůĞǀĂŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘
dŚŝƐ�ƉĂƉĞƌ�ƌĞƉŽƌƚƐ�ŽŶ�ƚŚĞ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ĐĂƌƌŝĞĚͲŽƵƚ�ƵƐŝŶŐ�ƚŚĞ�D�EWϱ�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ�ĂŶĚ�ƚŚĞ��ƵƌŽƉĞĂŶ�:�&&Ͳ
ϯ͘Ϯ�ŶƵĐůĞĂƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ƐŝŵƵůĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�/Z�&&�ůŝďƌĂƌǇ�ĨŽƌ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ŝŶ�ƚŚĞ�
ĂĐƟǀĂƟŽŶ�ĨŽŝůƐ͘�dŚĞ�ĐĂůĐƵůĂƚĞĚ�;�Ϳ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ŝŶ�ĂĐƟǀĂƟŽŶ�ĨŽŝůƐ�ĂŶĚ�ŶĞƵƚƌŽŶ�ŇƵǆ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ƋƵĂŶƟƟĞƐ�;�Ϳ�ĂŶĚ�ƚŚĞ��ͬ��ƌĂƟŽƐ�ǁŝƚŚ�ĂƐƐŽĐŝĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁĞƌĞ�ĂƐƐĞƐƐĞĚ͘�>ĂƌŐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ǁĞƌĞ�ĨŽƵŶĚ�ĨŽƌ�ƚŚĞ�ƌĞĂĐƟŽŶ�
ƌĂƚĞƐ�ďŽƚŚ�ŝŶ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�;ƵƉ�ƚŽ�ϭϱйͿ�ĂŶĚ�ůŽǁ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ƌĂƚĞƐ�;ƵƉ�ƚŽ�ϲϬйͿ͘
dŚĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ĐŽŵƉůĞŵĞŶƚĞĚ�ďǇ�ƐĞŶƐŝƟǀŝƚǇͬƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐĞƐ�ƵƐŝŶŐ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ĂŶĚ�DŽŶƚĞ��ĂƌůŽ�ďĂƐĞĚ�ĂƉƉƌŽĂĐŚĞƐ�
ǁŝƚŚ�ƚŚĞ�^h^�ϯ��ĂŶĚ�D�^�E�ĐŽĚĞƐ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ƐĞŶƐŝƟǀŝƚǇͬƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐĞƐ�ĞŶĂďůĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ĂŶĚ�ĞŶĞƌŐǇ�ƌĂŶŐĞƐ�ǁŚŝĐŚ�ĂƌĞ�ŵŽƐƚůǇ�ĂīĞĐƟŶŐ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƉŽŶƐĞƐ͘�/ƚ�ŝƐ�ǁŽƌƚŚ�ƚŽ�ŶŽƚĞ�ƚŚĂƚ�ƚŚĞ�ůĂƌŐĞƐƚ�ĚŝƐĐƌĞƉĂŶĐǇ�ĂŵŽŶŐ�
ƚŚĞ��ͬ��ǀĂůƵĞƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ĨŽƌ�ƚŚĞ�ƚŚĞƌŵĂů�;ĐĂƉƚƵƌĞͿ�ƌĞĂĐƟŽŶƐ�ŝŶĚŝĐĂƟŶŐ�ƐĞǀĞƌĞ�ĚĞĮĐŝĞŶĐŝĞƐ�ŝŶ�ƚŚĞ�ϲϯ͕ϲϱ�Ƶ�ĐĂƉƚƵƌĞ�ĂŶĚ�ĞůĂƐ-
ƟĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�ůŽǁĞƌ�ƌĂƚŚĞƌ�ƚŚĂŶ�Ăƚ�ŚŝŐŚ�ĞŶĞƌŐǇ͘�dŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĨƵƌƚŚĞƌ�ĐŽƌƌŽďŽƌĂƚĞĚ�ďǇ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ĂŶĚ�
MC codes produced similar results. 
dŚĞ�ϭϰ�DĞs�ĐŽƉƉĞƌ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ŝƚƐ�ĂŶĂůǇƐŝƐ�ƚŚƵƐ�ĐĂůů�ĨŽƌ�Ă�ƌĞǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�:�&&Ͳϯ͘Ϯ�ĐŽƉƉĞƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�
ĞǀĂůƵĂƟŽŶ͘

R375 natCu and natV cross-sections measured by quasimonoenergetic neutrons from p+7Li 
reaction in the energy range of 18-34 MeV 
DĂũĞƌůĞ�D͕͘�aŝŵĞēŬŽǀĄ��͕͘��Ġŵ�W͘ ͕�EŽǀĄŬ�:͕͘�aƚĞĨĄŶŝŬ�D͘�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶƐ͕�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ�ŽĨ�ƚŚĞ���^͕�\Ğǎ�͕�ǌĞĐŚ�ZĞƉƵďůŝĐ

natCu and nats�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŝƌƌĂĚŝĂƚĞĚ�ƐĞǀĞƌĂů�ƟŵĞƐ�ǁŝƚŚ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�Ɖн7>ŝ�ƌĞĂĐƟŽŶ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�
ŽĨ�ϭϴͲϯϰ�DĞs͘ �dŚĞ�ĂĐƟǀŝƟĞƐ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ƚŚĞ�,W'Ğ�ĚĞƚĞĐƚŽƌ�ĂŶĚ�ƚŚĞ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ͘�
dŝŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐĞĚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĂŶĚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƌĞƐŝĚƵĂů�7�Ğ�ĂĐƟǀŝƚǇ�ŝŶ�ƚŚĞ�>ŝ�ƚĂƌŐĞƚ�
ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ͘�dŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ǁĞƌĞ�ĞǆƚƌĂĐƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�^�E�Ͳ//�ĂŶĚ�
^d�z^>ͲWEE>�ĐŽĚĞƐ�ǁŝƚŚ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨƌŽŵ�ƚŚĞ���&ͲϮϬϭϬ�ĚĂƚĂďĂƐĞ͘�dŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ĮŶĂů�ƌĞƐƵůƚƐ�ĂƌĞ�
discussed.
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Abstracts

R376 Sensitivity and uncertainty analysis for the tritium breeding ratio of a DEMO 
fusionreactor with a helium cooled pebble bed blanket  
EƵŶŶĞŶŵĂŶŶ��͕͘�&ŝƐĐŚĞƌ�h͕͘�^ƟĞŐůŝƚǌ�Z͘� 
<ĂƌůƐƌƵŚĞ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�EĞƵƚƌŽŶ�WŚǇƐŝĐƐ�ĂŶĚ�ZĞĂĐƚŽƌ�dĞĐŚŶŽůŽŐǇ͕ �<ĂƌůƐƌƵŚĞ͕�'ĞƌŵĂŶǇ

dŚĞ�ĐĂƉĂďŝůŝƚǇ�ŽĨ�Ă�ĨƵƐŝŽŶ�ƌĞĂĐƚŽƌ�ƚŽ�ďƌĞĞĚ�ĞŶŽƵŐŚ�ƚƌŝƟƵŵ�ƚŽ�ƌĞĂĐŚ�ƐĞůĨͲƐƵĸĐŝĞŶĐǇ�ŝƐ�ĚĞƐĐƌŝďĞĚ�ďǇ�ƚŚĞ�dƌŝƟƵŵ��ƌĞĞĚŝŶŐ�ZĂƟŽ�
;d�ZͿ�ǁŚŝĐŚ�ŝƐ�ĞƐƟŵĂƚĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�DŽŶƚĞ��ĂƌůŽ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐƉŽƌƚ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ĐŽĚĞƐ�ůŝŬĞ�D�EW͘ �dŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ�
ƵƟůŝǌĞ�ŶƵĐůĞĂƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ǁŚŝĐŚ�ĂƌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�dŽ�ƉƌŽƉĂŐĂƚĞ�ƚŚĞƐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨƌŽŵ�ƚŚĞ�ŶƵĐůĞĂƌ�
ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ƚŽ�ƚŚĞ�ĮŶĂů�d�Z�ƵŶĐĞƌƚĂŝŶƚǇ͕ �ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ŝƐ�ƌĞƋƵŝƌĞĚ͘�D�^�E͕�Ă�ƉĂƚĐŚ�ƚŽ�ƚŚĞ�D�EW�
ĐŽĚĞ͕�ĞŵƉůŽǇƐ�ƐƵĐŚ�Ă�ŵĞƚŚŽĚ�ƚŽ�ƚŚĞ�DŽŶƚĞ��ĂƌůŽ�ƚƌĂŶƐƉŽƌƚ�ƚĞĐŚŶŝƋƵĞ͘�D�^�E�ŚĂƐ�ƚŚĞ�ĐĂƉĂďŝůŝƚǇ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�
Ă�ƐƉĞĐŝĮĞĚ�ŶƵĐůĞĂƌ�ƌĞƐƉŽŶƐĞ�ƐƵĐŚ�ĂƐ�ƚŚĞ�d�Z�ƚŽ�ŵƵůƟƉůĞ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŽĨ�ĂŶ�ŝƐŽƚŽƉĞ�ŝŶ�Ă�ƐŝŶŐůĞ�ƌƵŶ͘�dŚĞ�ƐĞŶƐŝƟǀŝƚǇ�
ƉƌŽĮůĞƐ�ƉƌŽǀŝĚĞĚ�ŝŶ�ƐƵĐŚ�Ă�ĐĂůĐƵůĂƟŽŶ�ĂŶĚ�ĂǀĂŝůĂďůĞ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĂƌĞ�ƚŚĞŶ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�d�Z�ƵŶĐĞƌƚĂŝŶƚǇ�ǁŝƚŚ�ƚŚĞ�
Sandwich code.
&Žƌ�ƚŚĞ�,ĞůŝƵŵ��ŽŽůĞĚ�WĞďďůĞ��ĞĚ�;,�W�Ϳ�ĐŽŶĐĞƉƚ͕�ĐƵƌƌĞŶƚůǇ�ƵŶĚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ�ŝŶ�ƚŚĞ��ƵƌŽƉĞĂŶ�&ƵƐŝŽŶ�ƉƌŽŐƌĂŵŵĞ�ĂƐ�ďƌĞĞĚ-
Ğƌ�ďůĂŶŬĞƚ�ĨŽƌ���DK͕�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐĞƐ�ŚĂǀĞ�ĂůƌĞĂĚǇ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ƚŚĞ�ƚƌŝƟƵŵ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�Ă�ŵŽĐŬͲƵƉ�ŽĨ�Ă�ƐŝŶŐůĞ�
ďƌĞĞĚŝŶŐ�ďůĂŶŬĞƚ�ĂŶĚ�Ă�ƚĞƐƚ�ďůĂŶŬĞƚ�ŵŽĚƵůĞ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�/d�Z͘�/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�Ă�d�Z�ƵŶĐĞƌƚĂŝŶƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�
ĂŶ�ĞŶƟƌĞ�ĨƵƐŝŽŶ�ƉŽǁĞƌ�ƉůĂŶƚ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ���DK�ƚǇƉĞ͘�
dŽ�ƚŚŝƐ�ĞŶĚ͕�Ă�ƐƵŝƚĂďůĞ�ϯ��ŵŽĚĞů�ŽĨ�ƚŚĞ���DK�ƌĞĂĐƚŽƌ�ǁŝƚŚ�,�W��ďůĂŶŬĞƚ�ŵŽĚƵůĞƐ͕�ĂƐ�ƌŽƵƟŶĞůǇ�ƵƐĞĚ�ĨŽƌ�ďůĂŶŬĞƚ�ĚĞƐŝŐŶ�ĐĂůĐƵůĂ-
ƟŽŶƐ͕�ǁĂƐ�ĞŵƉůŽǇĞĚ͘�dŚĞ�ŶƵĐůĞĂƌ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ǁĞƌĞ�ƚĂŬĞŶ�ĨƌŽŵ�ƚŚĞ�:�&&Ͳϯ͘Ϯ�ĚĂƚĂ�ůŝďƌĂƌǇ͘�&Žƌ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ͕�
ƚŚĞ�ŝƐŽƚŽƉĞƐ�,Ͳϭ͕�>ŝͲϲ͕�>ŝͲϳ͕��ĞͲϵ͕�KͲϭϲ͕�^ŝͲϮϴ͕�^ŝͲϮϵ͕�^ŝͲϯϬ͕��ƌͲϱϮ͕�&ĞͲϱϰ͕�&ĞͲϱϲ͕�EŝͲϱϴ͕�tͲϭϴϮ͕�tͲϭϴϯ͕�tͲϭϴϰ�ĂŶĚ�tͲϭϴϲ�ǁĞƌĞ�
ĐŽŶƐŝĚĞƌĞĚ͘��dŚĞ�ƌĞůĂƚĞĚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ǁĞƌĞ�ƚĂŬĞŶ�ĨƌŽŵ�:�&&Ͳϯ͘Ϯ�ǁŚĞƌĞ�ĂǀĂŝůĂďůĞ͕�ĂŶĚ�ĨƌŽŵ�&�E�>ͲϮ͘ϭ�ĨŽƌ�>ŝͲϳ͕�ĨƌŽŵ��&&Ͳϯ�ĨŽƌ�
�ĞͲϵ�ĂŶĚ�ĨƌŽŵ�:�E�>Ͳϯ͘Ϯ�ĨŽƌ�KͲϭϲ͘�&Žƌ�ĐŽŵƉĂƌŝƐŽŶ�ƉƵƌƉŽƐĞƐ͕�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�d�E�>ͲϮϬϭϰ�ůŝďƌĂƌǇ�ǁĞƌĞ�ƵƐĞĚ͘�
dŚĞ�ĂŶĂůǇƐĞƐ�ƐŚŽǁ�ĂŶ�ŽǀĞƌĂůů�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�цϯ͘Ϯй�ĨŽƌ�ƚŚĞ�d�Z�ǁŚĞŶ�ƵƐŝŶŐ�:�&&Ͳϯ͘Ϯ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ǁŝƚŚ�ƚŚĞ�ŵĞŶƟŽŶĞĚ�ĂĚ-
ĚŝƟŽŶƐ͘�dŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ� ŝƐ�ĚŽŵŝŶĂƚĞĚ�ďǇ� ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĐŽŵŝŶŐ� ĨƌŽŵ�ƚŚĞ�KͲϭϲ͕�>ŝͲϲ�ĂŶĚ�>ŝͲϳ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͘�tŚĞŶ�ƵƐŝŶŐ�
d�E�>ͲϮϬϭϰ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ͕�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶĐƌĞĂƐĞƐ�ƚŽ�ĐĂ͘�цϭϬй͘�

R377 On the synergy of nuclear data for fusion and model assumptions 
Avrigeanu V., Avrigeanu M.  
,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ

dŚĞ�ďĂƐŝĐ�ƌŽůĞ�ŽĨ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĨƵƐŝŽŶ�ŚĂƐ�ƌĞĐĞŶƚůǇ�ďĞĞŶ�ƉŽŝŶƚĞĚ�ŽƵƚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ŽǀĞƌĂůů�ƵŶ-
ĐĞƌƚĂŝŶƟĞƐ�ŽŶ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ǇŝĞůĚ�ŽĨ�ƌĞĂĐƟŽŶͲŝŶͲŇŝŐŚƚ�;Z/&Ϳ�ŶĞƵƚƌŽŶƐ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϯϬ�DĞs�ƉƌŽĚƵĐĞĚ�ŝŶ�ǁĂƌŵ͕�ĚĞŶƐĞ�
ĚĞƵƚĞƌŝƵŵͲƚƌŝƟƵŵ�ƉůĂƐŵĂ�΀ϭ΁͘�tŚŝůĞ�ƚŚĞ�ƵůƟŵĂƚĞ�Ăŝŵ�ŚĂƐ�ďĞĞŶ�ƚŚĞ�ŝŵƉƌŽǀĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ƚŚƌĞƐŚŽůĚƐ�
ĂďŽǀĞ�ϭϱ�DĞs�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�Z/&�ŶĞƵƚƌŽŶƐ�ǇŝĞůĚ͕�Ă�ĚĞƚĂŝůĞĚ�ĂŶĂůǇƐŝƐ�ŚĂƐ�ďĞĞŶ�ƉƌŽǀĞĚ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ƚŚĞ�ƋƵĂƐŝŵŽŶŽ-
ĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�2H;Ě͕ŶͿ3,Ğ�ƌĞĂĐƟŽŶ�Ăƚ�ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐŝĞƐ�ĨƌŽŵ�ϭϱ�ƚŽ�ϭϵ�DĞs͘ ��ĞǇŽŶĚ�ƚŚĞ�ƵƐƵĂů�ŶĞƵƚƌŽŶ�
ĞŶĞƌŐǇ�ƐƉƌĞĂĚ͕�ƚŚĞ�ĚĞƵƚĞƌŽŶ�ďƌĞĂŬƵƉ�;�hͿ�ŚĂƐ�ďĞĞŶ�ƉƌŽǀĞĚ�ƐŝŐŶŝĮĐĂŶƚ�Ăƚ�ƚŚĞƐĞ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�Ă�ƌĞůĂƚĞĚ�ĨƌĂĐƟŽŶĂů�ĐŽŶƚƌŝďƵƟŽŶ�
;&�Ϳ�ŚĂĚ�ƚŽ�ďĞ�ĐĂƌĞĨƵůůǇ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;EdK&Ϳ�ƐƉĞĐƚƌĂ͘�&ŝŶĂůůǇ͕ �ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚĞ�90Zr;Ŷ͕ϮŶͿ89Zr moni-
ƚŽƌ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĞǀĂůƵĂƟŽŶ�ǁŝƚŚ�ĂƐƐƵŵĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ďĞůŽǁ�ϯ͘ϱй�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ƐƚƵĚŝĞĚ͕�ǁĞůůͲŝŵƉƌŽǀĞĚ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ĐĞƌƚĂŝŶ�ƌĞĂĐƟŽŶƐ�ďƵƚ�ůĞƐƐ�ĐŽŶĮĚĞŶĐĞ�ĨŽƌ�ƚŚĞ�94Zr;Ŷ͕௧Ϳ91^ƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ͘
^ĞǀĞƌĂů�ŝƐƐƵĞƐ�ŽĨ�ƚŚŝƐ�ƉŝŽŶĞĞƌŝŶŐ�ǁŽƌŬ�΀ϭ΁�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ůŽŽŬŝŶŐ�ĂůƐŽ�ĨŽƌ�ŵĂŬŝŶŐ�ƵƐĞ�ŽĨ�ƚŚĞŝƌ�ƐǇŶĞƌŐǇ�ǁŝƚŚŝŶ�
ĨƵƐŝŽŶ�ƉŚǇƐŝĐƐ͘�&ŝƌƐƚ͕�Ă��h�ĞŵƉŝƌŝĐĂů�ƉĂƌĂŵĞƚƌŝǌĂƟŽŶ�΀Ϯ΁�ŝƐ�ŝŶǀŽůǀĞĚ�ǁŝƚŚŝŶ�ƚŚĞ��h�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�EdK&�ƐƉĞĐƚƌƵŵ͘�^ĞĐŽŶĚ͕�ƚŚĞ�
ŽƉĞŶ�ƋƵĞƐƟŽŶƐ�ƵŶĚĞƌůŝŶĞĚ�ďǇ�ĂŶ�ǁŝĚĞƐƉƌĞĂĚ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ĨĂƐƚͲŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ŽŶ��ƌ�ŝƐŽƚŽƉĞƐ�΀ϯ΁͕�ƐƵďƐĞƋƵĞŶƚ�ƚŽ�ƚŚĞ�
ĞǀĂůƵĂƟŽŶ�ƵƐĞĚ�ĨŽƌŵĞƌůǇ�΀ϭ΁͕�ĂƌĞ�ĂĚĚƌĞƐƐĞĚ�ŝŶ�Ă�ĐŽŶƐŝƐƚĞŶƚ�ǁĂǇ�;Ğ͘Ő͕͘�΀ϰ΁Ϳ͘�dŚŝƌĚ͕�Ă�ƌĞĐĞŶƚ�ŽƉƟĐĂů�ƉŽƚĞŶƟĂů�ĨŽƌ�௧ͲƉĂƌƟĐůĞƐ�΀ϱ΁�ŝƐ�
ƵƐĞĚ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ůĂƌŐĞ�ĚŝƐĐƌĞƉĂŶĐǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�΀ϭ͕ϯ΁�ĂŶĚ�ĐĂůĐƵůĂƚĞĚ�΀ϯ΁�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞ�94Zr;Ŷ͕௧Ϳ91Sr reac-
ƟŽŶ͘��Ŷ�ŝŵƉƌŽǀĞĚ�ƉŚǇƐŝĐƐ�ŵŽĚĞůŝŶŐ�ŝƐ�ƚŚƵƐ�ůĞĂĚŝŶŐ�ƚŽ�ƐŵĂůůĞƌ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ĨƵƐŝŽŶ�ǁŚŝůĞ�ƚŚĞ�Z/&�ŶĞƵƚƌŽŶ�
ƐƉĞĐƚƌĂ�ŵĂǇ�ĂůƐŽ�ďĞ�ƵƐĞĚ�ƚŽ�ƐƵƉƉŽƌƚ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ĂƐƐƵŵƉƟŽŶƐ͘
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KďũĞĐƟǀĞ͗�dŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŚŝŐŚͲƐƉŝŶ�ůĞǀĞů�ƐƚƌƵĐƚƵƌĞƐ�ŝŶ�ŶƵĐůĞŝ�ĂƌĞ�ǀĞƌǇ�ĐƌƵĐŝĂů�ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ƐŝŶŐůĞ�ƉĂƌƟĐůĞ�ƐƚĂƚĞƐ�ŝŶ�
ŶƵĐůĞŝ͘�dŚĞ�ŶƵĐůĞŝ�ŝŶ�ƚŚĞ�ŚĞĂǀǇ�ŵĂƐƐ�ƌĞŐŝŽŶ�ŽĨ���ΕϮϬϬ�ŝŶǀŽůǀĞƐ�ŚŝŐŚͲũ�ƉƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ŽƌďŝƚĂůƐ�ŶĞĂƌ�ƚŚĞ�ƉƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�
&Ğƌŵŝ�ůĞǀĞůƐ͘�dŚĞƐĞ�ŽƌďŝƚĂůƐ�ŚĂǀĞ�ůĂƌŐĞ�ƐŚĂƉĞ�ĚƌŝǀŝŶŐ�ĞīĞĐƚ�ĂŶĚ�ƚŚĞƌĞďǇ͕ �ƉůĂǇ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞƐ�ŝŶ�ƚŚĞ�ŚŝŐŚͲƐƉŝŶ�ƐƚƌƵĐƚƵƌĞ�ŝŶ�ŶƵ-
ĐůĞŝ�ĂŶĚ�ƐŚŽǁ�ŝŶƚĞƌĞƐƟŶŐ�ƉŚĞŶŽŵĞŶĂ͕�ůŝŬĞ�ƐŚĂƉĞ�ĞǀŽůƵƟŽŶ͕�ƐŚĂƉĞ�ĐŽĞǆŝƐƚĞŶĐĞ͕�ĚŽƵďůǇ�ĚĞŐĞŶĞƌĂƚĞ�ďĂŶĚƐ͕�ŵĂŐŶĞƟĐ�ƌŽƚĂƟŽŶĂů�
bands etc. Moreover, the involvement of high-j orbitals gives rise to many high-spin isomers in these nuclei. 
We have performed several ௩ͲƌĂǇ� ƐƉĞĐƚƌŽƐĐŽƉŝĐ�ŵĞĂƐƵƌĞŵĞŶƚƐ� ĨŽƌ� ƚŚĞ�ŚŝŐŚ� ƐƉŝŶ� ƐƚĂƚĞƐ� ŝŶ� ƚŚĞ�ŶĞƵƚƌŽŶ�ĚĞĮĐŝĞŶƚ�ŽĚĚͲ��ĂŶĚ�
ŽĚĚͲŽĚĚ�dů�;��с�ϴϭͿ�ĂŶĚ��ŝ�;��с�ϴϯͿ�ŝƐŽƚŽƉĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ŚŝŐŚͲũ�Ś9/2 and i13/2 orbitals in nuclei around Z = 
ϴϮ�ŵĂŐŝĐ�ŶƵŵďĞƌ͘ �dŚĞ�ƉƌŽƚŽŶͲƉĂƌƟĐůĞ�ĂŶĚ�ŶĞƵƚƌŽŶͲŚŽůĞ�ĐŽŶĮŐƵƌĂƟŽŶƐ�ŝŶ�ƚŚĞƐĞ�ŶƵĐůĞŝ�ĂůƐŽ�ƉƌŽǀŝĚĞ�ŝŵƉŽƌƚĂŶƚ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�
ƉĂƌƟĐůĞͲŚŽůĞ�ŝŶƚĞƌĂĐƟŽŶ�ŝŶ�ƚŚĞƐĞ�ƌĞŐŝŽŶ͘

DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞƚŚŽĚƐ͗�dŚĞ�ĨƵƐŝŽŶ�ĞǀĂƉŽƌĂƟŽŶ�ƌĞĂĐƟŽŶ�ǁŝƚŚ�ůŝŐŚƚ�;௧) and heavy-ion beams were used to populate the high 
spin states in 194-197dů͕� ϭϵϱ͕ϭϵϴ�ŝ�ĂŶĚ� 197Po nuclei using the K130 cyclotron at VECC, Kolkata and Pelletron-LINAC accelerators at 
d/&Z͕�DƵŵďĂŝ�ĂŶĚ�/h��͕�EĞǁ��ĞůŚŝ͘�dŚĞ�/ŶĚŝĂŶ�EĂƟŽŶĂů�'ĂŵŵĂ��ƌƌĂǇ�;/E'�Ϳ�ǁŝƚŚ�ƵƉ�ƚŽ�ϭϵ�ĐůŽǀĞƌ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�ǁĞƌĞ�ƵƐĞĚ�
ƚŽ�ĚĞƚĞĐƚ�ƚŚĞ�ŐͲƌĂǇƐ͘�&Žƌ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ŚŝŐŚ�ƐƉŝŶ�ŝƐŽŵĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�ĚĞĐĂǇƐ͕�ƚŚĞ�ŐĂƐ�ĮůůĞĚ�,ǇďƌŝĚ�ZĞĐŽŝů��ŶĂůǇƐĞƌ�;,zZ�Ϳ�Ăƚ�/h��͕�
New Delhi was also used. 
ZĞƐƵůƚƐ�ĂŶĚ��ŽŶĐůƵƐŝŽŶƐ͗�^ĞǀĞƌĂů�ŶĞǁ�ĂŶĚ�ŝŶƚĞƌĞƐƟŶŐ�ďĂŶĚ�ƐƚƌƵĐƚƵƌĞƐ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ͕�ƚŚĞ�ĞǆŝƐƟŶŐ�ďĂŶĚ�ƐƚƌƵĐƚƵƌĞƐ�ŚĂǀĞ�ďĞĞŶ�
ĞǆƚĞŶĚĞĚ�ŝŶ�ƚŚĞ�ĂďŽǀĞ�ŶƵĐůĞŝ�ĂŶĚ�Ă�ŶĞǁ�ŚŝŐŚͲƐƉŝŶ�ŝƐŽŵĞƌ�;d1/2 = 1.6(1) PV��DQG�LWV�GHFD\V�KDYH�EHHQ�LGHQWL㸚HG�IRU�WKH�
㸚UVW�WLPH�LQ�ϭϵϱ�ŝ͘�dŚĞ�ƐǇƐƚĞŵĂƟĐ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�ŚŝŐŚ�ƐƉŝŶ�ƐƚĂƚĞƐ�ĂŶĚ�ƚŚĞ�ŝƐŽŵĞƌƐ�ŝŶĚŝĐĂƚĞ�Ă�ĐƌƵĐŝĂů�ƉŚĂƐĞ�ĐŚĂŶŐĞ�ĂƌŽƵŶĚ�

ŶĞƵƚƌŽŶ�ŶƵŵďĞƌ�E�ч�ϭϭϮ͕�ǁŚŝĐŚ�ƐŝŐŶŝĮĞƐ�ƚŚĞ�ŽƉĞŶŝŶŐ�ƵƉ�ŽĨ�௳i13/2�ŽƌďŝƚĂů͕�ĨŽƌ�ƚŚĞ�ŶƵĐůĞŝ�ĂƌŽƵŶĚ���с�ϴϮ͘�dŚĞ�ƌĞƐƵůƚƐ�ĂůƐŽ�ƐŚŽǁ�ƚŚĞ�
ƌĞůĂƟǀĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�௶h9/2 and ௶i13/2 orbitals on the high-spin states in these nuclei.

R379 Structure of single particle states in 75,77Cu 
,ĂĚǇŶƐŬĂͲ<ůĞŬ�<͘�ϭ͕�^ĂŚŝŶ��͘�Ϯ͕�ĂŶĚ�^��^d�Z��ŽůůĂďŽƌĂƟŽŶ�;W^WϭϰͿ 
1 INFN Laboratori Nazionali di Legnaro, Legnaro, Italy; 2 Department of Physics, University of Oslo, Oslo, Norway

EĞƵƚƌŽŶͲƌŝĐŚ��Ƶ�ŶƵĐůĞŝ�ǁŝƚŚ�ŽŶĞ�ƉƌŽƚŽŶ�ŽƵƚƐŝĚĞ�ƚŚĞ��сϮϴ�ƐŚĞůů�ĂŶĚ�ůǇŝŶŐ�ďĞƚǁĞĞŶ�EсϰϬ�ĂŶĚ�EсϱϬ�ƐŚĞůů�ĐůŽƐƵƌĞƐ�ƉƌŽǀŝĚĞ�ƚŚĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƉƌŽďĞ�ŽĨ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ�ĐŚĂŶŐĞƐ�ŝŶ�78Ni mass region. 
WƌĞǀŝŽƵƐ�ƐƚƵĚŝĞƐ�ŝŶĚŝĐĂƚĞĚ�ĐŽŵƉůŝĐĂƚĞĚ�ůĞǀĞů�ƐĞƋƵĞŶĐĞƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ϲϵоϳϯ�Ƶ�ŝƐŽƚŽƉĞƐ�΀ϭʹϲ΁͘�dŚĞ�ůŽǁͲůǇŝŶŐ�ϱͬϮо�and 7/2о�

ƐƚĂƚĞƐ�ǁĞƌĞ� ŝĚĞŶƟĮĞĚ�ĂƐ�ŽĨ�ƉƌĞĚŽŵŝŶĂŶƚůǇ� ƐŝŶŐůĞͲƉĂƌƟĐůĞ�ĐŚĂƌĂĐƚĞƌ�ďĂƐĞĚ�ŽŶ�ϭĨϱͬϮ and 1f7/2�ŽƌďŝƚĂůƐ͕� ƌĞƐƉĞĐƟǀĞůǇ͕ �ǁŚŝůĞ� ƚŚĞ�
lowest-lying 1/2о�ƐƚĂƚĞ�ǁĂƐ�ĨŽƵŶĚ�ƌĂƚŚĞƌ�ĐŽůůĞĐƟǀĞ͘��ŶŽƚŚĞƌ�ƚǇƉĞ�ŽĨ�ĞǆĐŝƚĂƟŽŶ�ŽďƐĞƌǀĞĚ�ĨŽƌ�ƚŚĞ�ƌĞŵĂŝŶŝŶŐ�ůŽǁͲůǇŝŶŐ�ϳͬϮо states 
ǁĂƐ�ĞǆƉůĂŝŶĞĚ�ĂƐ�Ă�ƉƌŽƚŽŶͲĐŽƌĞ�ĐŽƵƉůŝŶŐ�ŽĨ�ϭĨϱͬϮ or 2p3/2 to the 2н state in corresponding ;ϲϴоϳϮͿEŝ�ŶƵĐůĞŝ�΀ϯ͕�ϲ΁͘�
�ǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ŝŶ�ϳϱ͕ϳϳCu isotopes were populated in beta decay of ϳϱ͕ϳϳEŝ�ŶƵĐůĞŝ�;Z/<�E͕�ϮϬϭϯͿ͘�dŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�
ƚŚĞ�ƐŚĞůů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ͘�dŚĞ�ĂďƐĞŶĐĞ�ŽĨ�ƉƵƌĞ�ƐŝŶŐůĞͲƉĂƌƟĐůĞ�ƐƚĂƚĞƐ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ĂƌŽƵŶĚ�Ϯ͘ϱ�DĞs�ŵŝŐŚƚ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ƐƵĐŚ�
ƐƚĂƚĞƐ�ĂƉƉĞĂƌ�ŝŶ�ŚŝŐŚĞƌ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�;ϯ�DĞsͿ�΀ϳ΁͘�dŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ʋĨ7/2�ƉĂƌƟĐůĞͲŚŽůĞ�ĞǆĐŝƚĂƟŽŶƐ�ŝŶ��Ƶ�ŝƐŽƚŽƉĞƐ�ǁŝůů�ƉƌŽ-
ǀŝĚĞ�ĞƐƐĞŶƟĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƐŝǌĞ�ŽĨ��сϮϴ�ƐŚĞůůͲŐĂƉ͘
A wide range of isotopes in the vicinity of 78Ni, including ϳϱ͕ϳϳ�Ƶ�ŝƐŽƚŽƉĞƐ͕�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ĮƌƐƚ�^��^d�Z�ĞǆƉĞƌŝŵĞŶƚ�ƉĞƌ-
ĨŽƌŵĞĚ�Ăƚ�Z/<�E�ŝŶ�ϮϬϭϰ͘��ŝŐZ/W^Ͳ�ĞƌŽ�ĞŐƌĞĞ�ƐƉĞĐƚƌŽŵĞƚĞƌƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ƐĞůĞĐƚ�ĂŶĚ�ŝĚĞŶƟĨǇ�ƌĞĂĐƟŽŶ�ƉƌŽĚƵĐƚƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ƉŽƉ-
ulated at the secondary MINOS LH2�ƌĞĂĐƟŽŶ�ƚĂƌŐĞƚ�΀ϴ΁�ƐƵƌƌŽƵŶĚĞĚ�ďǇ���>/Ϯ�ŐĂŵŵĂͲĂƌƌĂǇ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ϭϴϲ�EĂ/�ĚĞƚĞĐƚŽƌƐ�΀ϵ΁͘�
Recent results of the data analysis of ϳϱ͕ϳϳ�Ƶ�ŝƐŽƚŽƉĞƐ�ĨƌŽŵ�;Ɖ͕ϮƉͿ�ƌĞĂĐƟŽŶƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�

΀ϭ΁�^͘�&ƌĂŶĐŚŽŽ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϴϭ͕�ϯϭϬϬ�;ϭϵϵϴͿ͖͘�΀Ϯ΁�^͘�&ƌĂŶĐŚŽŽ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϲϰ�ϬϱϰϯϬϴ�;ϮϬϬϭͿ͖͘�΀ϯ΁�/͘�^ƚĞĨĂŶĞƐĐƵ�Ğƚ�Ăů͕͘�WŚǇƐ͘�
ZĞǀ͘ �>ĞƩ͘�ϭϬϬ͕�ϭϭϮϱϬϮ�;ϮϬϬϴͿ͖͘�΀ϰ΁�/͘�^ƚĞĨĂŶĞƐĐƵ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϳϵ�Ϭϯϰϯϭϵ�;ϮϬϬϵͿ͖͘�΀ϱ΁�D͘��ŽŶĐĞů�Ğƚ�Ăů͕͘��ĐƚĂ�WŚǇƐ͘�WŽů͘��ϰϰ͕�ϱϬϱ�;ϮϬϭϯͿ͖͘�
΀ϲ΁��͘�^ĂŚŝŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϵϭ�ϬϯϰϯϬϮ�;ϮϬϭϱͿ͖͘�΀ϳ΁�z͘ �dƐƵŶŽĚĂ͕�d͘ �KƚƐƵŬĂ�Ğƚ�Ăů͘��ƉƌŝǀĂƚĞ�ĐŽŵŵƵŶŝĐĂƟŽŶ͖�΀ϴ΁��͘�KďĞƌƚĞůůŝ�Ğƚ�Ăů͕͘��Ƶƌ͘ �WŚǇƐ͘�:͘���
ϱϬ͕�ϴ�;ϮϬϭϰͿ͖͘�΀ϵ΁�^͘�dĂŬĞƵĐŚŝ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌ͘ �DĞƚŚ͘��͕�ϳϲϯ͕�ϱϵϲ�;ϮϬϭϰͿ͘
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R380 Corrections of alpha- and proton-decay energies in implantation experiments
Huang WJ., Audi G. 
�^E^DͲ/EϮWϯͬ�EZ^͕�hŶŝǀĞƌƐŝƚяĠ�ĚĞ�WĂƌŝƐ�^ƵĚ͕�KƌƐĂǇ͕ �&ƌĂŶĐĞ

�ŶĞƌŐŝĞƐ�ĨƌŽŵ�ĂůƉŚĂ�ĂŶĚ�ƉƌŽƚŽŶ�ĚĞĐĂǇƐ�ǇŝĞůĚ�ŝŶĨŽƌŵĂƟŽŶ�ŽĨ�ĐĂƉŝƚĂů�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ĚĞƌŝǀŝŶŐ�ŵĂƐƐ�ǀĂůƵĞƐ�ŽĨ�ĞǆŽƟĐ�ŶƵĐůŝĚĞƐ͘��Ɛ-
ƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ǁŽƌŬ�ĨŽƌ�ƚŚĞ�ϮϬϭϲ��D�͕�ǁĞ�ƉƌĞƐĞŶƚ�Ă�ŵĞƚŚŽĚ�ĨŽƌ�ĐŽƌƌĞĐƟŶŐ�ĚĞĐĂǇ�ĞŶĞƌŐŝĞƐ�ƚŚĂƚ�ƚĂŬĞƐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�
ƐƚŽƉƉŝŶŐ�ƉŽǁĞƌ�ĂŶĚ�ƌĞůĂƟǀŝƐƟĐ�ĞīĞĐƚƐ͘�/ŵƉůĂŶƚĂƟŽŶ�ŽĨ�Ă�ĚĞĐĂǇŝŶŐ�ƌĂĚŝŽĂĐƟǀĞ�ƐƉĞĐŝĞƐ�ŝŶ�Ă�ƐŽůŝĚ�ƐƚĂƚĞ�ĚĞƚĞĐƚŽƌ�ǁŝůů�ŐŝǀĞ�Ă�ůŝŐŚƚ�
ƉĂƌƟĐůĞ�;Ğ͘Ő͘�ƉƌŽƚŽŶ
Žƌ�ĂůƉŚĂͿ�ĂŶĚ�Ă�ƌĞĐŽŝůŝŶŐ�ŝŽŶ͘��ŽƚŚ�ǁŝůů�ůŽƐĞ�ƚŚĞŝƌ�ĞŶĞƌŐŝĞƐ�ƚǁŽ�ǁĂǇƐ͗�ďǇ�ĞǆĐŝƚĂƟŽŶ�ĂŶĚ�ŝŽŶŝǌĂƟŽŶ�ŽĨ�ĞůĞĐƚƌŽŶƐ�ŝŶ�ƚŚĞ�ƚĂƌŐĞƚ�;ĞůĞĐ-
ƚƌŽŶŝĐ�ƉƌŽĐĞƐƐͿ͕�Žƌ�ďǇ�ĐŽůůŝƐŝŽŶ�ǁŝƚŚ�ŶƵĐůĞŝ�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚ�ĂƚŽŵƐ�;ŶƵĐůĞĂƌ�ƉƌŽĐĞƐƐͿ͘�dŚĞ�ĞůĞĐƚƌŽŶŝĐ�ƉƌŽĐĞƐƐ�ǁŝůů�ƉƌŽĚƵĐĞ�Ă�ƐŝŐŶĂů�
ŝŶ�ƚŚĞ�ĚĞƚĞĐƚŽƌ͕ �ǁŚŝůĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ƉƌŽĐĞƐƐ�ǁŝůů�ŶŽƚ͘�<ŶŽǁůĞĚŐĞ�ŽĨ�ďŽƚŚ�ƉƌŽĐĞƐƐĞƐ� ŝƐ� ŝŵƉŽƌƚĂŶƚ�ĨŽƌ� ŝŵƉůĂŶƚĂƟŽŶ�ɲͲĚĞĐĂǇ�ĂŶĚ�
ƉͲĚĞĐĂǇ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁŚĞƌĞ�ƚŚĞ�ŚĞĂǀǇ�ƌĞĐŽŝů�ŝƐ�ĚĞƚĞĐƚĞĚ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͘�&Žƌ�ĂůƉŚĂͲĚĞĐĂǇ�ƐƉĞĐƚƌŽƐĐŽƉǇ͕ �ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂůŝƐƚ�
ŽŌĞŶ�ŵĂŬĞƐ�ƚŚĞ�ƐŝŵƉůĞ�ĂƐƐƵŵƉƟŽŶ�ƚŚĂƚ�ŽŶůǇ�ƚŚĞ�ĂůƉŚĂ�ĞŶĞƌŐǇ�ŝƐ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚĞ�ĚĞƚĞĐƚŽƌ�ǁŚŝůĞ�ŝŶ�ƉƌŽƚŽŶͲĚĞĐĂǇ�ĞǆƉĞƌŝŵĞŶƚƐ�
ŝƚ�ŝƐ�ŽŌĞŶ�ĂƐƐƵŵĞĚ�ƚŚĂƚ�ďŽƚŚ�ƚŚĞ�ƉƌŽƚŽŶ�ĂŶĚ�ƚŚĞ�ŚĞĂǀǇ�ƌĞĐŽŝů�ĂƌĞ�ĚĞƚĞĐƚĞĚ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͘�
EĞŝƚŚĞƌ�ŽĨ�ƚŚĞƐĞ�ƐƚĂƚĞŵĞŶƚƐ�ŝƐ�ĐŽƌƌĞĐƚ͗�ƉƌŽƚŽŶƐ�ĂŶĚ�ĂůƉŚĂƐ�ŽĨ�Ă�ĨĞǁ�DĞs�ĚŽ�ŚĂǀĞ�ĂůŵŽƐƚ�ϭϬϬй�ƐŝŐŶĂů�ĞĸĐŝĞŶĐǇ͕ �ďƵƚ�ƚŚŝƐ�ŝƐ�ŶĞŝ-
ther true for heavy species nor for low energies.
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�ǁĞ�ƉƌĞƐĞŶƚ�Ă�ĐŽŶĐĞƉƚ�ĨŽƌ�ĐĂůŝďƌĂƟŽŶ�ĂŶĚ�ĐŽƌƌĞĐƟŽŶ�ŽĨ�ƚŚĞƐĞ�ĞīĞĐƚƐ͕�ƵƐŝŶŐ�>ŝŶĚŚĂƌĚ Ɛ͛�ĨŽƌŵƵůĂ�΀ϭ΁͕�ǁŚŝĐŚ�
ĂĐĐƵƌĂƚĞůǇ�ƉƌĞĚŝĐƚƐ�ƚŚĞ�ĞŶĞƌŐǇ�ĚĞƉŽƐŝƟŽŶ�ŽĨ�ŚĞĂǀǇ�ĂƚŽŵŝĐ�ƉƌŽũĞĐƟůĞƐ�ŝŶ�ŵĂƩĞƌ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕�Ă�ƌĞůĂƟǀŝƐƟĐ�ĨŽƌŵƵůĂ�ƚĂŬŝŶŐ�ŝŶƚŽ�
ĂĐĐŽƵŶƚ�ĂƚŽŵŝĐ�ĞīĞĐƚƐ� ΀Ϯ΁� ŝƐ�ĚĞƌŝǀĞĚ� ƚŽ� ĐŽŶǀĞƌƚ� ƚŚĞ�ƉĂƌƟĐůĞ� ŬŝŶĞƟĐ�ĞŶĞƌŐǇ� ŝŶƚŽ�ƉĂƌƟĐůĞ�ĚĞĐĂǇ�ĞŶĞƌŐǇ͘� /ƚƐ� ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�
ŶŽŶͲƌĞůĂƟǀŝƐƟĐ�ƚƌĞĂƚŵĞŶƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ƌĞƐƵůƚ�ƐŚŽǁƐ�ƚŚĂƚ�ƐƵĐŚ�Ă�ĐŽƌƌĞĐƟŽŶ�ŝƐ�ŝŶĚŝƐƉĞŶƐĂďůĞ�ĨŽƌ�ƉƌĞĐŝƐŝŽŶ�ĂůƉŚĂͲĚĞĐĂǇ�
ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŝŵŝŶŐ�Ăƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ďĞƩĞƌ�ƚŚĂŶ�Ϭ͘ϭ�ŬĞs͘

΀ϭ΁�:͘�>ŝŶĚŚĂƌĚ͕�s͘ �EŝĞůƐĞŶ͕�D͘�^ĐŚĂƌī͕�ĂŶĚ�W͘s͘ �dŚŽŵƐĞŶ͘�/ŶƚĞŐƌĂů�ĞƋƵĂƟŽŶƐ�ŐŽǀĞƌŶŝŶŐ�ƌĂĚŝĂƟŽŶ�ĞīĞĐƚƐ͘�DĂƚ͘�&ǇƐ͘�DĞĚĚ͘�sŝĚ͘�^ĞůƐŬ͕�ϯϯ;ϭϬͿ͕�
ϭϵϲϯ͘�͖�΀Ϯ΁��͘,͘�tĂƉƐƚƌĂ�ĂŶĚ�<͘��ŽƐ͕��ƚ��ĂƚĂ�EƵĐů��ĂƚĂ�dĂďůĞƐ�ϮϬ;ϭϵϳϳͿ�EŽ͘ϭ

R381 Investigation of beta spectral shapes with a PIPS-Detector-Setup 
dŚƵƌŶ�:͕͘��ƵďĞƌ�<͕͘��ŽŵƵůĂ��Z͘� 
dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ��ƌĞƐĚĞŶ͕�/ŶƐƟƚƵƚ�Ĩƺƌ�<ĞƌŶͲ�ƵŶĚ�dĞŝůĐŚĞŶƉŚǇƐŝŬ͕��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ

^ĞǀĞƌĂů�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ŵŽĚĞƌŶ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ͕�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĞŶŐŝŶĞĞƌŝŶŐ�ĂƌĞ�ůŝŵŝƚĞĚ�ďǇ�Ă�ůĂĐŬ�ŽĨ�ƉƌĞĐŝƐĞ�ŬŶŽǁůĞĚŐĞ�ŝŶ�ƐƉĞĐƚƌĂů�
ƐŚĂƉĞ�ĚĂƚĂ�ĨŽƌ�ďĞƚĂͲĚĞĐĂǇƐ͘�^ƉĞĐŝĮĐĂůůǇ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ĂŝŵƐ�ƚŽ�ƐƚƵĚǇ�ƐƉĞĐƚƌĂů�ĚĂƚĂ�ĨŽƌ�ĨŽƌďŝĚĚĞŶ�ĚĞĐĂǇƐ�ǁŝƚŚ�ƌĞƐƉĞĐƟǀĞůǇ�ůŽŶŐ�ŚĂůĨͲ
ůŝǀĞƐ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĐĞŶƚƌĂů�ĂĐƟǀŝƟĞƐ�ŽĨ�ŽƵƌ�ŐƌŽƵƉ͘
&Žƌ�ƚŚĞ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚŽƐĞ�ƌĂƌĞ�ďĞƚĂͲĚĞĐĂǇƐ�ƚŚĞ�ŐƌŽƵƉ�ŽƉĞƌĂƚĞƐ�Ă�ƐĞƚƵƉ�ŽĨ�Ɛŝǆ�W/W^�ĚĞƚĞĐƚŽƌƐ�ŝŶ�Ă�ǀĂĐƵƵŵ�ĐŚĂŵďĞƌ�ďƵŝůƚ�ŽƵƚ�
ŽĨ�ůŽǁͲƌĂĚŝŽĂĐƟǀŝƚǇ�ŵĂƚĞƌŝĂůƐ͘�/Ŷ�ƚŚĞ�ůŽŶŐ�ƚĞƌŵ�ƚŚĞ�ƐĞƚƵƉ�ǁŝůů�ďĞ�ƵƐĞĚ�ĂƐ�ůŽǁͲďĂĐŬŐƌŽƵŶĚͲĚĞƚĞĐƚŽƌ�ĨŽƌ�ƚŚĞ�ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ�ƌĂƌĞ�
beta-decays. In order to reduce the measuring-background a muon veto was installed.
dŚĞ�ƚĂůŬ�ǁŝůů�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƐĞƚƵƉ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇͲƌĂŶŐĞ�ĨƌŽŵ�ϮϬ͘͘ϭϬϬϬ�ŬĞs�ƵƐŝŶŐ�ĐŽŶǀĞƌƐŝŽŶͲĞůĞĐƚƌŽŶƐ͘���
ƐĞƚ�ŽĨ��ƵƐĞĨƵů�ĐĂůŝďƌĂƟŽŶͲŶƵĐůŝĚĞƐ�ǁĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĞŶĞƌŐǇ�ĐĂůŝďƌĂƟŽŶ�ĂŶĚ�ĞĸĐŝĞŶĐŝĞƐ͘�&ŝƌƐƚ�ƐƚƵĚŝĞƐ�ƚŽ�ĞǆƉůŽƌĞ�ƚŚĞ�
ďĂĐŬŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƐĞƚƵƉ�ĂŶĚ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ŝƚƐ�ƌĞĚƵĐƟŽŶ�ĚƵĞ�ƚŽ�ƚŚĞ�ŵƵŽŶ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�&ŝŶĂůůǇ�ĮƌƐƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƐƉĞĐ-
tral shapes will be shown.
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R382 Isomers close to the 170Dy valence maximum: first spectroscopy of 168,170Tb
'ƵƌŐŝ�>�͘�ϭ͕�ZĞŐĂŶ�W,͘�ϭ͕Ϯ͕�tĂƚĂŶĂďĞ�,͘�ϰ͕ϱ͕�^ƂĚĞƌƐƚƌƂŵ�W͘Ͳ�͘�ϯ͕�tĂůŬĞƌ�WD͘�ϭ͕��WŽĚŽůǇĄŬ��Ɛ͘�ϭ͕�EŝƐŚŝŵƵƌĂ�^͘�ϯ͕��
�ĞƌƌǇ�d�͘�ϭ͕��ŽŽƌŶĞŶďĂů�W͘ �ϯ͕�>ŽƌƵƐƐŽ�'͘�ϭ͕Ϯ͕ϯ͕�/ƐŽďĞ�d͘ �ϯ͕��ĂďĂ�,͘�ϯ͕�yƵ���z͘ �ϲ͕ϳ͕�^ĂŬƵƌĂŝ�,͘�ϯ͕ϴ͕�^ƵŵŝŬĂŵĂ�d͘ �ϵ͕ϯ͕�
�ĂƞŽƌĚ�tE͘�ϭ͕��ƌƵĐĞ��D͘�ϭϬ͕��ƌŽǁŶĞ�&͘ �ϭϬ͕�>ĂŶĞ�':͘�ϭϭ͕�<ŽŶĚĞǀ�&'͘�ϭϮ͕�KĚĂŚĂƌĂ��͘�ϭϯ͕�tƵ�:͘�ϯ͕ϭϰ͕�>ŝƵ�,>͘�ϭϱ͕�
yƵ�&Z͘�ϭϰ͕�<ŽƌŬƵůƵ��͘�ϭϲ͕ϯ͕�>ĞĞ�W͘ �ϭϳ͕�>ŝƵ�::͘�ϲ͕�WŚŽŶŐ�s,͘�ϯ͕ϭϴ͕�zĂŐŝ��͘�ϭϯ͕��ŚĂŶŐ�'y͘�ϱ͕��ůŚĂƌďŝ�d͘ �ϭϵ͕��ĂƌƌŽůů�Z:͘�ϭ͕�
�ŚĂĞ�<z͘ �ϮϬ͕��ŽŵďƌĂĚŝ��Ɛ͘�ϭϲ͕��ƐƚƌĂĚĞ��͘�Ϯϭ͕ϳ͕�&ƵŬƵĚĂ�E͘�ϯ͕�'ƌŝĸŶ��͘�ϭ͕�/ĚĞŐƵĐŚŝ��͘ϭϯ͕Ϯϯ͕�/ŶĂďĞ�E͘�ϯ͕�<ĂŶĂŽŬĂ�,͘�
ϭϯ͕�<ŽũŽƵŚĂƌŽǀ�/͘�Ϯϰ͕�<ƵďŽ�d͘ �ϯ͕�<ƵďŽŶŽ�^͘�ϯ͕�<Ƶƌǌ�E͘�Ϯϰ͕�<ƵƟ�/͘�ϭϲ͕�>ĂůŬŽǀƐŬŝ�^͘�ϭ͕�>ĞĞ��:͘�ϮϬ͕�>ĞĞ��^͘�ϭϳ͕�>ŽƚĂǇ�'͘�
ϭ͕�DŽŽŶ���͘�Ϯϱ͕�EŝƐŚŝǌƵŬĂ�/͘�ϵ͕�EŝƚĂ��Z͘�Ϭ͕Ϯϲ͕�WĂƚĞů��͘�ϭ͕�ZŽďĞƌƚƐ�K:͘�Ϯϳ͕�^ĐŚĂīŶĞƌ�,͘�Ϯϰ͕�^ŚĂŶĚ��D͘�ϭ͕�^ƵǌƵŬŝ�,͘�
ϯ͕�dĂŬĞĚĂ�,͘�ϯ͕�dĞƌĂƐŚŝŵĂ�^͘�ϱ͕�sĂũƚĂ��Ɛ͘�ϭϲ͕�zŽƐŚŝĚĂ�^͘�ϭϯ͕�sĂůŝĞŶƚĞͲ�žďŽŶ�::͘�Ϯϴ
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵƌƌĞǇ͕ �'ƵŝůĚĨŽƌĚ͕�h<͖�Ϯ�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞĚĚŝŶŐƚŽŶ͕�
DŝĚĚůĞƐĞǆ͕�h<͖�ϯ�Z/<�E�EŝƐŚŝŶĂ��ĞŶƚĞƌ͕ �^ĂŝƚĂŵĂ͕�:ĂƉĂŶ͖�ϰ�/ŶƚĞƌŶĂƟŽŶĂů�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞŝ�ĂŶĚ�WĂƌƟĐůĞƐ�
ŝŶ�ƚŚĞ��ŽƐŵŽƐ͕��ĞŝŚĂŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�ϱ�^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶĞƌŐǇ��ŶŐŝŶĞĞƌŝŶŐ͕�
�ĞŝŚĂŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ͖�ϲ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ŽŶŐ�<ŽŶŐ͕�,ŽŶŐ�<ŽŶŐ͖�<h�
>ĞƵǀĞŶ͕�/ŶƐƟƚƵƵƚ�ǀŽŽƌ�<ĞƌŶͲ�ĞŶ�^ƚƌĂůŝŶŐƐ�ĨǇƐŝĐĂ͕�>ĞƵǀĞŶ͕��ĞůŐŝƵŵ͖�ϴ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dŽŬǇŽ͕�
dŽŬǇŽ͕�:ĂƉĂŶ͖�ϵ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�dŽŚŽŬƵ�hŶŝǀĞƌƐŝƚǇ͕ �DŝǇĂŐŝ͕�:ĂƉĂŶ͖�ϭϬ�^ĐŚŽŽů�ŽĨ��ŽŵƉƵƟŶŐ͕��ŶŐŝŶĞĞƌŝŶŐ�
ĂŶĚ�DĂƚŚĞŵĂƟĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŝŐŚƚŽŶ͕�h<͖�ϭϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�Z͘^͘W͘ �͕͘��ƵƐƚƌĂůŝĂŶ�EĂƟŽŶĂů�
hŶŝǀĞƌƐŝƚǇ͕ ��ĂŶďĞƌƌĂ͕��ƵƐƚƌĂůŝĂ͖�ϭϮ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ��ŝǀŝƐŝŽŶ͕��ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ƌŐŽŶŶĞ͕�
/ůůŝŶŽŝƐ͕�h^�͖�ϭϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�KƐĂŬĂ�hŶŝǀĞƌƐŝƚǇ͕ �KƐĂŬĂ͕�dŽǇŽŶĂŬĂ͕�:ĂƉĂŶ͖�ϭϰ�^ĐŚŽŽů�ŽĨ�WŚǇƐŝĐƐ͕�
WĞŬŝŶŐ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ͖�ϭϱ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ͕�^ĐŚŽŽů�ŽĨ�^ĐŝĞŶĐĞ͕�yŝ Ă͛Ŷ�:ŝĂŽƚŽŶŐ�
hŶŝǀĞƌƐŝƚǇ͕ �W͘ Z͘�ŚŝŶĂ͖�ϭϲ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕�,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��ĞďƌĞĐĞŶ͕�,ƵŶŐĂƌǇ͖�
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/ŶͲŇŝŐŚƚ�ĮƐƐŝŽŶ�ŽĨ�Ă�238Uϴϱн��ƉƌŝŵĂƌǇ�ďĞĂŵ�ŽĨ�ĞŶĞƌŐǇ�ϯϰϱ�DĞsͬŶƵĐůĞŽŶ�ŽŶ�ƚŚŝĐŬ�;ϮŵŵͿ�ďĞƌǇůůŝƵŵ�ƚĂƌŐĞƚ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�
ĂŶĚ�ƐƚƵĚǇ�ƚŚĞ�ĚĞĐĂǇƐ�ŽĨ�Ă�ƌĂŶŐĞ�ŽĨ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ�ĂƌŽƵŶĚ�ƚŚĞ�ǀĂůĞŶĐĞ�ŵĂǆŝŵƵŵ�ŶƵĐůĞƵƐ�170�Ǉ�΀ϭ΁�Ăƚ�ƚŚĞ�Z/�&�&ĂĐŝůŝƚǇ͕ �Z/<�E͕�
:ĂƉĂŶ͘�dŚĞ�ƉƌŽĚƵĐĞĚ�ƐĞĐŽŶĚĂƌǇ�ĨƌĂŐŵĞŶƚƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ�ĞǀĞŶƚͲďǇͲĞǀĞŶƚ�ƵƐŝŶŐ�ƚŚĞ��ŝŐZ/W^�ƐĞƉĂƌĂƚŽƌ�ǁŝƚŚ�Ă�ĚĞĐĂǇ�
ƐƉĞĐƚƌŽƐĐŽƉǇ�ƐĞƚͲƵƉ�Ăƚ�ƚŚĞ�ĨŽĐĂů�ƉůĂŶĞ�ŽĨ�ƚŚĞ�ƐĞƉĂƌĂƚŽƌ�ƵƐĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ĂŶĚ�ĐŽƌƌĞůĂƚĞ�ĚĞĐĂǇƐ�ĨŽůůŽǁŝŶŐ�ďŽƚŚ�ďĞƚĂ�ĚĞĐĂǇ�;ŝŶ�ƚŚĞ�
ŵŝůůŝƐĞĐŽŶĚƐ�ƚŽ�ƐĞĐŽŶĚƐ�ƌĂŶŐĞͿ�ĂŶĚ�ŝƐŽŵĞƌŝĐ�ĚĞĐĂǇ�ŝŶ�ƚŚĞ�ŶĂŶŽͲƚŽͲŵŝĐƌŽƐĞĐŽŶĚ�ƌĂŶŐĞ͘��ŝƐĐƌĞƚĞ�ɶͲƌĂǇ�ůŝŶĞƐ�ĞŵŝƩĞĚ�ĨŽůůŽǁŝŶŐ�ĚĞ-
ĐĂǇƐ�ĨƌŽŵ�ĞŝƚŚĞƌ�ŵĞƚĂƐƚĂďůĞ�ƐƚĂƚĞƐ�Žƌ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ƉŽƉƵůĂƚĞĚ�ĨŽůůŽǁŝŶŐ�ďĞƚĂ�ĚĞĐĂǇ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ�ƵƐŝŶŐ�ƚŚĞ�ϴϰ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�
ŽĨ�ƚŚĞ��hZ/���ƐƉĞĐƚƌŽŵĞƚĞƌ�΀Ϯ΁�ǁŚŝĐŚ�ǁĂƐ�ĐŽŵƉůĞŵĞŶƚĞĚ�ďǇ�ϭϴ�ĂĚĚŝƟŽŶĂů�>Ă�ƌ3�ĨĂƐƚͲƟŵŝŶŐ�ƐĐŝŶƟůůĂƟŽŶ�ĚĞƚĞĐƚŽƌƐ�ĨƌŽŵ�ƚŚĞ�&�-
d/D��ĐŽůůĂďŽƌĂƟŽŶ�΀ϯ΁͘�dŚĞ�ĨƌĂŐŵĞŶƚƐ�ǁĞƌĞ�ŝŵƉůĂŶƚĞĚ�ŝŶƚŽ�ƚŚĞ�t�^ϯ��ŝ�ƉŽƐŝƟŽŶ�ƐĞŶƐŝƟǀĞ�ƐŝůŝĐŽŶ�ĂĐƟǀĞ�ƐƚŽƉƉĞƌ�ǁŚŝĐŚ�ĂůůŽǁĞĚ�
ƉŝǆĞůĂƚĞĚ�ĐŽƌƌĞůĂƟŽŶƐ�ďĞƚǁĞĞŶ�ŝŵƉůĂŶƚƐ�ĂŶĚ�ƚŚĞŝƌ�ƐƵďƐĞƋƵĞŶƚ�ďĞƚĂͲĚĞĐĂǇ͘�dŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ǁŝůů�ĚŝƐĐƵƐƐ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ŶƵĐůĞŝ�
ƉƌŽĚƵĐĞĚ�ĂŶĚ�ŝĚĞŶƟĮĞĚ�ŝŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͕�ǁŝƚŚ�ƉĂƌƟĐƵůĂƌ�ĨŽĐƵƐ�ŽŶ�ƉƌĞǀŝŽƵƐ�ƵŶƌĞƉŽƌƚĞĚ�ŝƐŽŵĞƌŝĐ�ĚĞĐĂǇƐ�ŝŶ�ƚŚĞ�ŽĚĚͲŽĚĚ�ŶƵĐůĞŝ�
168,170dď͘�dŚĞƐĞ�ĚĂƚĂ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�ĮƌƐƚ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ŝŶ�ƚŚĞƐĞ�ŶƵĐůĞŝ͕�ǁŚŝĐŚ�ĂƌĞ�ƚŚĞ�ŵŽƐƚ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŝƐŽƚŽƉĞƐ�ŽĨ�
ƚĞƌďŝƵŵ�;�сϲϱͿ�ƐƚƵĚŝĞĚ�ƚŽ�ĚĂƚĞ͘�WŽƐƐŝďůĞ�ĐŽŶĮŐƵƌĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ďǇ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�
�ůŽĐŬĞĚ���^ͲEŝůƐƐŽŶ�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƚŚĞƐĞ�ĂǆŝĂůůǇ�ƐǇŵŵĞƚƌŝĐ͕�ŚŝŐŚůǇ�ĚĞĨŽƌŵĞĚ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ�ǁŚŝĐŚ�ĐĂŶ�ŐŝǀĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�
ƚŚĞ�ƉƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ŽƌďŝƚƐ�ǁŚŝĐŚ�ƌĞƐŝĚĞ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�&Ğƌŵŝ�ƐƵƌĨĂĐĞ�Ăƚ�ƚŚĞ�ǀĂůĞŶĐĞ�ŵĂǆŝŵƵŵ͘
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I383 The 2016 atomic mass evaluation and the mass tables 
Audi G. 1, Wang M. 2, Kondev F. 3, Naimi S., Huang W. 1 
ϭ��^E^D͕�hŶŝǀ�WĂƌŝƐͲ^ƵĚ͕��EZ^ͬ/EϮWϯ͕�hŶŝǀĞƌƐŝƚĠ�WĂƌŝƐͲ^ĂĐůĂǇ͕ �KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�DŽĚĞƌŶ�WŚǇƐŝĐƐ͕�
��^͕�>ĂŶǌŚŽƵ͕�W͘ Z͘��ŚŝŶĂ͖�ϯ��ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ ��ƌŐŽŶŶĞ͕�/>͕�h^�͖�ϰ�Z/<�E�EŝƐŚŝŶĂ��ĞŶƚĞƌ�ĨŽƌ�
�ĐĐĞůĞƌĂƚŽƌͲ�ĂƐĞĚ�^ĐŝĞŶĐĞ͕�,ŝƌŽƐĂǁĂ͕�tĂŬŽͲƐŚŝ͕�^ĂŝƚĂŵĂ͕�:ĂƉĂŶ

dŚĞ�ĂƚŽŵŝĐ�ŵĂƐƐ�ŐŝǀĞƐ�ĂĐĐĞƐƐ�ƚŽ�ƚŚĞ�ďŝŶĚŝŶŐ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ŶƵĐůŝĚĞƐ͕�ŝƚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ŽŶĞ�ŽĨ�ƚŚĞŝƌ�ŵŽƐƚ�ĨƵŶĚĂŵĞŶƚĂů�ƉƌŽƉĞƌƚǇ�͗�
ŝƚ�ƉůĂǇƐ�ĂŶ�ĞƐƐĞŶƟĂů�ƌŽůĞ�ŝŶ�ďĂƐŝĐ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ĂŶĚ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ŝŶ�ŵĂŶǇ�ƉƌĂĐƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�ŶƵĐůĞĂƌ�
energy and waste management.
dŚĞ��ƚŽŵŝĐ�DĂƐƐ��ǀĂůƵĂƟŽŶ�;�D�Ϳ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƌĞůŝĂďůĞ�ƐŽƵƌĐĞ�ĨŽƌ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŝŶĨŽƌŵĂƟŽŶ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĂƚŽŵŝĐ�ŵĂƐƐĞƐ�
ĂŶĚ�ďŝŶĚŝŶŐ�ĞŶĞƌŐŝĞƐ͘��Ǉ�ĞǀĂůƵĂƟŶŐ�Ăůů�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ǁŽƌůĚǁŝĚĞ͕�ĨƌŽŵ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ͕�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇƐ�ĂŶĚ�
ĚŝƌĞĐƚ�ŵĂƐƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ďǇ�ƵƐŝŶŐ�Ă�ǁĞŝŐŚƚĞĚ͕�ůĞĂƐƚͲƐƋƵĂƌĞƐ�ŵĞƚŚŽĚ�ĂƉƉƌŽĂĐŚ͕�ŝƚ�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ďĞƐƚ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚĞ�ĂƚŽŵŝĐ�
ŵĂƐƐĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĂƐƐŽĐŝĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘
^ŝŶĐĞ�ƚŚĞ�ůĂƐƚ��D��ƉƵďůŝĐĂƟŽŶ�ŝŶ��ĞĐĞŵďĞƌ�ϮϬϭϮ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŬŶŽǁůĞĚŐĞ�ŽĨ�ĂƚŽŵŝĐ�ŵĂƐƐĞƐ�ŚĂƐ�ďĞĞŶ�ĐŽŶƟŶƵŽƵƐůǇ�Ğǆ-
ƉĂŶĚŝŶŐ�ĂůŽŶŐ�ƚǁŽ�ŵĂŝŶ�ĚŝƌĞĐƟŽŶƐ͕�ŝŶĐůƵĚŝŶŐ͗�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŝŵĞĚ�Ăƚ�ŚŝŐŚͲƉƌĞĐŝƐŝŽŶ�ŵĂƐƐ�ǀĂůƵĞƐ�ĂŶĚ�Ăƚ�ƚŚĞ�ŵŽƐƚ�ĞǆŽƟĐ�ŶƵĐůĞŝ�
ĨĂƌ�ĨƌŽŵ�ƚŚĞ�ƐƚĂďŝůŝƚǇ�ůŝŶĞ͘�/ƚ�ŚĂƐ�ĂůƐŽ�ŐĂŝŶĞĚ�ĂĐĐƵƌĂĐǇ�ĂŶĚͬŽƌ�ƉƌĞĐŝƐŝŽŶ͘�dŚĞ�ŶĞǆƚ��D��ǀĞƌƐŝŽŶ�ŝƐ�ĞŶǀŝƐŝŽŶĞĚ�ƚŽ�ďĞ�ƉƵďůŝƐŚĞĚ�Ăƚ�
ƚŚĞ�ĞŶĚ�ŽĨ�ϮϬϭϲ�ǁŚĞƌĞ�Ăůů�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƉƉĞĂƌŝŶŐ�ŝŶ�ƚŚĞ�ŵĂŝŶ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ũŽƵƌŶĂůƐ�ďǇ�ƚŚĞ�ĞŶĚ�ŽĨ�DĂǇ�ϮϬϭϲ�ǁŝůů�ďĞ�
included.

R384 Multipolarity measurement of the main ground-state transition 2- to 1- in 210Bi
�ŝĞƉůŝĐŬĂͲKƌǇŶĐǌĂŬ�E͘�ϭ͕Ϯ͕�&ŽƌŶĂů��͘�Ϯ͕�>ĞŽŶŝ�^͘�ϭ͕ϯ͕��ĂǌǌĂĐĐŽ��͘�ϰ͕��ůĂŶĐ��͘�ϱ͕��ŽĐĐŚŝ�'͘�ϯ͕��ŽƩŽŶŝ�^͘�ϯ͕�ĚĞ�&ƌĂŶĐĞ�
'͘�ϲ͕�:ĞŶƚƐĐŚĞů�D͘�ϱ͕�<ŽĞƐƚĞƌ�h͘�ϱ͕�DƵƫ�W͘ �ϱ͕�^ŝŵƉƐŽŶ�'͘�ϳ͕�^ŽůĚŶĞƌ�d͘ �ϱ͕�^ǌƉĂŬ��͘�Ϯ͕�hƌ��͘�ϴ͕�hƌďĂŶ�t͘�ϵ 
ϭ�/E&E�ƐĞǌŝŽŶĞ�Ěŝ�DŝůĂŶŽ͕�DŝůĂŶŽ͕�/ƚĂůǇ͖�Ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�WŽůŝƐŚ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�<ƌĂŬŽǁ͕�
WŽůĂŶĚ͖�ϯ�hŶŝǀĞƌƐŝƚĂ�ĚĞŐůŝ�^ƚƵĚŝ�Ěŝ�DŝůĂŶŽ͕�DŝůĂŶŽ͕�/ƚĂůǇ͖�ϰ��ŝƉĂƌƟŵĞŶƚŽ�Ěŝ�&ŝƐŝĐĂ�Ğ��ƐƚƌŽŶŽŵŝĂ�ĚĞůů͛hŶŝǀĞƌƐŝƚĂ�
ĂŶĚ�/E&E�^ĞǌŝŽŶĞ�Ěŝ�WĂĚŽǀĂ͕�WĂĚŽǀĂ͕�/ƚĂůǇ͖�ϱ�/ŶƐƟƚƵƚĞ�>ĂƵĞͲ>ĂŶŐĞǀŝŶ͕�'ƌĞŶŽďůĞ͕�&ƌĂŶĐĞ͖�ϲ�'�E/>͕��Ě͘��ĞĐƋƵĞƌĞů͕�
�ĂĞŶ͕�&ƌĂŶĐĞ͖�ϳ�>W^�͕�hŶŝǀĞƌƐŝƚĠ�:ŽƐĞƉŚ�&ŽƵƌŝĞƌ�'ƌĞŶŽďůĞ�ϭ͕��EZ^ͬ/EϮWϯ͕�/ŶƐƟƚƵƚ�EĂƟŽŶĂů�WŽůǇƚĞĐŚŶŝƋƵĞ�ĚĞ�
Grenoble, Grenoble, France; 8 INFN Sezione di Padova,Padova, Italy; 9 Faculty of Physics, University of Warsaw, 
Warszawa, Poland

dŚĞ�ĐŽůĚͲŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶ�ŽŶ�209�ŝ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ůŽǁͲůǇŝŶŐ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�210�ŝ�ŶƵĐůĞƵƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�
ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�/>>�'ƌĞŶŽďůĞ�Ăƚ�ƚŚĞ�W&ϭ��ĐŽůĚͲŶĞƵƚƌŽŶ�ĨĂĐŝůŝƚǇ͘�dŚĞ��y/>>�ĂƌƌĂǇ͕ �ĐŽŶƐŝƐƟŶŐ�ŽĨ�ϴ��yK'�D�ĐůŽǀĞƌƐ͕�ϲ�'�^W�
ĚĞƚĞĐƚŽƌƐ�ĂŶĚ�ƚǁŽ�ĐůŽǀĞƌƐ�ĨƌŽŵ�ƚŚĞ�/>>�>K,�E'Z/E�ĐŽůůĂďŽƌĂƟŽŶ͕�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ĐŽŝŶĐŝĚĞŶĐĞƐ�ďĞƚǁĞĞŶ�௩�ƌĂǇƐ͘�dŚĞ�
ĐŽůůĞĐƚĞĚ�ĚĂƚĂ�ǁĞƌĞ�ƐŽƌƚĞĚ�ŽŋŝŶĞ�ŝŶƚŽ�௩௩ͲĐŽŝŶĐŝĚĞŶĐĞ�ŵĂƚƌŝǆ�ĂŶĚ�௩௩௩Ͳ�ĐŽŝŶĐŝĚĞŶĐĞ�ĐƵďĞ�ǁŝƚŚ�Ă�ƟŵĞ�ǁŝŶĚŽǁ�ŽĨ�ϮϬϬ�ŶƐ͘��Ɛ�ƚŚĞ�
ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ǁĂƐ�ǀĞƌǇ�ůŽǁ�;Εϱ�ŵĞsͿ�ŽŶůǇ�ƚŚĞ�ƐƚĂƚĞ�Ăƚ�ŶĞƵƚƌŽŶ�ďŝŶĚŝŶŐ�ĞŶĞƌŐǇ�ŝŶ�210�ŝ�;Ăƚ�ϰϲϬϱ͘Ϯ;ϭͿ�ŬĞsͿ�ǁĂƐ�ƉŽƉƵůĂƚĞĚ͘�dŚŝƐ�
state decays by a great number of paths: 64 primary ௩�ƌĂǇƐ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ͕�ŝŶĐůƵĚŝŶŐ�ϰϬ�ŶĞǁůǇ�ĨŽƵŶĚ�ďƌĂŶĐŚĞƐ͘�dŚĞǇ�ĨĞĞĚ�ƚŚĞ�
ůŽǁĞƌͲůǇŝŶŐ�ƐƚĂƚĞƐ�ƉŽƉƵůĂƟŶŐ�ƚŚĞ
ĐŽŵƉůĞǆ�ůĞǀĞů�ƐƚƌƵĐƚƵƌĞ͗�Ă�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ϳϬ�ĚŝƐĐƌĞƚĞ�ƐƚĂƚĞƐ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ͘
As the detectors of EXOGAM were placed in one ring, double ௩௩-coincidence data could be sorted into three matrices cor-
ƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ĂǀĞƌĂŐĞ�ĂŶŐůĞƐ�ďĞƚǁĞĞŶ�ĚĞƚĞĐƚŽƌƐ�ŽĨ�ϬǑ͕�ϰϱǑ�ĂŶĚ�ϵϬǑ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�௩ͲƌĂǇ�ĂŶŐƵůĂƌ�ĐŽƌƌĞůĂƟŽŶƐ�ƉƌŽǀŝĚĞĚ�ŝŶĨŽƌ-
ŵĂƟŽŶ�ĂďŽƵƚ�ƚƌĂŶƐŝƟŽŶƐ�ŵƵůƟƉŽůĂƌŝƟĞƐ͕�ǁŚŝĐŚ�ĂůůŽǁĞĚ�ƚŽ�ĐŽŶĮƌŵ�ƉƌĞǀŝŽƵƐůǇ�ŬŶŽǁŶ�ǀĂůƵĞƐ�ŽĨ�ƐƉŝŶƐ�ĂƐ�ǁĞůů�ĂƐ�ŚĞůƉĞĚ�ǁŝƚŚ�
ŶĞǁ�ĂƐƐŝŐŶŵĞŶƚƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �Ă�ǀĞƌǇ�ƐŵĂůů�ŵŝǆŝŶŐ�ƌĂƟŽ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ŵĂŝŶ�ƚƌĂŶƐŝƟŽŶ�ĨĞĞĚŝŶŐ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ͕�ƚŚĞ�
ϯϮϬͲŬĞs�ůŝŶĞ͕�ǁŚŝĐŚ�ĐŽŶĮƌŵĞĚ�ŝƚƐ�ĞǆƉĞĐƚĞĚ�ĂůŵŽƐƚ�ƉƵƌĞ�Dϭ�ŵƵůƟƉŽůĂƌŝƚǇ͘�dŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚŚŝƐ�ƌĞƐƵůƚ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĂƉƉůŝ-
ĐĂƟŽŶ�ŽĨ�WďͲ�ŝ�ŝŶ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵƐ͘�dŚĞ�ƵŶŬŶŽǁŶ�ŵƵůƟƉŽůĂƌŝƚǇ�;ƉƵƌĞ�Dϭ͕�ƉƵƌĞ��Ϯ�Žƌ�ϱϬй�Dϭ�н�ϱϬй��ϮͿ�ŽĨ�ƚŚĞ�ϯϮϬͲ
ŬĞs�ƚƌĂŶƐŝƟŽŶ�ŝŶƚƌŽĚƵĐĞĚ�ƌĂƚŚĞƌ�ůĂƌŐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ŝŶ�210�ŝ�
΀ϭ΁͕�௨ͲĚĞĐĂǇŝŶŐ�ǁŝƚŚ�d1/2�с�ϱ�Ě͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ƚŚĞ�ĚĞĐĂǇ�ĨƌŽŵ�ƚŚĞ�ďŝŶĚŝŶŐ�ĞŶĞƌŐǇ�ƐƚĂƚĞ�ĨĞĞĚƐ�ĂůƐŽ�ƚŚĞ�ůŽŶŐ�ůŝǀĞĚ�;d1/2 = 3.04 
ͼ�ϭϬ6 y), ௧ͲĞŵŝƫŶŐ�ŝƐŽŵĞƌ�Ăƚ�Ϯϳϭ�ŬĞs͘ ��Ɛ�WďͲ�ŝ�ŵĂǇ�ďĞ�ƵƐĞĚ�ĂƐ�ĐŽŽůĂŶƚ�Žƌ�ƚĂƌŐĞƚ�ŵĂƚĞƌŝĂů�ŝŶ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵƐ�ƚŚĞ�
ǀĂůƵĞƐ�ŽĨ�ŶĞƵƚƌŽŶͲĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƚŽ�ďŽƚŚ�ƚŚĞƐĞ�ƐƚĂƚĞƐ�ĂƌĞ�ŽĨ�ƉĂƌƟĐƵůĂƌ�ŝŶƚĞƌĞƐƚ͕�ďĞĐĂƵƐĞ�ƚŚŝƐ�ƌĞĂĐƟŽŶ�ǁŝůů�ĐŽŶƚƌŝďƵƚĞ�
ƐŝŐŶŝĮĐĂŶƚůǇ�ƚŽ�ƚŚĞ�ƐŚŽƌƚ�ĂŶĚ�ůŽŶŐͲƚĞƌŵ�ƌĂĚŝŽƚŽǆŝĐŝƚǇ�ŽĨ�ƚŚĞ�ƵƐĞĚ�ŵĂƚĞƌŝĂů͘

΀ϭ΁��͘��ŽƌĞůůĂ�Ğƚ�Ăů͕͘��/W��ŽŶĨ͘ �WƌŽĐ͘�ϳϲϵ�;ϮϬϬϱͿ�ϲϰϴ͘
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R385 Gamma-decay in light nuclei. Halo isomers  
Izosimov IN.  
:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ͕��ƵďŶĂ͕�ZƵƐƐŝĂ

/ƚ�ŚĂƐ�ďĞĞŶ�ƐŚŽǁŶ�ƚŚĂƚ�ŝƐŽďĂƌͲĂŶĂůŽŐ�;/�^Ϳ͕�ĚŽƵďůĞ�ŝƐŽďĂƌͲĂŶĂůŽŐ�;�/�^Ϳ͕�ĐŽŶĮŐƵƌĂƟŽŶ�;�^Ϳ͕�ĂŶĚ�ĚŽƵďůĞ�ĐŽŶĮŐƵƌĂƟŽŶ�ƐƚĂƚĞƐ�
(DCS) can simultaneously have n-n, ŶͲƉ, and ƉͲƉ�ŚĂůŽ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ƚŚĞŝƌ�ǁĂǀĞ�ĨƵŶĐƟŽŶƐ�΀ϭ΁͘��ŽƚŚ�ƚŚĞ��ŽƌƌŽŵĞĂŶ�ĂŶĚ�͞ƚĂŶŐŽ͟�
halo types can be observed for ŶͲƉ�ĐŽŶĮŐƵƌĂƟŽŶƐ�ŽĨ�ĂƚŽŵŝĐ�ŶƵĐůĞŝ�΀ϮͲϰ΁͘�/Ŷ�ĂƚŽŵŝĐ�ŶƵĐůĞƵƐ�ǁŚŽƐĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ĚŽĞƐ�ŶŽƚ�ĞǆŚŝďŝƚ�
ŚĂůŽ�ƐƚƌƵĐƚƵƌĞ͕�ďƵƚ�ƚŚĞ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞ�ŵĂǇ�ŚĂǀĞ�ŽŶĞ͕�ƚŚĞ�ɶͲƚƌĂŶƐŝƟŽŶ�ĨƌŽŵ�ƚŚĞ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞ�ƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ĐĂŶ�ďĞ�ĞƐƐĞŶƟĂůůǇ�
ŚŝŶĚĞƌĞĚ͕�ŝ͘Ğ͘�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�Ă�ƐƉĞĐŝĮĐ�ƚǇƉĞ�ŽĨ�ŝƐŽŵĞƌƐ�;ŚĂůŽ�ŝƐŽŵĞƌƐͿ�ďĞĐŽŵĞƐ�ƉŽƐƐŝďůĞ�΀Ϯ͕ϯ΁͘�dŚĞ�ƌĂĚŝĂů�ĨĂĐƚŽƌ�rȜ�for the elec-
tric and rȜ���ĨŽƌ�ƚŚĞ�ŵĂŐŶĞƟĐ�ŵƵůƟƉŽůĞ�ɶͲƚƌĂŶƐŝƟŽŶ�ŽƉĞƌĂƚŽƌ�ŽĨ�ŽƌĚĞƌ�ʄ�ŵĂǇ�ĐŽŵƉĞŶƐĂƚĞ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�ůĂƌŐĞͲĚŝƐƚĂŶĐĞ�
ƉĂƌƚƐ�ŽĨ�ŚĂůŽ�ĂŶĚ�ŶŽ�ŚĂůŽ�ǁĂǀĞ�ĨƵŶĐƟŽŶƐ͘�dŚĞ�ŵŽƐƚ�ƐĞŶƐŝƟǀĞ�ĨŽƌ�ĚĞƚĞĐƟŽŶ�ŽĨ�ƚŚĞ�ɶͲƚƌĂŶƐŝƟŽŶ�ŚŝŶĚƌĂŶĐĞ�ďĞƚǁĞĞŶ�ŚĂůŽͲŶŽ�ŚĂůŽ�
states will be M1 (or may be E1 and M2) Ȗ�WUDQVLWLRQV�
B(Dʄ) and B(�ʄ) for ȖͲƚƌĂŶƐŝƟŽŶƐ�ŝŶ�6о8Li, 8о10�Ğ͕�8͕10͕11�͕�10о14C, 13о17N, ϭϱо17͕19O, and 17&�ĂƌĞ�ĂŶĂůǇǌĞĚ�ĂŶĚ�ƐǇƐƚĞŵĂƟĐƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘�
For A=6-17 nuclei the hindrance factor of M1 Ȗ�WUDQVLWLRQV�LV�XS�WR���4, of E1 Ȗ�WUDQVLWLRQV�LV�XS�WR��ǜ��4, of E2�ɶͲƚƌĂŶƐŝƟŽŶƐ�ŝƐ�
up to 102�ĨŽƌ�ŚĂůŽ�ї�ŶŽ�ŚĂůŽ�ŝŶ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ŚĂůŽ�ї�ŚĂůŽ�ɶͲƚƌĂŶƐŝƟŽŶƐ͘�KŶ�ƚŚĞ�ĐŽŶƚƌĂƌǇ͕ �ŽďƐĞƌǀĞĚ�ŚĂůŽ�ї�ŚĂůŽ�ɶͲƚƌĂŶƐŝƟŽŶƐ�
ĂƌĞ�ĞŶŚĂŶĐĞĚ͘�dŚĞ�/�^�;ϯ͘ϱϲ�DĞsͿ�ŝŶ�6>ŝ�ŚĂƐ�ƚŚĞ��ŽƌƌŽŵŝĂŶ�ŶͲƉ�ŚĂůŽ�ƐƚƌƵĐƚƵƌĞ�΀ϮͲϲ΁͘����ůĂƌŐĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ƌĞĚƵĐĞĚ�ƉƌŽďĂďŝůŝƚǇ�
of M1�ɶͲƚƌĂŶƐŝƟŽŶ�ĨƌŽŵ�/�^�ƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ŝƐ�ƚŚĞ�ĞǀŝĚĞŶĐĞ�ĨŽƌ�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�͞ƚĂŶŐŽ͟�ŶͲƉ�ŚĂůŽ�ƐƚƌƵĐƚƵƌĞ�΀Ϯ͕ϯ΁�ŝŶ�ƚŚĞ�6Li 
ground state.
dŚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�ŐƌŽƵŶĚ�ĂŶĚ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ŝƐŽƐƉŝŶ�ƋƵĂŶƚƵŵ�ŶƵŵďĞƌ�ŝŶ�ŚĂůŽͲůŝŬĞ�ŶƵĐůĞŝ�ŝƐ�ĚŝƐĐƵƐƐĞĚ͘
1. I.N. Izosimov, WƌŽĐĐĞĞĚŝŶŐƐ�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů�^ǇŵƉŽƐŝƵŵ�ŽŶ��ǆŽƟĐ�EƵĐůĞŝ�;�yKEϮϬϭϮͿ͕ sůĂĚŝǀŽƐƚŽŬ͕�ZƵƐƐŝĂ͕�ϮϬϭϮ�;tŽƌůĚ�^ĐŝĞŶƟĮĐ͕�
2013), p.129. ��:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ�WƌĞƉƌŝŶƚ�E6-2012-121, Dubna (2012).; 2. I.N. Izosimov, AIP Conference Proceedings ϭϲϴϭ, 
ϬϯϬϬϬϲ�;ϮϬϭϱͿ͘�ĚŽŝ͗�ϭϬ͘ϭϬϲϯͬϭ͘ϰϵϯϮϮϱϬ͖�ϯ͘�/͘E͘�/ǌŽƐŝŵŽǀ͕ ��:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ��WƌĞƉƌŝŶƚ���ϲͲϮϬϭϱͲϰϭ͕��ƵďŶĂ�;ϮϬϭϱͿ͖͘�ϰ͘��͘^͘�
Jensen, et al., Rev. Mod. Phys. ϳϲ͕�Ϯϭϱ;ϮϬϬϰͿ͘�͖�ϱ͘�z͘ �^ƵǌƵŬŝ͕�<͘�zĂďĂŶĂ͕ �WŚǇƐ͘�>ĞƩ͘���ϮϳϮ͕ϭϳϯ;ϭϵϵϭͿ͖͘�ϲ͘�>͘��ŚŝŚŽŶŐ͕�Ğƚ�Ăů͕͘�WŚǇƐ͘�>ĞƩ͘���ϱϮϳ, 
ϱϬ;ϮϬϬϮͿ͘

R386 Study of isomers and their decays in 193,195Bi  
ZŽǇ�d͘ �ϭ͕�DƵŬŚĞƌũĞĞ�'͘�ϭ͕�DĂĚŚĂǀĂŶ�E͘�Ϯ͕�ZĂŶĂ�d<͘�ϭ͕��ŚĂƩĂĐŚĂƌĂǇĂ�^͘�ϭ͕��ƐŐĂƌ�DĚ͘�ϭ͕��ŚĂƩĂĐŚĂƌũĞĞ�^^͘�ϯ͕�
�ŚĂƩĂĐŚĂƌǇĂ��͘�ϭ͕��ŚĂƩĂĐŚĂƌǇĂ�^�ϭ͕Ă͕��ŚĂƩĂĐŚĂƌǇǇĂ�^͘�ϭ͕�WĂůŝƚ�Z͘�ϰ�Ğƚ�Ăů͘ 
1 Variable Energy Cyclotron Centre, Kolkata, India; 2 Inter University Acclerator Centre, Aruna Asaf Ali Marg, 
EĞǁ��ĞůŚŝ͕�/ŶĚŝĂ͖�ϯ�h'�Ͳ���Ͳ�^Z�<ŽůŬĂƚĂ��ĞŶƚƌĞ͕�^ĞĐƚŽƌ///ͬ>�Ͳϴ��ŝĚŚĂŶ�EĂŐĂƌ͕ �<ŽůŬĂƚĂ͕�/ŶĚŝĂ͖�ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
EƵĐůĞĂƌ�ĂŶĚ��ƚŽŵŝĐ�WŚǇƐŝĐƐ͕�dĂƚĂ�/ŶƐƟƚƵƚĞ�ŽĨ�&ƵŶĚĂŵĞŶƚĂů�ZĞƐĞĂƌĐŚ͕�DƵŵďĂŝ͕�/ŶĚŝĂ

KďũĞĐƟǀĞ͗�WƌĞƐĞŶĐĞ�ŽĨ�ŚŝŐŚͲũ�ƉƌŽƚŽŶ�;Ś9/2, i13/2) and neutron (i13/2) orbitals near the Fermi level gives rise to high-spin isomers in 
�ŝ�ŶƵĐůĞŝ�ŝŶ���Ε�ϭϵϬ�ƌĞŐŝŽŶ͘�dŚĞ�ŚĂůĨͲůŝĨĞ͕�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ĚĞĐĂǇ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƐƵĐŚ�ŝƐŽŵĞƌƐ�ĂƌĞ�ĐƌƵĐŝĂů�ĂƐƉĞĐƚƐ�ŝŶ�ŶƵĐůĞĂƌ�
ƐƚƌƵĐƚƵƌĞ�ƉŚǇƐŝĐƐ͘�dŚĞ�ŶƵĐůĞĂƌ�ƐŚĂƉĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞƐĞ�ŝƐŽŵĞƌƐ�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞŝƌ�ĐŽŶĮŐƵƌĂƟŽŶ͘�ZĞĐĞŶƚůǇ͕ �ƚŚĞ�ůĞǀĞů�ƐĐŚĞŵĞ�
of 193�ŝ�ŚĂƐ�ďĞĞŶ�ĞǆƚĞŶƐŝǀĞůǇ�ĞǆƚĞŶĚĞĚ�ǁŝƚŚ�ƐĞǀĞƌĂů�ŝƐŽŵĞƌƐ�ďƵƚ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ŚŝŐŚͲƐƉŝŶ�ƐƚĂƚĞƐ�ŝŶ�ϭϵϱ�ŝ�ŝƐ�ǀĞƌǇ�ůŝŵŝƚĞĚ�
;ŽŶůǇ�ƵƉ�ƚŽ�:�с�ϮϵͬϮͿ͘�dŚŝƐ�ĐĂŶ�ďĞ�ĂƩƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŚŝƚŚĞƌƚŽͲƵŶŬŶŽǁŶ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞ�Ăƚ�ŚŝŐŚĞƌ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ͘�
Methods: In order to study the high spin isomer in ϭϵϯ͕ϭϵϱ�ŝ͕�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�ĨŽĐĂů�ƉůĂŶĞ�ŽĨ�,ǇďƌŝĚ�ZĞĐŽŝů�
ŵĂƐƐ��ŶĂůǇƐĞƌ�;,zZ�Ϳ�ŝŶ�ŐĂƐ�ĮůůĞĚ�ŵŽĚĞ�Ăƚ�ϭϱͲh��WĞůůĞƚƌŽŶ�ƐƵƉĞƌĐŽŶĚƵĐƟŶŐʹ>/E���ĨĂĐŝůŝƚǇ�Ăƚ�/h��͕�EĞǁ��ĞůŚŝ�ƵƐŝŶŐ�ƚŚĞ�ĨƵ-
ƐŝŽŶ�ĞǀĂƉŽƌĂƟŽŶ�ƌĞĂĐƟŽŶ�30Si (169dŵ͕�ϲŶͬϰŶͿϭϵϯ͕ϭϵϱ�ŝ�Ăƚ�ϭϲϵͬϭϰϲ�DĞs�ŽĨ�ďĞĂŵ�ĞŶĞƌŐŝĞƐ͘�dŚĞ�ĞǀĂƉŽƌĂƟŽŶ�ƌĞƐŝĚƵĞƐ�;�ZͿ�ƐĞƉĂƌĂƚĞĚ�
ĨƌŽŵ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ĂŶĚ�ƚŚĞŝƌ�ĚĞĐĂǇ�ŐĂŵŵĂͲƌĂǇƐ�ŚĂǀĞ�ďĞĞŶ�ĚĞƚĞĐƚĞĚ�ƵƐŝŶŐ�ĂŶ�DtW�͕�ϯ�^ŝͲƉĂĚ�ĂŶĚ�ĐůŽǀĞƌ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ͘�
Results: An ER-gated E1-ఊd�ŵĂƚƌŝǆ�;ఊd�с�ƟŵĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�DtW��ĂŶĚ�ĐůŽǀĞƌͿ�ǁĂƐ�ĨŽƌŵĞĚ�ĂŶĚ�ƚŚĞ��1-gated ఊd�ƐƉĞĐƚƌƵŵ�
ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŚĂůĨͲůŝĨĞ�ŽĨ�ƚŚĞ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ͘�dŚĞ�ŚĂůĨͲůŝǀĞƐ�ŽĨ�ƚŚĞ�ŬŶŽǁŶ�ŝƐŽŵĞƌƐ�ŝŶ�ϭϵϯ͕ϭϵϱ�ŝ�ǁĞƌĞ�ǁĞůů�ƌĞƉƌŽĚƵĐĞĚ�
ĂŶĚ�Ă�ŶĞǁ�ŚŝŐŚͲƐƉŝŶ�ŝƐŽŵĞƌ�ǁŝƚŚ�d1/2 = 1.6(1) ௲Ɛ�ŚĂƐ�ďĞĞŶ�ŝĚĞŶƟĮĞĚ�ŝŶ�ϭϵϱ�ŝ�ǁŚŝĐŚ�ŝƐ�ƉůĂĐĞĚ�ĂďŽǀĞ�ƚŚĞ�ϳϱϬͲŶƐ�ŝƐŽŵĞƌ�ĂƐ�ƚŚĞ�ŚŝŐŚ-
ĞƐƚ�ŬŶŽǁŶ�ůĞǀĞů�ŝŶ�ƚŚŝƐ�ŶƵĐůĞƵƐ͘�dŚƌĞĞ�ŶĞǁ�ŐĂŵŵĂͲƌĂǇƐ�;Ϯϯϴ͕�ϭϳϱ�ĂŶĚ�ϳϬϮ�ŬĞsͿ�ŚĂǀĞ�ĂůƐŽ�ďĞĞŶ�ŝĚĞŶƟĮĞĚ�ƚŽ�ĚĞĐĂǇ�ĨƌŽŵ�ƚŚĞ�ŶĞǁ�
ŝƐŽŵĞƌ�ĂŶĚ�ĂŶ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ϯϯϯϲ�ŬĞs�ǁŝƚŚ�ŵŽƐƚͲůŝŬĞůǇ�ƐƉŝŶͲƉĂƌŝƚǇ�ĂƐ�ϯϭͬϮ-�ŚĂǀĞ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ͘���ĐŽŶĮŐƵƌĂƟŽŶ�ŽĨ�Ă�ŝ13/2 - 
proton coupled to the 9- state in 194Pb core has been proposed for the new isomer in ϭϵϱ�ŝ͘�dŚĞ�dŽƚĂů�ZŽƚŚŝĂŶ�^ƵƌĨĂĐĞ�ĐĂůĐƵůĂƟŽŶƐ�
ƐƵŐŐĞƐƚ�ĂŶ�ŽďůĂƚĞ�ƐŚĂƉĞ�ǁŝƚŚ�ĚĞĨŽƌŵĂƟŽŶ�௨2сϬ͘ϭϮ�ĨŽƌ�ƚŚŝƐ�ĐŽŶĮŐƵƌĂƟŽŶ͘�dŚĞ�ƐǇƐƚĞŵĂƟĐƐ�ŽĨ�ŚŝŐŚ�ƐƉŝŶ�ŝƐŽŵĞƌƐ�ŝŶ�ŶĞŝŐŚďŽƌŝŶŐ�
ŶƵĐůĞŝ�ĂŶĚ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ŚŝŐŚͲũ�ƉƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ŽƌďŝƚĂůƐ�ŽŶ�ƚŚĞ�ƐŚĂƉĞ�ŽĨ�ƚŚĞƐĞ�ŝƐŽŵĞƌƐ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘
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I387 Quasiparticle random phase approximation systematics of gamma-ray strength 
functions based on the Gogny finite range effective interaction 
,ŝůĂŝƌĞ�^͘�ϭ͕�WĞƌƵ�^͘�ϭ͕�>ĞĐŚĂŌŽŝƐ�&͘ �ϭ͕�DĂƌƟŶŝ�D͘�ϭ͕Ϯ͕�'ŽƌŝĞůǇ�^͘�ϯ 
ϭ����͕���D͕��/&͕ ��ƌƉĂũŽŶ͕�&ƌĂŶĐĞ͖�Ϯ��^Ed͕ ����Ͳ^ĂĐůĂǇ͕ ��^D͕�/Z&h͕�^ĞƌǀŝĐĞ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ�
�ĞĚĞǆ͕�&ƌĂŶĐĞ͖�ϯ�/ŶƐƟƚƵƚ�Ě �͛ƐƚƌŽŶŽŵŝĞ�Ğƚ�Ě �͛ƐƚƌŽƉŚǇƐŝƋƵĞ͕�hŶŝǀĞƌƐŝƚĠ�>ŝďƌĞ�ĚĞ��ƌƵǆĞůůĞƐ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ

�ŝƉŽůĞ�ĞǆĐŝƚĂƟŽŶƐ�ŽĨ�ŶƵĐůĞŝ�ĂƌĞ�ĐƌƵĐŝĂů�ƐŝŶĐĞ�ƚŚĞǇ�ƉůĂǇ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵŽĚĞůŝŶŐ�ŝŶ�ĐŽŶŶĞĐƟŽŶ�ǁŝƚŚ�ƚŚĞ��
ƉŚŽƚŽĂďƐŽƌƉƟŽŶ�ĂŶĚ�ƚŚĞ�ƌĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ƉƌŽĐĞƐƐĞƐ͘�tĞ�ƉƌĞƐĞŶƚ�ŚĞƌĞ�ƌĞƐƵůƚƐ�ĨŽƌ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŽďƚĂŝŶĞĚ�
ŝŶ�ůĂƌŐĞͲƐĐĂůĞ�ĂǆŝĂůůǇͲƐǇŵŵĞƚƌŝĐ�ĚĞĨŽƌŵĞĚ�ƋƵĂƐŝƉĂƌƟĐůĞ�ƌĂŶĚŽŵ�ƉŚĂƐĞ�ĂƉƉƌŽǆŝŵĂƟŽŶƐ�ĂƉƉƌŽĂĐŚ�ƵƐŝŶŐ�ƚŚĞ�ĮŶŝƚĞͲƌĂŶŐĞ�'ŽŐŶǇ�
ĨŽƌĐĞ͕�ǁŝƚŚ�Ă�ƉĂƌƟĐƵůĂƌ�ĞŵƉŚĂƐŝƐ�ŽŶ�ƚŚĞ��ϭ�ŵŽĚĞ͘�
dŚĞ�ĐŽŶǀĞƌŐĞŶĐĞ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŚĂƌŵŽŶŝĐ�ŽƐĐŝůůĂƚŽƌ�ƐŚĞůůƐ�ĂĚŽƉƚĞĚ�ĂŶĚ�ƚŚĞ�ĐƵƚͲŽī�ŝŶƚƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ��ϮͲƋƵĂƐŝ-
ƉĂƌƟĐůĞ�;ƋƉͿ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ƐƉĂĐĞ�ŝƐ�ĂŶĂůǇǌĞĚ͘�dŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚǁŽ�ƉĂƌĂŵĞƚĞƌƐ�ƐĞƚƐ�ŽĨ�ƚŚĞ�'ŽŐŶǇ�ĨŽƌĐĞ�ĂƌĞ�
compared.
dŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ŶĂƚƵƌĞ�ŽĨ�ŽƵƌ�ƐĞůĨͲĐŽŶƐŝƐƚĞŶƚ�,ĂƌƚƌĞĞͲ&ŽĐŬͲ�ŽŐŽůŝƵďŽǀ�ƉůƵƐ�YZW��;,&�нYZW�Ϳ�ĐĂůĐƵůĂƟŽŶ�ŚĂƐ�ƵŶĨŽƌƚƵŶĂƚĞůǇ�
ƚŽ�ďĞ�ďƌŽŬĞŶ͕�ƐŽŵĞ��ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĐŽƌƌĞĐƟŽŶƐ�ďĞŝŶŐ�ŶĞĞĚĞĚ�ƚŽ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ĞīĞĐƚƐ�ďĞǇŽŶĚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�Ϯ�ƋƉ�YZW��
ĞǆĐŝƚĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĐŽƵƉůŝŶŐ�ďĞƚǁĞĞŶ�ƚŚĞ��ƐŝŶŐůĞͲƉĂƌƟĐůĞ�ĂŶĚ�ůŽǁͲůǇŝŶŐ�ĐŽůůĞĐƟǀĞ�ƉŚŽŶŽŶ�ĚĞŐƌĞĞƐ�ŽĨ�ĨƌĞĞĚŽŵ͘�dŚĞ�ĐŽƌƌĞƐƉŽŶĚ-
ŝŶŐ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ��ĂƌĞ�ĂĚũƵƐƚĞĚ�ŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉŚŽƚŽĂďƐŽƌƉƟŽŶ�ĚĂƚĂ͘�/Ŷ�ƐƵĐŚ�Ă�ƉƌŽĐĞĚƵƌĞ͕�Ă�ƌĂƚŚĞƌ�ƐĂƟƐ-
ĨĂĐƚŽƌǇ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝƐ��ŽďƚĂŝŶĞĚ͘�dŽ�ƐƚƵĚǇ�ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ŽĨ�ƚŚĞƐĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĐŽƌƌĞĐƟŽŶƐ�ŽŶ�ƚŚĞ�
ĞǆƚƌĂƉŽůĂƟŽŶ͕�ďŽƚŚ�Ăƚ�ůŽǁ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ƚŽǁĂƌĚƐ�ĞǆŽƟĐ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ͕�ƚŚƌĞĞ�ĚŝīĞƌĞŶƚ�ƉƌĞƐĐƌŝƉƟŽŶƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ͘�dŚĞǇ�
ĂƌĞ�ƐŚŽǁŶ�ƚŽ�ůĞĂĚ�ƚŽ�ƌĂƚŚĞƌ��ƐŝŵŝůĂƌ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ƚŚĞ�Ψ�ϭΨ�ƐƚƌĞŶŐƚŚ�Ăƚ�ůŽǁ�ĞŶĞƌŐŝĞƐ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ĞǆŽƟĐ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ͘�dŚĞ�
'ŽŐŶǇͲ,&�нYZW��ƐƚƌĞŶŐƚŚ�ŝƐ��ĮŶĂůůǇ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƌĂĚŝĂƟǀĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶƐ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚŽƐĞ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ��ŵŽƌĞ�ƚƌĂĚŝƟŽŶĂů�>ŽƌĞŶƚǌŝĂŶͲƚǇƉĞ�ĂƉƉƌŽĂĐŚĞƐ͘

R388 Microscopic calculations of radiative nuclear reaction characteristics for double-magic 
nuclei 
Achakovskiy O. 1, Kamerdzhiev S. 2, Shitov M. 3 
ϭ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ͖�Ϯ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�͞<ƵƌĐŚĂƚŽǀ�
/ŶƐƟƚƵƚĞ͕͟ �DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�ϯ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ�EƵĐůĞĂƌ�hŶŝǀĞƌƐŝƚǇ�D�WŚ/͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂ

dŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ƚŚĞŽƌǇ�ĂĐĐŽƵŶƚƐ�ĨŽƌ�ƐƉĞĐŝĮĐŝƚǇ�ŽĨ�ĞĂĐŚ�ŶƵĐůĞƵƐ�ƚŚƌŽƵŐŚ�ŝƚƐ�ƐŝŶŐůĞͲƉĂƌƟĐůĞ�ĂŶĚ�ĐŽůůĞĐƟǀĞ�
;ƉŚŽŶŽŶͿ�ƐƉĞĐƚƌĂ͘�dŚĞƌĞĨŽƌĞ͕�ŝƚ�ĂůůŽǁƐ�͞ƐŽŵĞ�ŝƌƌĞŐƵůĂƌ�ĐŚĂŶŐĞƐ͟�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ŐůŽďĂů�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ŵŽĚĞůƐ�ĨŽƌ�ŶƵĐůĞĂƌ�
ƌĞĂĐƟŽŶƐ�ĚĂƚĂ�΀ϭ΁�ƚŽ�ďĞ�ƐĞĞŶ�ĂŶĚ�ĐŚĞĐŬĞĚ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĐŚĞĐŬ�ƚŚŝƐ�ƐƚĂƚĞŵĞŶƚ�ǁĞ�ŚĂǀĞ�ĐĂůĐƵůĂƚĞĚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�
ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ĨŽƌ�ƚŚƌĞĞ�ĚŽƵďůĞͲŵĂŐŝĐ�ŶƵĐůĞŝ͕�ϱϲNi, 132Sn and 208Wď͗�ϭͿ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ϮͿ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŶĞƵƚƌŽŶ�
ĐĂƉƚƵƌĞ�ŐĂŵŵĂͲƐƉĞĐƚƌĂ͕�ϯͿ�ĂǀĞƌĂŐĞ�ƌĂĚŝĂƟǀĞ�ǁŝĚƚŚƐ�ŽĨ�ŶĞƵƚƌŽŶ�ƌĞƐŽŶĂŶĐĞƐ͘�&Žƌ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�;W^&Ϳ͕�ƚŚĞ�ƐĞůĨĐŽŶ-
ƐŝƐƚĞŶƚ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ĞǆƚĞŶĚĞĚ�ƚŚĞŽƌǇ�ŽĨ�ĮŶŝƚĞ�&Ğƌŵŝ�ƐǇƐƚĞŵƐ�;�d&&^Ϳ�ŝŶ�ƚŚĞ�ƟŵĞ�ďůŽĐŬŝŶŐ�ĂƉƉƌŽǆŝŵĂƟŽŶ�;d��Ϳ�
ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�΀Ϯ΁�;132^ŶͿ�ĂŶĚ�΀ϯ΁�;208WďͿ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ĨŽƌ�ϱϲEŝ͘�dŚĞ�ĂƉƉƌŽĂĐŚ�ŝŶĐůƵĚĞƐ�ƉŚŽŶŽŶ�ĐŽƵƉůŝŶŐ�;W�Ϳ�ĞīĞĐƚƐ�ŝŶ�
ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�YZW��ĂƉƉƌŽĂĐŚ͘�dŚĞ�ŬŶŽǁŶ�^ŬǇƌŵĞ�ĨŽƌĐĞ�^>Ǉϰ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ͘�dŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�
ƌĂĚŝĂƟǀĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƚŚĞ��DW/Z�ϯ͘ϭ�ĂŶĚ�d�>z^�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐŽĚĞƐ�ƵƐŝŶŐ�ŽƵƌ�ŵŝĐƌŽƐĐŽƉŝĐ�
W^&Ɛ͘�dǁŽ�ŶƵĐůĞĂƌ� ůĞǀĞů�ĚĞŶƐŝƚǇ� ;E>�Ϳ�ŵŽĚĞůƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ͗� ƚŚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů� ƐŽͲĐĂůůĞĚ�'^D�΀Ϯ΁�ĂŶĚ�ŵŝĐƌŽƐĐŽƉŝĐĂů�
ĐŽŵďŝŶĂƚŽƌŝĂů�,&��ŵŽĚĞů�΀ϰ΁͘
&Žƌ�Ăůů�ƚŚĞ�ĐŽŶƐŝĚĞƌĞĚ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕�ǁĞ�ĨŽƵŶĚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĚŝƐĂŐƌĞĞŵĞŶƚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�'^D�ĂŶĚ�,&��
E>��ŵŽĚĞůƐ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ƚŚŝƐ�ĚŝƐĂŐƌĞĞŵĞŶƚ�ĨŽƌ�;Ŷ͕ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝƐ�ĂďŽƵƚ�ŽŶĞ�ŽƌĚĞƌ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ƉƌĂĐƟĐĂůůǇ�ŝŶ�Ăůů�ƚŚĞ�ŶĞƵ-
tron energy interval up to 2 MeV and 10 MeV for the compound 132Sn and 208Wď͕�ƌĞƐƉĞĐƟǀĞůǇ͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕ �ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
data are very scarce for double-magic nuclei. However, for 208Wď�ǁĞ�ĨŽƵŶĚ�Ă�ǀĞƌǇ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƐǇƐƚĞŵĂƟĐƐ�΀ϱ΁�ĨŽƌ�ƚŚĞ�
ȳȖ�ǀĂůƵĞƐ�ǁŝƚŚ�,&��E>��ĂŶĚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�΀ϱ΁�ĨŽƌ�ƚŚĞ�,&��E>��ĂǀĞƌĂŐĞ�ƌĞƐŽŶĂŶĐĞ�ƐƉĂĐŝŶŐ��0, while for these two 
ƋƵĂŶƟƟĞƐ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ǀĂůƵĞƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�'^D�ĂŶĚ�,&��E>��ĂƌĞ�ŽĨ�ƐĞǀĞƌĂů�ŽƌĚĞƌƐ�ŽĨ�ŵĂŐŶŝƚƵĚĞ͘�dŚĞ�ƌĞƐƵůƚƐ�
ĐŽŶĮƌŵ�ƚŚĞ�ŶĞĐĞƐƐŝƚǇ�ŽĨ�ƵƐŝŶŐ�ĐŽŶƐŝƐƚĞŶƚ�ŵŝĐƌŽƐĐŽƉŝĐ�ĂƉƉƌŽĂĐŚĞƐ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƌĂĚŝĂƟǀĞ�ŶƵĐůĞĂƌ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŝŶ�ĚŽƵďůĞͲ
magic nuclei.
΀ϭ΁�d͘ ��ĞůŐǇĂ͕�K͘��ĞƌƐŝůůŽŶ͕�Z͘��ĂƉŽƚĞ�Ğƚ�Ăů͕͘�,ĂŶĚďŽŽŬ�ĨŽƌ��ĂůĐƵůĂƟŽŶƐ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ͕�Z/W>ͲϮ͕�/���Ͳd���K�ͲϭϱϬϲ�;/���͕�sŝĞŶŶĂ͕�
ϮϬϬϲͿ͖͘�΀Ϯ΁��͘��ǀĚĞĞŶŬŽǀ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϴϯ͕�Ϭϲϰϯϭϲ�;ϮϬϭϭͿ͖͘�΀ϯ΁�E͘�>ǇƵƚŽƌŽǀŝĐŚ�Ğƚ�Ăů͕͘�WŚǇƐ͘�>ĞƩ͘���ϳϰϵ͕�ϮϵϮ�;ϮϬϭϱͿ͖͘�΀ϰ΁�^͘�'ŽƌŝĞůǇ�Ğƚ�Ăů͕�
WŚǇƐ͘�ZĞǀ͘ ���ϳϴ͕�ϬϲϰϯϬϳ�;ϮϬϬϴͿ͖͘�΀ϱ΁�^͘&͘ �DƵŐŚĂďŐŚĂď͕�Atlas of Neutron Resonances (Elsevier, Amsterdam, 2006).
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R389 Dipole strength functions from large scale shell model for light and medium-mass 
nuclei 
Sieja K. 
IPHC/CNRS Strasbourg, France

'ĂŵŵĂ�ĂďƐŽƌƉƟŽŶ�ĂŶĚ�ĚĞĐĂǇ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĂƚŽŵŝĐ�ŶƵĐůĞŝ�ĂƌĞ�ŽĨ�ĐƌƵĐŝĂů�ŝŵƉŽƌƚĂŶĐĞ�ŝŶ�ĨƵŶĚĂŵĞŶƚĂů�ĂŶĚ�ĂƉƉůŝĞĚ�ŶƵĐůĞĂƌ�ƉŚǇƐ-
ŝĐƐ�ƌĞƐĞĂƌĐŚ͘�dŚĞǇ�ĂƌĞ�ŝŶĚŝƐƉĞŶƐĂďůĞ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�Ă�ďƌŽĂĚ�ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�
ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ�ŝŶ�ĞǆƉůŽƐŝǀĞ�ƐƚĞůůĂƌ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘
/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ ��ƚŚĞ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĚŝƉŽůĞ�ŐĂŵŵĂ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŵŽƐƚ�ĂĚǀĂŶĐĞĚ�ůĂƌŐĞ�ƐĐĂůĞ�ƐŚĞůů�
ŵŽĚĞů�ƚĞĐŚŶŝƋƵĞƐ͕�ŝŶ�ƐĞǀĞƌĂů�ŵĂƐƐ�ƌĞŐŝŽŶƐ͘��dŚĞ�ůŽǁ�ĞŶĞƌŐǇ�ĞŶŚĂŶĐĞŵĞŶƚ�ŽĨ�ƚŚĞ�Dϭ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ŝƐ�ŽďƐĞƌǀĞĚ͕�ǁŚŝĐŚ�ŝƐ�
consistent with the previous works. 
&Žƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͕�ĂůƐŽ��ϭ�ĚŝƉŽůĞ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ƚŚĞŽƌĞƟĐĂů�ĨƌĂŵĞǁŽƌŬ͘�tĞ�ĚŝƐĐƵƐƐ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�
ŝŶ�ƚŚĞ�ĐĂƐĞ�ŽĨ�dŝϰϰͲdŝϰϱ�ŶƵĐůĞŝ͕��ƐƵŐŐĞƐƟŶŐ�Ă�ĚŝīĞƌĞŶƚ�ďĞŚĂǀŝŽƌ�ŽĨ�ůŽǁ�ĞŶĞƌŐǇ�ƉĂƌƚ�ŽĨ�Dϭ�ĂŶĚ��ϭ�ƐƚƌĞŶŐƚŚƐ͘

R390 Improvements and testing practical expressions for photon strength functions of E1 
gamma-transitions 
Plujko V. 1, Gorbachenko O. 1, Kadenko I. 1, Solodovnyk K. 1, Zaitseva S. 2 
ϭ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�dĂƌĂƐ�^ŚĞǀĐŚĞŶŬŽ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ �<Ǉŝǀ͕ �hŬƌĂŝŶĞ͖�Ϯ�^�W�^ǇƐƚĞŵ��ŶĂůǇƐƚ�^�W�
Support Unit, PrJSC Farlep Invest, Kyiv, Ukraine

WŚŽƚŽŶ�;ƌĂĚŝĂƟǀĞ͕�ŐĂŵŵĂͲƌĂǇͿ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�;W^&Ϳ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶƐƟƚƵĞŶƚƐ�ŽĨ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ŵŽĚĞů�ĐĂůĐƵůĂ-
ƟŽŶƐ�ŽĨ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ɶͲƌĂǇ�ƉƌŽĚƵĐƟŽŶ�ƐƉĞĐƚƌĂ͕�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞ�ƉŽƉƵůĂƟŽŶƐ͕�ĂŶĚ�ĐŽŵƉĞƟƟŽŶ�ďĞƚǁĞĞŶ�ŐĂŵŵĂͲƌĂǇ�ĂŶĚ�
ƉĂƌƟĐůĞ�ĞŵŝƐƐŝŽŶ͘�dŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�ŝŶ�ƚŚĞƐĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĞůĞĐƚƌŝĐ�ĚŝƉŽůĞ�;�ϭͿ͕�ŵĂŐŶĞƟĐ�ĚŝƉŽůĞ�
ĂŶĚ�ĞůĞĐƚƌŝĐ�ƋƵĂĚƌƵƉŽůĞ�ŵƵůƟƉŽůĂƌŝƟĞƐ͘�
dŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ĚŝƐĐƵƐƐĞƐ�ƚŚĞ�ƐĞŵŝƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĂƉƉƌŽĂĐŚĞƐ�ĨŽƌ�ĚĞƐĐƌŝƉƟŽŶƐ�ŽĨ�ƚŚĞ�W^&�ĨŽƌ�ƚŚĞ��ϭ�ƚƌĂŶƐŝƟŽŶƐ�ŝŶ�
ŚŽƚ�ŶƵĐůĞŝ͘�dŚĞ�W^&�ŵŽĚĞůƐ�΀ϭ͕Ϯ΁�ďĂƐĞĚ�ŽŶ�ĞǆĐŝƚĂƟŽŶ�ŽĨ�ƚŚĞ�ŝƐŽǀĞĐƚŽƌ�ŐŝĂŶƚ�ĚŝƉŽůĞ�ƌĞƐŽŶĂŶĐĞ�;'�ZͿ�ĂƌĞ�ŽǀĞƌǀŝĞǁĞĚ͘�EĞǁ�ĐůŽƐĞĚͲ
ĨŽƌŵ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ��ϭ�W^&�ŝƐ�ĚĞǀĞůŽƉĞĚ�ǁŝƚŚ�ĂůůŽǁĂŶĐĞ�ĨŽƌ�ƌĞƐƉŽŶƐĞ�ŽĨ�ƚŚĞ�ƚǁŽ�ŶƵĐůĞĂƌ�ƐƚĂƚĞƐ�Ͳ�ůŽǁͲĞŶĞƌŐǇ�ƐƚĂƚĞ�;>^�Ϳ�ĂŶĚ�
'�Z͘�/Ŷ�ƐƉŚĞƌŝĐĂů�ŶƵĐůĞŝ�ƚŚĞ�>^���ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ƚŚĞ�ƉŝŐŵǇ�ĚŝƉŽůĞ�ƌĞƐŽŶĂŶĐĞ͘��ŶĂůǇƟĐĂů�ĞǆƉƌĞƐƐŝŽŶ�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞƐƉŽŶƐĞ�
ĨƵŶĐƟŽŶƐ�ŽŶ��ϭ�ĮĞůĚ�ŝƐ�ďĂƐĞĚ�ŽŶ�Ă�ŵŽĚĞů�ŽĨ�ƚǁŽ�ĐŽƵƉůĞĚ�ĚĂŵƉĞĚͲŽƐĐŝůůĂƚŽƌƐ͘�dŚĞ�ĞŶĞƌŐǇ�ďĞŚĂǀŝŽƵƌ�ŽĨ�ƚŚŝƐ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶ�ŝƐ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĂƚ�ĨŽƌ�ŵŝĐƌŽƐĐŽƉŝĐ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶƐ͘
�ůů�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�W^&�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ĮǆĞĚ�ďǇ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�ŐĂŵŵĂͲĚĞĐĂǇ�ĂŶĚ�ƉŚŽƚŽĂďƐŽƌƉƟŽŶ�
ĂŶĚ�ƚŚĞŝƌ�ƐǇƐƚĞŵĂƟĐƐ�ĂƌĞ�ŐŝǀĞŶ͘�

dŚŝƐ�ǁŽƌŬ�ŝƐ�ƐƵƉƉŽƌƚĞĚ�ŝŶ�ƉĂƌƚ�ďǇ�ƚŚĞ�/���;sŝĞŶŶĂͿ�ƵŶĚĞƌ�/����ZĞƐĞĂƌĐŚ��ŽŶƚƌĂĐƚ�EŽ͘ϮϬϰϱϮͬZϬ�ǁŝƚŚŝŶ��ZW�EŽ͘&ϰϭϬϯϮ͘
�΀ϭ΁�Z͘��ĂƉŽƚĞ͕�D͘�,ĞƌŵĂŶ͕�W͘ �KďůŽǌŝŶƐŬǇ�Ğƚ�Ăů͕͘�Nucl. Data Sheets 110, 3107 (2009);
ŚƩƉ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘ŽƌŐͬZ/W>Ͳϯ͖ͬ͘�΀Ϯ΁�s͘ �͘�WůƵũŬŽ͕�K͘D͘�'ŽƌďĂĐŚĞŶŬŽ͕��͘W͘ �ZŽǀĞŶƐŬǇŬŚ�Ğƚ�Ăů͕͘�EƵĐů͘��ĂƚĂ�^ŚĞĞƚƐ�ϭϭϴ͕�Ϯϯϳ�;ϮϬϭϰͿ͘
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Abstracts

S391 Determination of the effects of nuclear level density parameters on photofission cross 
sections of 235U up to 20 MeV 
Aydin A. 1, Pekdogan H. 1, Sarpun IH. 2 
ϭ�<ŦƌŦŬŬĂůĞ�hŶŝǀĞƌƐŝƚǇ͕ �&ĂĐƵůƚǇ�ŽĨ��ƌƚƐ�ĂŶĚ�^ĐŝĞŶĐĞ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�ϭ�<ŦƌŦŬŬĂůĞ͕�dƵƌŬĞǇ͖�Ϯ��ĨǇŽŶ�<ŽĐĂƚĞƉĞ�
hŶŝǀĞƌƐŝƚǇ͕ �WŚǇƐŝĐƐ��ĞƉƚ͕͘��ĨǇŽŶŬĂƌĂŚŝƐĂƌ͕ �dƵƌŬĞǇ

dŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ŵŽĚĞůƐ�ĂŶĚ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ƚǁŽ�ŽĨ�ŝŵƉŽƌƚĂŶƚ�ƋƵĂŶƟƟĞƐ�ĨŽƌ�ĚĞƐĐƌŝďŝŶŐ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŶƵĐůĞŝ͘�
�ƐƉĞĐŝĂůůǇ͕ �ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌ�ŚĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ĂƐ�ŝŶƉƵƚ�ŝŶ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ƚŚĞ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�Ϯϯϱh;ɶ͕ĨͿ�ƌĞĂĐƟŽŶ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ŵŽĚĞůƐ�ƵƐŝŶŐ�ƚŚĞ�d�>z^�ϭ͘ϲ�ĐŽĚĞ�ƵƉ�ƚŽ�ϮϬ�DĞs�
ƉŚŽƚŽŶ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ͘�&ŝƌƐƚ͕�ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ŵŽĚĞů�ƚŚĂƚ�ǁĂƐ�ƚŚĞ�ĐůŽƐĞƐƚ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�^ĞĐ-
ŽŶĚůǇ͕ �ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ĚŝīĞƌĞŶƚ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƚŚŝƐ�ŵŽĚĞů�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨƌŽŵ�
ƚŚĞ��y&KZ�ĚĂƚĂďĂƐĞ͘�dŚƵƐ�ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĞ�ďĞƐƚ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌ�Įƚ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�
    

S392 Axial asymmetry breaking in excited heavy nuclei as essential feature for the prediction 
of level densities 
Grosse E. 1, Junghans AR. 2, Massarczyk R.,  
�ϭ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�ĂŶĚ�WĂƌƟĐůĞ�WŚǇƐŝĐƐ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ��ƌĞƐĚĞŶ͖�'ĞƌŵĂŶǇ�Ϯ��/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�
WŚǇƐŝĐƐ͕�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ�͖�'ĞƌŵĂŶǇ�ϯ�/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ�
�ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ �ŶŽǁ�Ăƚ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EĞǁ�DĞǆŝĐŽ͕�h^����������������

/Ŷ�ĐŽŵƉĂƌŝƐŽŶƐ�ƚŽ�ǀĂƌŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�Ă�ĐŽŶƐŝĚĞƌĂďůĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƉƌĞĚŝĐƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞƐŽŶĂŶĐĞ�ƐƉĂĐ-
ŝŶŐƐ�ďǇ�Ă�ŵŽĚŝĮĞĚ�ďĂĐŬͲƐŚŝŌĞĚ�&ĞƌŵŝͲŐĂƐ�ŵŽĚĞů�;�^&DͿ�ǁĂƐ�ĨŽƵŶĚ͘�
dŚĞ�ŵŽĚŝĮĐĂƟŽŶƐ�ƉƌŽƉŽƐĞĚ�ďǇ�ƵƐ�ĐůŽƐĞůǇ�ĨŽůůŽǁ�ƚŚĞ�ďĂƐŝĐ�ƉƌŝŶĐŝƉůĞƐ�ĨŽƌ�Ă�ŐĂƐ�ŽĨ�ǁĞĂŬůǇ�ďŽƵŶĚ�
&ĞƌŵŝŽŶƐ�ĂƐ�ŐŝǀĞŶ�ŝŶ�ƚĞǆƚ�ďŽŽŬƐ�ŽĨ�ƐƚĂƟƐƟĐĂů�ƉŚǇƐŝĐƐ͗�
;ϭͿ�WŚĂƐĞ�ƚƌĂŶƐŝƟŽŶ�Ăƚ�Ă�ƚĞŵƉĞƌĂƚƵƌĞ�ĚĞĮŶĞĚ�ďǇ�ƚŚĞŽƌǇ͕
;ϮͿ�ƉĂŝƌŝŶŐ�ĐŽŶĚĞŶƐĂƟŽŶ�ƋƵĂƐŝͲŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ŶƵĐůĞŽŶ�ŶƵŵďĞƌ��͕�ĂŶĚ�
;ϯͿ�ƉƌŽƉŽƌƟŽŶĂůŝƚǇ�ŽĨ�ĞŶƚƌŽƉǇ�ƚŽ�ƚĞŵƉĞƌĂƚƵƌĞ��;ĂŶĚ�ƚŚƵƐ�ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ƉĂƌĂŵĞƚĞƌͿ�ĮǆĞĚ�ďǇ�ƚŚĞ�&Ğƌŵŝ�ĞŶĞƌŐǇ͘
&Žƌ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ƚŽ�ĮŶŝƚĞ�ŶƵĐůĞŝ�ǁĞ�ĂĚĚ͗�
;ϰͿ�ƚŚĞ�ďĂĐŬͲƐŚŝŌ�ĞŶĞƌŐǇ�ŝƐ�ĚĞĮŶĞĚ�ďǇ�ůŝƋƵŝĚ�ĚƌŽƉ�ŵŽĚĞů�ƐŚĞůů�ĐŽƌƌĞĐƟŽŶ�ĂŶĚ�
;ϱͿ�ƚŚĞ�ƉƌŽũĞĐƟŽŶ�ŽŶƚŽ�ĮǆĞĚ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ĂůůŽǁŝŶŐ�ĨŽƌ�Ă�ďƌŽŬĞŶ�ĂǆŝĂů��ƐǇŵŵĞƚƌǇ�ĂŶĚ�ƚŚƵƐ�ƚŚĞ�ĐŽůůĞĐƟǀĞ�ĞŶŚĂŶĐĞŵĞŶƚ�
is considerably enlarged. 
EĞĂƌůǇ�ŶŽ�ƉĂƌĂŵĞƚĞƌ�ĮƫŶŐ�ŝƐ�ŶĞĞĚĞĚ�ƚŽ�ĂƌƌŝǀĞ�Ăƚ�Ă�ŐŽŽĚ�ƌĞƉƌŽĚƵĐƟŽŶ�ŽĨ��ůĞǀĞů�ĚĞŶƐŝƚǇ�ŝŶĨŽƌŵĂƟŽŶ�ŽďƚĂŝŶĞĚ�ďǇ�ǀĂƌŝŽƵƐ�ŵĞƚŚ-
ods for a number of nuclei 
ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƐƐ�ŶƵŵďĞƌ���ĂŶĚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ��ǆ͘��dŽ�ƚŚĂƚ�ĞŶĚ�ƚŚĞ�ŵŽĚŝĮĞĚ��^&D�ŝƐ�ĐŽŵƉůĞŵĞŶƚĞĚ�ďǇ�Ă�
ĐŽŶƐƚĂŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂƉƉƌŽǆŝŵĂƟŽŶ�ďĞůŽǁ�ƚŚĞ�ƉŚĂƐĞ�ƚƌĂŶƐŝƟŽŶ�ƉŽŝŶƚ͘�dŚĞ�ĂǆŝĂů�ƐǇŵŵĞƚƌǇ�ďƌĞĂŬŝŶŐ�;ϱͿ͕�ǁŚŝĐŚ�ŝƐ�ĂŶ�ĞǀŝĚĞŶƚůǇ�
ĞƐƐĞŶƟĂů�ĨĞĂƚƵƌĞ͕�ǁŝůů�ĂůƐŽ�ďĞ�ƌĞŐĂƌĚĞĚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ŽƚŚĞƌ�ŽďƐĞƌǀĂďůĞƐ�ĨŽƌ�ŚĞĂǀǇ�ŶƵĐůĞŝ͘
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S393 Photon strength functions of 78Se from the two-step gamma cascades measurement 
sĂůĞŶƚĂ�^͘�ϭ͕��ĞĐǀĂƌ�&͘ �ϭ͕�<ƌƟĐŬĂ�D͘�ϭ͕�dŽŵĂŶĚů�/͘�Ϯ 
ϭ�&ĂĐƵůƚǇ�ŽĨ�DĂƚŚĞŵĂƟĐƐ�ĂŶĚ�WŚǇƐŝĐƐ͕��ŚĂƌůĞƐ�hŶŝǀĞƌƐŝƚǇ͕ �WƌĂŐƵĞ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ͖�Ϯ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�
Czech Academy of Sciences, Rez, Czech Republic  

dǁŽͲƐƚĞƉ�ŐĂŵŵĂ�ĐĂƐĐĂĚĞƐ�;d^�Ϳ�΀ϭ΁�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ƌĂĚŝĂƟǀĞ�ĐĂƉƚƵƌĞ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶƐ�ŝŶ�77^Ğ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�Ăƚ�ϭϱ�Dt�ůŝŐŚƚͲ
ǁĂƚĞƌ�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌ�Ăƚ�\Ğǎ�ŶĞĂƌ�WƌĂŐƵĞ͘��ůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ƐƵŵͲĐŽŝŶĐŝĚĞŶĐĞ�d^��ƚĞĐŚŶŝƋƵĞ�ǁŚŝĐŚ�ƵƐĞƐ�ƚǁŽ�
'Ğ�ĚĞƚĞĐƚŽƌƐ�ĨŽƌ�ĚĞƚĞĐƟŽŶ�ŽĨ�ĞŵŝƩĞĚ�ŐĂŵŵĂ�ƌĂǇƐ͕�ƌĞƐƵůƚƐ�ŽŶ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶƐ�;W^&ƐͿ�ĂŶĚ�ůĞǀĞů�ĚĞŶƐŝƚǇ�;>�Ϳ�ŽĨ�78Se 
ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ĐŽŵƉĂƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƉĞĐƚƌĂ�ǁŝƚŚ�ŽƵƚĐŽŵĞƐ�ŽĨ�ƐŝŵƵůĂƟŽŶƐ�ŽďƚĂŝŶĞĚ�ƵŶĚĞƌ�
ĚŝīĞƌĞŶƚ�ĂƐƐƵŵƉƟŽŶƐ�ĂďŽƵƚ�>��ĂŶĚ�W^&Ɛ�ƵƐŝŶŐ�ƚŚĞ��/���Ky�ĂůŐŽƌŝƚŚŵ�΀Ϯ΁�͘�dŚĞ�ŝŵƉŽƌƚĂŶƚ�ĂĚǀĂŶƚĂŐĞ�ŽĨ��/���Ky�ĂůŐŽƌŝƚŚŵ�ŝƐ�
ƚŚĂƚ�ŝƚ�ĂůůŽǁƐ�ĐŽƌƌĞĐƚ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ŇƵĐƚƵĂƟŽŶƐ�ŽĨ�ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ŝŶĚŝǀŝĚƵĂů�ŐĂŵŵĂ�ƌĂǇ�ƚƌĂŶƐŝƟŽŶƐ�;WŽƌƚĞƌͲdŚŽŵĂƐ�ŇƵĐƚƵĂƟŽŶƐͿ�
ǁŚŝĐŚ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�Ăƚ�ŚŝŐŚĞƌ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ͘��ƵƌŝŶŐ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƌĞƐƵůƚƐ͕�ƚŚĞ�ŵĂŝŶ�ĂƩĞŶƟŽŶ�ǁŝůů�ďĞ�ƉĂŝĚ�ƚŽ�ƉŽƐƐŝďůĞ�
ŵĂŶŝĨĞƐƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƉǇŐŵǇ�ƌĞƐŽŶĂŶĐĞ�Ͳ�ŽďƐĞƌǀĞĚ�ƌĞĐĞŶƚůǇ�ŝŶ�ƚŚŝƐ�ŶƵĐůĞƵƐ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞƐŽŶĂŶĐĞ�ŇƵŽƌĞƐĐĞŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚ�΀ϯ΁�
Ͳ�ŝŶ�;Ŷ͕ŐĂŵŵĂͿ�ƌĞĂĐƟŽŶ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ůŝŵŝƚĂƟŽŶƐ�ŽĨ�ĂƉƉůŝĐĂďŝůŝƚǇ�ŽĨ�ƐƚĂƟƐƟĐĂů�ĂƉƉƌŽĂĐŚ�ĚƵĞ�ƚŽ�ƌĞůĂƟǀĞůǇ�ůŽǁ�>��ŝŶ�ƚŚŝƐ�ŶƵĐůĞƵƐ�
will be thoroughly discussed. 
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͖�΀ϯ΁�'͘�^ĐŚƌĂŵŵ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϴϱ͕�Ϭϭϰϯϭϭ�;ϮϬϭϮͿ

I394 E1 and M1 strength functions at low energy 
Schwengner R. 1, Massarczyk R. 1,2 
ϭ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ ��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ͖�Ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�
NM, USA

tĞ�ƉƌĞƐĞŶƚ�ƉŚŽƚŽŶͲƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐ�ƵƐŝŶŐ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�Ăƚ�ƚŚĞ�Ő�>���ĨĂĐŝůŝƚǇ�ŽĨ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶ-
ĚŽƌĨ�;,��ZͿ�ĂŶĚ�ƵƐŝŶŐ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ͕�ƉŽůĂƌŝǌĞĚ�ŐĂŵŵĂ�ďĞĂŵƐ�Ăƚ�ƚŚĞ�,/Ő^�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�
>ĂďŽƌĂƚŽƌǇ�;dhE>Ϳ�ŝŶ��ƵƌŚĂŵ͘�dŽ�ĚĞĚƵĐĞ�ƚŚĞ�ƉŚŽƚŽĂďƐŽƌƉƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�Ăƚ�ŚŝŐŚ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ĂŶĚ�ŚŝŐŚ�ůĞǀĞů�ĚĞŶƐŝƚǇ͕ �
ƵŶƌĞƐŽůǀĞĚ�ƐƚƌĞŶŐƚŚ�ŝŶ�ƚŚĞ�ƋƵĂƐŝĐŽŶƟŶƵƵŵ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚĂƚĞƐ�ŚĂƐ�ďĞĞŶ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�/Ŷ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƐƉĞĐƚƌĂ�ŵĞĂƐ-
ƵƌĞĚ�ďǇ�ƵƐŝŶŐ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�Ăƚ�Ő�>��͕�ǁĞ�ƉĞƌĨŽƌŵ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƐƚĂƟƐƟĐĂů�ŐĂŵŵĂͲƌĂǇ�ĐĂƐĐĂĚĞƐ�ƵƐŝŶŐ�ƚŚĞ�ĐŽĚĞ�Ő��y�ƚŽ�ĞƐ-
ƟŵĂƚĞ�ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ŝŶĞůĂƐƟĐ�ƚƌĂŶƐŝƟŽŶƐ�ƚŽ�ůŽǁͲůǇŝŶŐ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�΀ϭ΁͘�^ŝŵƵůĂƚĞĚ�ĂǀĞƌĂŐĞ�ďƌĂŶĐŚŝŶŐ�ƌĂƟŽƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�
ŵŽĚĞůͲŝŶĚĞƉĞŶĚĞŶƚ�ďƌĂŶĐŚŝŶŐ�ƌĂƟŽƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƐƉĞĐƚƌĂ�ŵĞĂƐƵƌĞĚ�ďǇ�ƵƐŝŶŐ�ŵŽŶŽĞŶĞƌŐĞƟĐ�ŐĂŵŵĂ�ďĞĂŵƐ�Ăƚ�,/Ő^�΀ϭ͕Ϯ΁͘
�ϭ�ƐƚƌĞŶŐƚŚ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ƉǇŐŵǇ�ĚŝƉŽůĞ�ƌĞƐŽŶĂŶĐĞ�;W�ZͿ�ŝƐ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ŶƵĐůĞŝ�ĂƌŽƵŶĚ�ŵĂƐƐ�ϴϬ�΀ϯ΁�ĂŶĚ�ŝŶ�ǆĞŶŽŶ�
ŝƐŽƚŽƉĞƐ�΀ϰ΁͘�Dϭ�ƐƚƌĞŶŐƚŚ�ŝŶ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ƐƉŝŶͲŇŝƉ�ƌĞƐŽŶĂŶĐĞ�ŝƐ�ĂůƐŽ�ĐŽŶƐŝĚĞƌĞĚ�ĨŽƌ�ǆĞŶŽŶ�ŝƐŽƚŽƉĞƐ�΀Ϯ΁͘�dŚĞ�ĚŝƉŽůĞ�ƐƚƌĞŶŐƚŚ�
ĨƵŶĐƟŽŶ�ŽĨ�ϳϰ'Ğ�΀ϱ΁�ŝƐ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ŽŶĞ�ĚĞĚƵĐĞĚ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�KƐůŽ�΀ϲ΁͘�dŚĞ�ůŽǁͲĞŶĞƌŐǇ�ƵƉďĞŶĚ�ƐĞĞŶ�ŝŶ�ƚŚĞ�KƐůŽ�
ĚĂƚĂ�ŝƐ�ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�Dϭ�ƐƚƌĞŶŐƚŚ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ZĞĨ͘ �΀ϳ΁͘
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Abstracts

R395 Photoneutron reaction cross sections from various experiments - analysis and 
evaluation using physical criteria of data reliability
sĂƌůĂŵŽǀ�ss͘ �ϭ͕�/ƐŚŬŚĂŶŽǀ��^͘�ϭ͕Ϯ͕�KƌůŝŶ�sE͘�ϭ͕�WĞƐŬŽǀ�EE͘�ϭ͕�^ƚĞƉĂŶŽǀ�D�͘�Ϯ 
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WŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ŵĂŶǇ�ĮĞůĚƐ�ŽĨ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ĚĂƚĂ�ĮůĞƐ�;�y&KZ͕�Z/W>͕��E�&͕ �
ĞƚĐ͘Ϳ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�/����ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ŝŶ�ǀĂƌŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚƐ�ƉƌŝŵĂƌŝůǇ�ƵƐŝŶŐ�ƋƵĂƐŝŵŽŶŽĞŶĞƌŐĞƟĐ�ĂŶŶŝŚŝůĂƟŽŶ�ƉŚŽƚŽŶƐ�΀ϭ΁�
ĂŶĚ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�΀Ϯ΁͘�dŚĞƌĞ�ĂƌĞ�ǁĞůůʹŬŶŽǁŶ�ƐǇƐƚĞŵĂƟĐ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞƐƵůƚƐ͕�ĮƌƐƚ�ŽĨ�Ăůů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƉĂƌƟĂů�
ƌĞĂĐƟŽŶƐ�;Ő͕�ϭŶͿ͕�;Ő͕�ϮŶͿ͕�;Ő͕�ϯŶͿ�н�͘͘͘͘�dŚĂƚ�ǁĂƐ�Ă�ƌĞĂƐŽŶ�ĨŽƌ�ŐĞŶĞƌĂƟŶŐ�ƚŚĞ�/����WŚŽƚŽŶƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌǇ�΀ϯ΁͘�&Žƌ�ĂŶĂůǇƐŝƐ�ŽĨ�
ĚĂƚĂ�ƌĞůŝĂďŝůŝƚǇ�ƚŚĞ�ŽďũĞĐƟǀĞ�ƉŚǇƐŝĐĂů�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�ƉƌŽƉŽƐĞĚ�ʹ�ƌĂƟŽƐ�&ŝ;Ő͕�ŝŶͿ�с�ƐŝŐŵĂ;Ő͕�ŝŶͿͬƐŝŐŵĂ;Ő͕�^ŶͿ͕�ǁŚĞƌĞ�;Ő͕�^ŶͿ�с�;Ő͕�ϭŶͿ�н�
Ϯ;Ő͕�ϮŶͿ�н�ϯ;Ő͕�ϯŶͿ�н�͘ ͘͘�ŝƐ�ƉŚŽƚŽŶĞƵƚƌŽŶ�ǇŝĞůĚ�ƌĞĂĐƟŽŶ͘�&ŽůůŽǁ�ĚĞĮŶŝƟŽŶƐ�&ŝ�ĐŽƵůĚ�ŶŽƚ�ŚĂǀĞ�ǀĂůƵĞƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ϭ͘ϬϬ͕�Ϭ͘ϱϬ͕�Ϭ͘ϯϯ͕�͘ ͕͘͘�
ĐŽƌƌĞƐƉŽŶĚŝŶŐůǇ�ĨŽƌ�ŝ�с�ϭ͕�Ϯ͕�ϯ͕�͙͘͘�,ŝŐŚĞƌ�ǀĂůƵĞƐ�ŵĞĂŶ�ĚĞĮŶŝƚĞ�ŝŶĐŽƌƌĞĐƚŶĞƐƐ�ŽĨ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ƐŽƌƟŶŐ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ŶŽŶʹ
ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ĚĂƚĂ͘�^ǇƐƚĞŵĂƟĐ�ĂŶĂůǇƐŝƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�;ĨŽƌ�ĞǆĂŵƉůĞ͕�΀ϰ͕�ϱ΁Ϳ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ĨŽƌ�ŵĂŶǇ�ŶƵĐůĞŝ�ƉĂƌƟĂů�ƉŚŽƚŽŶĞƵ-
ƚƌŽŶ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƐ�Ă�ƌƵůĞ�ĂƌĞ�ŶŽƚ�ƌĞůŝĂďůĞ�ďĞĐĂƵƐĞ�ŽĨ�ůĂƌŐĞ�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ƚŚĞ�ŵĞƚŚŽĚ�ĨŽƌ�ĚĞƚĞƌŵŝŶĂƟŽŶ�
ŽĨ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂůůǇʹƚŚĞŽƌĞƟĐĂů�ŵĞƚŚŽĚ�ǁĂƐ�ƉƌŽƉŽƐĞĚ�΀ϰ͕�ϱ΁�ĨŽƌ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�
ƐĂƟƐĮĞĚ�ƉŚǇƐŝĐĂů�ĚĂƚĂ�ƌĞůŝĂďŝůŝƚǇ�ĐƌŝƚĞƌŝĂ͘�/ƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƵƐŝŶŐ�ŽŶůǇ�;Ő͕�^ŶͿ�ƌĞĂĐƟŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŝŶ�ĐŽŵďŝŶĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�
ƌĞƐƵůƚƐ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ǁĞůůʹƚĞƐƚĞĚ�ĐŽŵďŝŶĞĚ�ŵŽĚĞů�΀ϲ΁�ŽĨ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ͗�ƐŝŐŵĂͲĞǀĂů;Ő͕�ŝŶͿ�с�&ƚŚĞŽƌͲ
ŝ;Ő͕�ŝŶͿ�ǆ�௹ͲĞǆƉ;Ő͕�^ŶͿ͘��ǀĂůƵĂƚĞĚ�ƉĂƌƟĂů�ĂŶĚ�ƚŽƚĂů�ƌĞĂĐƟŽŶƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶƵĐůĞŝ�ϲϯ͕ϲϱ�Ƶ͕�ϴϬ^Ğ͕�ϵϬʹϵϰ�ƌ͕ �ϭϭϱ/Ŷ͕�ϭϭϮʹϭϮϰ^Ŷ͕�
ϭϯϯ�Ɛ͕�ϭϯϴ�Ă͕�ϭϱϵdď͕�ϭϲϱ,Ž͕�ϭϴϭdĂ͕�ϭϴϲʹϭϵϮKƐ͕�ϭϴϭt͕�ϭϵϳ�Ƶ͕�ϮϬϳ͕ϮϬϴWď͕�ϮϬϵ�ŝ�ƐĂƟƐĨǇ�ƉƌŽƉŽƐĞĚ�ĐƌŝƚĞƌŝĂ�ĂŶĚ�ŝŶ�ŵĂŶǇ�ĐĂƐĞƐ�
ĚŝīĞƌ�ŶŽƟĐĞĂďůǇ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ĚĂƚĂ�ĞǀĂůƵĂƚĞĚ�ďĞĨŽƌĞ�΀ϯ΁͘�dŚĞƌĞĨŽƌĞ�ŝƚ�ďĞĐĂŵĞ�ĞǀŝĚĞŶƚ�ƚŚĂƚ�/����>ŝďƌĂƌǇ�ŶĞĞĚƐ�ƚŽ�
ďĞ�ƌĞǀŝƐĞĚ�ĂŶĚ�ƵƉĚĂƚĞĚ͘��ŽƌƌĞƐƉŽŶĚĞŶƚ�ƌĞƐĞĂƌĐŚĞƐ�ĂƌĞ�ƉĂƌƟĂůůǇ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�ZƵƐƐŝĂ�Z&�Z�ƉƌŽũĞĐƚ�ϭϯʹϬϮʹϬϬϭϮϰ�ĂŶĚ�ǁŝůů�
ďĞ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�ƵƉĐŽŵŝŶŐ�/�����ZW�&ϰϭϬϯϮ͘�ϭ͘�^͘�^͘��ŝĞƚƌŝĐŚ�Ğƚ�Ăů͕͘��ƚŽŵ͘��ĂƚĂ�ĂŶĚ�EƵĐů͘��ĂƚĂ�dĂďůĞƐ͕�ϯϴ͕�ϭϵϵ�;ϭϵϴϴͿ͘�Ϯ͘�
�͘�s͘ �sĂƌůĂŵŽǀ�Ğƚ�Ăů͕͘�/E��;E�^Ϳʹϯϵϰ͕�/���͕��ƵƐƚƌŝĂ͕�sŝĞŶŶĂ͕�ϭϵϵϵ͘�ϯ͘�/�����ZW�d���K�ʹϭϭϳϴ͕�ϮϬϬϬ͘�ϰ͘��͘�^͘�/ƐŚŬŚĂŶŽǀ�Ğƚ�Ăů͕͘�
�W:�tĞď�ŽĨ��ŽŶĨĞƌĞŶĐĞƐ͕�ϯϴ͕�ϭϮϬϬϯ�;ϮϬϭϮͿ͘�ϱ͘�s͘ �s͘ �sĂƌůĂŵŽǀ�Ğƚ�Ăů͕͘��Ƶƌ͘ �WŚǇƐ͘�:͕͘���ϱϬ͕�ϭϭϰ�;ϮϬϭϰͿ͘�ϲ͘��͘ S. Ishkhanov et al., Phys. 
Atom. Nucl., 71, 493 (2008).

R396 Gamma strength functions measurements at the Oslo Cyclotron 
^ŝĞŵ�^͘�ϭ͕��ĞƌŶƐƚĞŝŶ�>͘�Ϯ͕��ůĞƵĞů��͘�Ϯ͕�'ƂƌŐĞŶ��͘�ϭ͕�'ƵƩŽƌŵƐĞŶ�D͘�ϭ͕�>ĂƌƐĞŶ���͘�ϭ͕�ZĞŶƐƚƌƂŵ�d͘ �ϭ͕�ZŽƐĞ�^:͘�ϭ͕�
dǀĞƚĞŶ�'D͘�ϭ͕�sŽŝŶŽǀ��͘�ϯ͕�tŝĞĚĞŬŝŶŐ�D͘�ϰ͕�tŝůƐŽŶ�:͘�ϱ 
ϭ��ĞƉƚ͘�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƐůŽ͕�KƐůŽ͕�EŽƌǁĂǇ͖�Ϯ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕�
��͕�h^�͖�ϯ��ĞƉƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ƐƚƌŽŶŽŵǇ͕ �KŚŝŽ�hŶŝǀĞƌƐŝƚǇ͕ ��ƚŚĞŶƐ͕�K,͕�h^�͖�ϰ�ŝdŚĞŵďĂ�>��^͕�^ŽŵĞƌƐĞƚ�tĞƐƚ͕�
^ŽƵƚŚ��ĨƌŝĐĂ͖�ϱ�/ŶƐƟƚƵƚ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĞĂŝƌĞ�Ě͛KƌƐĂǇ͕ �KƌƐĂǇ��ĞĚĞǆ͕�&ƌĂŶĐĞ

dŚĞ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ŐƌŽƵƉ�ŝŶ�KƐůŽ�ŚĂƐ�ĚĞǀĞůŽƉĞĚ�Ă�ƵŶŝƋƵĞ�ƚĞĐŚŶŝƋƵĞ�ƚŽ�ĞǆƚƌĂĐƚ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ƚŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂŶĚ�ɶͲƐƚƌĞŶŐƚŚ�
ĨƵŶĐƟŽŶ�ĨƌŽŵ�ƉƌŝŵĂƌǇ�ɶͲƌĂǇ�ƐƉĞĐƚƌĂ�΀ϭ΁͘�dŚĞƐĞ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͕�ƵƐĞĚ�ŝŶ�
ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ŝŶ�ĂƐƚƌŽƉŚǇƐŝĐƐ͕�ŝŶ�ůĂƌŐĞ�ŶĞƚǁŽƌŬ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ĨŽƌŵĂƟŽŶ�ŽĨ�ŚĞĂǀǇ�ĞůĞŵĞŶƚƐ͘��Ŷ�ƵŶĞǆƉĞĐƚĞĚ�
ůŽǁ�ĞŶĞƌŐǇ�ĞŶŚĂŶĐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ɶͲƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ĨŽƌ�ƐĞǀĞƌĂů�ŶƵĐůĞŝ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�KƐůŽ��ǇĐůŽƚƌŽŶ�΀ϮͲϰ΁͘�
ZĞĐĞŶƚůǇ͕ �ƚŚĞ�ĞŶŚĂŶĐĞŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ƉƌŽǀĞŶ�ƚŽ�ďĞ�ŽĨ�ĚŝƉŽůĞ�ŶĂƚƵƌĞ�ĨŽƌ�ϱϲ&Ğ�΀ϱ΁͘�/Ŷ�ϮϬϭϯ�ĂƉƉĞĂƌĞĚ�ƚŚĞ�ĮƌƐƚ�ƚǁŽ�ƚŚĞŽƌǇ�ƉĂƉĞƌƐ�
ŽŶ�ƚŚŝƐ�ĞŶŚĂŶĐĞŵĞŶƚ͕�ŽŶĞ�ĞǆƉůĂŝŶŝŶŐ�ŝƚ�ĂƐ�ĞůĞĐƚƌŝĐ�;�ϭͿ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ŵĂŐŶĞƟĐ�;DϭͿ�ĐŚĂƌĂĐƚĞƌ�ŽĨ�ƚŚĞ�ůŽǁ�ĞŶĞƌŐǇ�ŐĂŵŵĂͲƌĂǇƐ͕�
ďƵƚ�ǁĞ�ŚĂǀĞ�ƐƟůů�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ĐŚĂƌĂĐƚĞƌ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ͘�/Ĩ�ŝƚ�ŝƐ�ĂůƐŽ�ƉƌĞƐĞŶƚ�ŝŶ�ǀĞƌǇ�ŶĞƵƚƌŽŶ�ƌŝĐŚ�ŶƵĐůĞŝ͘�ƚŚĞ�
ŝŶĐƌĞĂƐĞĚ�ƉƌŽďĂďŝůŝƚǇ�ƚŽ�ĚĞĐĂǇ�ďǇ�ůŽǁͲĞŶĞƌŐǇ�ŐĂŵŵĂ�ƌĂǇƐ�ĐĂŶ�ŚĂǀĞ�Ă�ŚƵŐĞ�ĞīĞĐƚ�ŽŶ�ƚŚĞ�;Ŷ͕ɶͿ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͘�dŚĞƌĞĨŽƌ�ǁĞ�ĂƌĞ�
ĚĞǀĞůŽƉŝŶŐ�ƚŚĞ�KƐůŽ�ŵĞƚŚŽĚ�ƚŽ�ƐƚƵĚǇ�ĞǆŽƟĐ�ŶĞƵƚƌŽŶ�ƌŝĐŚ�ŶƵĐůĞŝ͘��Ɛ�Ă�ĮƌƐƚ�ƐƚĞƉ�ŝŶ�ƚĞƐƟŶŐ�ƚŚĞ�KƐůŽ�ŵĞƚŚŽĚ�ĨŽƌ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƚ-
ŝĐƐ͕�ǁĞ�ƌĂŶ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ƵƐŝŶŐ�ƐƚĂďůĞ�ϴϲ<ƌ�ďĞĂŵ�ŽŶ�Ă�ĚĞƵƚĞƌĂƚĞĚ�ƚĂƌŐĞƚ�Ăƚ�ŝdŚĞŵďĂ�>��^͘�dŚŝƐ�ŝƐ�Ă�ƉƌĞƉĂƌĂƟŽŶ�ĨŽƌ�ůĂƚĞƌ�Ğǆ-
ƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�ĞǆŽƟĐ�ďĞĂŵƐ�Ăƚ�/^K>��͘�WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚ�ĨƌŽŵ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ŽƚŚĞƌ�ƌĞĐĞŶƚ�
ƌĞƐƵůƚƐ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�KƐůŽ͘
/�ǁŝůů�ĂůƐŽ�ŐŝǀĞ�ĂŶ�ƵƉĚĂƚĞ�ŽŶ�K^��Z�;KƐůŽ�^ĐŝŶƟůůĂƚŽƌ��ƌƌĂǇͿ͕�Ă�ŶĞǁ�ŐĂŵŵĂͲĚĞƚĞĐƚŽƌ�ĂƌƌĂǇ�ǁĞ�ĂƌĞ�ďƵŝůĚŝŶŐ�ŝŶ�KƐůŽ͕�ǁŚŝĐŚ�ǁŝůů�
ĐŽŶƐŝƐƚ�ŽĨ�ϯϬ�ůĂƌŐĞ�ǀŽůƵŵĞ�>Ă�ƌϯ�ĚĞƚĞĐƚŽƌƐ͘�K^��Z�ǁŝůů�ŽƉĞŶ�ƵƉ�ƉŽƐƐŝďŝůŝƟĞƐ�ŶŽƚ�ũƵƐƚ�ĨŽƌ�ďĞƩĞƌ͕ �ďƵƚ�ĂůƐŽ�ĨŽƌ�ŶĞǁ�ƚǇƉĞƐ�ŽĨ�ĞǆƉĞƌŝ-
ments in Oslo.

΀ϭ΁��͘�^ĐŚŝůůĞƌ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ�WŚǇƐ͘�ZĞƐ͘���ϰϰϳ͕�ϰϵϰ�;ϮϬϬϬͿ͖͘�΀Ϯ΁��͘�sŽŝŶŽǀ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ�ϵϯ͕�ϭϰϮϱϬϰ�;ϮϬϬϰͿ͖͘�΀ϯ΁�D͘�
'ƵƩŽƌŵƐĞŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘ZĞǀ͘ ���ϳϭ͕�ϬϰϰϯϬϳ�;ϮϬϬϱͿ͖͘�΀ϰ΁��͘s͘ �<ŚĞƐǁĂ�Ğƚ�Ăů͕͘�WŚǇƐ͘�>ĞƩ͘���ϳϰϰ͕�Ϯϲϴ�;ϮϬϭϱͿ͖͘�΀ϱ΁��͘��͘�>ĂƌƐĞŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�
ϭϭϭ͕�ϮϰϮϱϬϰ�;ϮϬϭϯͿ͘
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R397 Statistical gamma-ray decay studies at iThemba LABS  
Wiedeking M.  
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�ŝdŚĞŵďĂ�>��^͕�&ĂƵƌĞ͕�^ŽƵƚŚ��ĨƌŝĐĂ��

�Ŷ�ŝŶĐƌĞĚŝďůĞ�ǁĞĂůƚŚ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ŝŶǀĞƐƟŐĂƟŽŶƐ�ŽĨ�ƚŚĞ�ůŽǁͲĞŶĞƌŐǇ�ƚĂŝů�ŽĨ�ƚŚĞ�'ŝĂŶƚ��ůĞĐƚƌŝĐ��ŝƉŽůĞ�ZĞƐŽ-
ŶĂŶĐĞ͘�dŚĞ�ZĂĚŝĂƟǀĞ�^ƚƌĞŶŐƚŚ�&ƵŶĐƟŽŶ�;Z^&Ϳ͕�ǁŚŝĐŚ�ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ŶƵĐůĞĂƌ�ŵĂƩĞƌ�ƚŽ�ĂďƐŽƌď�ĂŶĚ�Ğŵŝƚ�ƉŚŽƚŽŶƐ͕�ŝƐ�ŽŶĞ�
ŽĨ�ƚŚĞ�ƋƵĂŶƟƟĞƐ�ƚŚĂƚ�ŝƐ�ƵƐĞĚ�ƐƵĐĐĞƐƐĨƵůůǇ�ƚŽ�ĞǆƚƌĂĐƚ�ƌĞƐŽŶĂŶĐĞ�ĨĞĂƚƵƌĞƐ�ŝŶ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ƋƵĂƐŝͲĐŽŶƟŶƵƵŵ͘��dŚĞ�Z^&�ŝƐ�ŽŶĞ�ŽĨ�
ƚŚĞ�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ĨŽƌ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂŶĚ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ƌĞůĞǀĂŶƚ�ƚŽ�ĂƐƚƌŽƉŚǇƐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ǁŚŝĐŚ�ĂƌĞ�
ŝŶǀŽŬĞĚ�ƚŽ�ĞǆƉůĂŝŶ�ƚŚĞ�ŽƌŝŐŝŶ�ŽĨ�ĞůĞŵĞŶƚƐ�ŚĞĂǀŝĞƌ�ƚŚĂŶ�ŝƌŽŶ͘�

^ŝŐŶŝĮĐĂŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞīŽƌƚ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ĚĞĐĂǇ�ĨƌŽŵ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ŚŝŐŚͲůĞǀĞů�ĚĞŶƐŝƚǇ�ŝƐ�ĐŽŶĚƵĐƚĞĚ�Ăƚ�ŝdŚĞŵďĂ�
>��^͕�ǁŚĞƌĞ�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�ŐĂŵŵĂͲƌĂǇ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇƐ�ĂƌĞ�ƵƐĞĚ�ŝŶ�ĐŽŶũƵŶĐƟŽŶ�ǁŝƚŚ�ƐŝůŝĐŽŶ�ƉĂƌƟĐůĞͲƚĞůĞƐĐŽƉĞƐ�Žƌ�ƚŚĞ�<ϲϬϬ�
ŵĂŐŶĞƟĐ�ƐƉĞĐƚƌŽŵĞƚĞƌ͘ �
/Ŷ�ƚŚŝƐ�ƚĂůŬ�/�ǁŝůů�ƉƌĞƐĞŶƚ�ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞīŽƌƚƐ�ĂŶĚ�ƉƵƚ�ŽƵƌ�ǁŽƌŬ�ŝŶƚŽ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ƚŚĞ�/�����ŽŽƌĚŝŶĂƚĞĚ�
ZĞƐĞĂƌĐŚ�WƌŽũĞĐƚ�͞hƉĚĂƟŶŐ�ƚŚĞ�WŚŽƚŽŶƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌǇ�ĂŶĚ�'ĞŶĞƌĂƟŶŐ�Ă�ZĞĨĞƌĞŶĐĞ��ĂƚĂďĂƐĞ�ĨŽƌ�WŚŽƚŽŶ�^ƚƌĞŶŐƚŚ�&ƵŶĐ-
ƟŽŶƐ͘͟ ��/Ŷ�ƉĂƌƟĐƵůĂƌ�/�ǁŝůů�ĨŽĐƵƐ�ŽŶ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚǁŽ�ƌĞĐĞŶƚ�ƉƌŽũĞĐƚƐ͗�
ϭͿ�dŚĞ�74'Ğ;ɲ͕ɲ͛ɶͿ�ƌĞĂĐƟŽŶ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�WǇŐŵǇ��ŝƉŽůĞ�ZĞƐŽŶĂŶĐĞ�ĂŶĚ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�;ɶ͕ɶ͛Ϳ�ĚĂƚĂ͕�
ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�ƚŚĞ�ĚŝƉŽůĞ�ƐƚĂƚĞƐ�ĂĚŚĞƌĞ�ƚŽ�ƚŚĞ�ƐĐĞŶĂƌŝŽ�ŽĨ�ƚŚĞ�ƐƉůŝƫŶŐ�ŝŶƚŽ�ƚǁŽ�ƐĞƉĂƌĂƚĞĚ�ƉĂƌƚƐ�΀ϭ΁͘
 2) Data from the ϵϱDŽ;Ě͕ƉͿ�ƌĞĂĐƟŽŶ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞǀĞůŽƉ�Ă�ŶŽǀĞů�ŵĞƚŚŽĚ�ĨŽƌ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƐƉŝŶƐ�ĨŽƌ�ůŽǁͲůǇŝŶŐ�ĚŝƐĐƌĞƚĞ�
ůĞǀĞůƐ�ǁŚŝĐŚ�ƵƟůŝǌĞƐ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŐĂŵŵĂͲƌĂǇ�ĚĞĐĂǇ�ŝŶ�ƚŚĞ�ǀŝĐŝŶŝƚǇ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŽŶ�ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ�΀Ϯ΁͘�

΀ϭ΁��͘�EĞŐŝ�Ğƚ͘�Ăů͕͘�ƐƵďŵŝƩĞĚ�ƚŽ�WŚǇƐ͘�ZĞǀ͘ ��͕�;ϮϬϭϲͿ͖͘�΀Ϯ΁�D͘�tŝĞĚĞŬŝŶŐ�Ğƚ͘�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϵϯ͕�ϬϮϰϯϬϯ�;ϮϬϭϲͿ͘

dŚŝƐ�ǁŽƌŬ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƌĞƐĞĂƌĐŚ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�EĂƟŽŶĂů�ZĞƐĞĂƌĐŚ�&ŽƵŶĚĂƟŽŶ�ŽĨ�^ŽƵƚŚ��ĨƌŝĐĂ�ƵŶĚ�'ƌĂŶĚ�EŽ�ϵϮϳϴϵ͕�ĂŶĚ�ϴϯϴϲϳ͘

I398 Nuclear model developments in FLUKA for present and future applications
&ĞƌƌĂƌŝ��͘�͕�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�&>h<���ŽůůĂďŽƌĂƟŽŶ 
CERN, Geneva, Switzerland

dŚĞ�&>h<��ĐŽĚĞ�ŝƐ�ƵƐĞĚ�Ăůů�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ�ĨŽƌ�ĐŚĂůůĞŶŐŝŶŐ�ĂƉƉůŝĐĂƟŽŶƐ�ƐƉĂŶŶŝŶŐ�Ă�ǀĞƌǇ�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĞŶĞƌŐŝĞƐ͕�ƉƌŽũĞĐƟůĞƐ�ĂŶĚ�
ƚĂƌŐĞƚƐ͘�/Ŷ�ŵĂŶǇ�ĐĂƐĞƐ�ƐƚƵĚŝĞƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ƚŚĞ�ĐŽĚĞ�ĂƌĞ�Ăƚ�ŚĞĂƌƚ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ŶĞǁ�ƉƌŽũĞĐƚƐ�Žƌ�ĞǆƉĞƌŝŵĞŶƚ�ŝŶ�ĚŽŵĂŝŶƐ�
ǁŚĞƌĞ�ůŝƩůĞ�Žƌ�ŶŽ�ĚĂƚĂ�ĂƌĞ�ĂǀĂŝůĂďůĞ͕�ĂĚĚŝŶŐ�ƉĂƌƟĐƵůĂƌ�ĞŵƉŚĂƐŝƐ�ŽŶ�ƉƌĞĚŝĐƟǀĞ�ƉŽǁĞƌ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ďĞĂŵƐ�ŵĂĚĞ�
ƌĞĐĞŶƚůǇ�ĂǀĂŝůĂďůĞ�Ăƚ�ƚŚĞ���ZE�>,��;ϲ͘ϱ�н�ϲ͘ϱ�dĞsͿ�ĂŶĚ�ƚŚĞ�ĞǀĞŶ�ŚŝŐŚĞƌ�ĞŶĞƌŐǇ�ŽŶĞƐ�;ϱϬ�н�ϱϬ�dĞsͿ�ĞŶǀŝƐĂŐĞĚ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ�&���
ƉƌŽũĞĐƚ�ĐƵƌƌĞŶƚůǇ�ƵŶĚĞƌ�ƐƚƵĚǇ�ƌĞƋƵŝƌĞĚ�Ă�ĐĂƌĞĨƵů�ĂŶĂůǇƐŝƐ�ĂŶĚ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŵŽĚĞůƐ�ĞŵďĞĚĚĞĚ�ŝŶƚŽ�&>h<��ŝŶ�
ŽƌĚĞƌ�ƚŽ�ŵĂŬĞ�ƉŚǇƐŝĐƐ�ĚƌŝǀĞŶ�ĞǆƚƌĂƉŽůĂƟŽŶƐ�ŝŶƚŽ�ƵŶĐŚĂƌƚĞĚ�ƚĞƌƌŝƚŽƌǇ͘
At the opposite end of the energy range, the widespread use of FLUKA in hadrontherapy research studies and clinical planning 
ƐǇƐƚĞŵƐ�ĚĞŵĂŶĚƐ�ĞǆƚƌĞŵĞ�ĂĐĐƵƌĂĐǇ͕ �ǁŝƚŚ�ƉƌĞĚŝĐƟŽŶƐ�ŽŶ�ϯ��ĚŽƐĞ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ƉĂƟĞŶƚ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ĂĐĐƵƌĂƚĞ�ǁŝƚŚŝŶ�Ă�ĐŽƵ-
ƉůĞ�ŽĨ�ƉĞƌĐĞŶƚ͕�ĂŶĚ�ƌĞůŝĂďůĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ĨƌĂŐŵĞŶƚ�ĐŽŵƉŽƐŝƟŽŶ�ĂŶĚ�ƐĞĐŽŶĚĂƌǇ�ƌĂĚŝĂƟŽŶƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ďŝŽůŽŐŝĐĂů�ĞīĞĐƟǀĞ-
ŶĞƐƐ�ĂƐƐĞƐƐŵĞŶƚƐ�ĂŶĚ�ŽŶůŝŶĞ�ŵŽŶŝƚŽƌŝŶŐ�ƌĞƐƉĞĐƟǀĞůǇ͘
/Ŷ�ďŽƚŚ�ĐĂƐĞƐ�ůŝƩůĞ�Žƌ�ŶŽ�ĚĂƚĂ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĂŶĚ�ƚŚĞ�ŽŶƵƐ�ŝƐ�ŽŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂĐĐƵƌĂƚĞ�ĂƚŽŵŝĐ�ĂŶĚ�ŶƵĐůĞĂƌ�ŵŽĚĞůƐ�ŝŶ�ŽƌĚĞƌ�
ƚŽ�ĨƵůĮůů�ƚŚĞ�ƚĂƐŬƐ͘
dŚĞ�ƚĂůŬ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ůĂƚĞƐƚ�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�&>h<��ĐŽĚĞ�ŵŽĚĞůƐ�ƐƵŝƚĞ͕�ŝŶĐůƵĚŝŶŐ�ĞǆĂŵƉůĞƐ�ĂŶĚ�ďĞŶĐŚŵĂƌŬŝŶŐ͘
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R399 Update on FLUKA prompt-gamma emission and residual activity calculations Schoofs P., 
on behalf of the FLUKA Collaboration EN, CERN, Geneva, Switzerland
^ĐŚŽŽĨƐ�W͘ �ϭ͕�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�&>h<���ŽůůĂďŽƌĂƟŽŶ
1 EN, CERN, Geneva, Switzerland

dŚĞ�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ�&>h<��ƉƌŽǀŝĚĞƐ�Ă�ĚĞƚĂŝůĞĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƉĂƌƟĐůĞ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ŵĂƩĞƌ͕ �ƌĂĚŝĂƟŽŶ�ƚƌĂŶƐƉŽƌƚ�ĂŶĚ�ƉĂƌƟĐůĞ�
ĚĞĐĂǇ͘�/Ŷ�&>h<�͕�ŶƵĐůĞĂƌ�ƉƌŽƉĞƌƟĞƐ�ƐƵĐŚ�ĂƐ�ŵĂƐƐĞƐ͕�ůĞǀĞů�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĚĞĐĂǇ�ŵŽĚĞƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ŝŶĨŽƌŵĂƟŽŶ�ƉƌŽǀŝĚĞĚ�ŝŶ�ƚŚĞ�
�ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ�^ƚƌƵĐƚƵƌĞ��ĂƚĂ�&ŝůĞ�;�E^�&Ϳ�΀ϭ΁�ĂŶĚ�ƚŚĞ�ZĞĨĞƌĞŶĐĞ�/ŶƉƵƚ�WĂƌĂŵĞƚĞƌ�>ŝďƌĂƌǇ�;Z/W>Ϳ�ŵĂĚĞ�ĂǀĂŝůĂďůĞ�ďǇ�/����΀Ϯ΁͘
��ŵŽĚĞƌŶŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĂůŐŽƌŝƚŚŵ�ƵƐĞĚ�ƚŽ�ĐŽŶǀĞƌƚ�ƚŚĞƐĞ�ĚĂƚĂďĂƐĞƐ� ŝŶƚŽ�&>h<�ͲƌĞĂĚĂďůĞ�ŽďũĞĐƚƐ͕�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƵƉĚĂƚĞƐ�ŽĨ�
ƚŚĞƐĞ�ĚĂƚĂďĂƐĞƐ�ƚŚĞŵƐĞůǀĞƐ͕�ŚĂƐ�ůĞĚ�ƚŽ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŽĨ�Ă�ĨĂĐƚŽƌ�Ϯ�ŝŶ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ĐŽŶƐŝĚĞƌĞĚ�ŵĞƚĂƐƚĂďůĞ�ƐƚĂƚĞƐ͘�dŚŝƐ�ƉƌŽĐĞƐƐ�
ŚĂƐ�ďĞĞŶ�ĐŽŵƉůĞŵĞŶƚĞĚ�ďǇ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ĨƵƌƚŚĞƌ�ƐĂŶŝƚǇ�ĐŚĞĐŬƐ�ƚŽ�ĞŶƐƵƌĞ�ƉƌŽƉĞƌ�ƵƐĞ�ŽĨ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƐƚĂŶĚĂƌĚ͘�
dŚĞ�ŝŵƉĂĐƚ�ƐƵĐŚ�ŵŽĚŝĮĐĂƟŽŶƐ�ŚĂǀĞ�ŽŶ�ƚŚĞ�ĐŽĚĞ�ŝƐ�ŚŝŐŚůŝŐŚƚĞĚ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƉƌŽŵƉƚͲ��ƉƌŽĚƵĐƟŽŶ�ĨŽƌ�ǀĂƌŝŽƵƐ�
ƉƌŽƚŽŶ�ĂŶĚ�ŝŽŶ�ďĞĂŵƐ͘��ǆĂŵƉůĞƐ�ŽĨ�ƌĞƐŝĚƵĂů�ĂĐƟǀŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝůů�ĂůƐŽ�ďĞ�ƌĞƉŽƌƚĞĚ͘

΀ϭ΁�ŚƩƉ͗ͬͬǁǁǁ͘ŶŶĚĐ͘ďŶů͘ŐŽǀͬĞŶƐĚĨ͖ͬ�΀Ϯ΁�EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ�Ͳ�sŽůƵŵĞ�ϭϭϬ͕�/ƐƐƵĞ�ϭϮ͕��ĞĐĞŵďĞƌ�ϮϬϬϵ͕�WĂŐĞƐ�ϯϭϬϳͲϯϮϭϰ 
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R401 BetaShape: A new code for improved analytical calculations of beta spectra
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ĞǆŚŝďŝƚƐ�ŶŽ�ďƌĞĂŬĚŽǁŶ�Ăƚ�ůŽǁ�ĞŶĞƌŐǇ�ĂŶĚ�ŝƐ�ƚŚĞŽƌĞƟĐĂůůǇ�ŵŽƌĞ�ƌĞĮŶĞĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƵƐƵĂů�ZŽƐĞ�ƐĐƌĞĞŶŝŶŐ�ĐŽƌƌĞĐƟŽŶ͘�dŚĞ�
�ĞƚĂ^ŚĂƉĞ�ĐŽĚĞ�ĂůƐŽ�ŝŶĐůƵĚĞƐ�Ă�ĚĂƚĂďĂƐĞ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŚĂƉĞ�ĨĂĐƚŽƌƐ͕�ĚĞƐĐƌŝďĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŝŵƉƌŽǀĞĚ�ĐĂůĐƵůĂƟŽŶƐ�
ŝŶ�΀ϯ΁͘�
&ŽůůŽǁŝŶŐ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ĞǆƉƌĞƐƐĞĚ�ďǇ�ƚŚĞ�/����EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ�;E�^Ϳ�ŝŶ�ĚŝƐƐĞŵŝŶĂƟŶŐ�ƚŚŝƐ�ĐŽĚĞ�ǁŝƚŚŝŶ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�
ŶĞƚǁŽƌŬ�ŽĨ�EƵĐůĞĂƌ�^ƚƌƵĐƚƵƌĞ�ĂŶĚ��ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƚŽƌƐ�;E^��Ϳ͕�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŵƵůƟƉůĞ�ďĞƚĂ�ƚƌĂŶƐŝƟŽŶƐ�ĨƌŽŵ�ƚŚĞ�ĚĞĐĂǇ�
ŽĨ�Ă�ƐƉĞĐŝĮĐ�ƌĂĚŝŽŶƵĐůŝĚĞ͕�ƵƐŝŶŐ�ŝŶƉƵƚ�ĨƌŽŵ�ĂŶ��E^�&�ĮůĞ͕�ŝƐ�ďĞŝŶŐ�ĚĞǀĞůŽƉĞĚ͘�dŚĞ�ƚŽƚĂů�ďĞƚĂ�ĂŶĚ�ŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĂƌĞ�ďƵŝůƚ�ďǇ�
ŶŽƌŵĂůŝǌŝŶŐ�ĞĂĐŚ�ƐŝŶŐůĞ�ƐƉĞĐƚƌƵŵ�ďǇ�ŝƚƐ�ďƌĂŶĐŚŝŶŐ�ƌĂƟŽ͘�dŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ůŽŐ�Ō�ǀĂůƵĞƐ͕�ĂŶĚ�ƚŚĞ�ƉƌŽƉĂŐĂƟŽŶ�ŽĨ�ƵŶĐĞƌƚĂŝŶƟĞƐ�
from the input parameters, have also been implemented. 
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ƌŽŐĂƚĞ�ƌĞĂĐƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�;Ŷ͕௩Ϳ�ĂŶĚ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�;Ŷ͕ĨͿ�ƐƚƵĚŝĞƐ͘�dŚĞŝƌ�ĐŽŵŵŽŶ�ƚǁŽͲƐƚĞƉ�ĂƉƉƌŽĂĐŚ�ĞŶĚŽƌƐĞƐ�ƚŚĞ��h�
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from 27Al to 93Nb.
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S403 Calculation of pre-equilibrium effects in neutron-induced cross section on 65Cu
zĞƩŽƵ�>͕͘��ĞůŐĂŝĚ�D͘ 
hŶŝǀĞƌƐŝƚǇ�ŽĨ��Ăď��ǌǌŽƵĂƌ͕ �&ĂĐƵůƚǇ�ŽĨ�ƉŚǇƐŝĐƐ͕��ůŐŝĞƌƐ͕��ůŐĞƌŝĂ

�ŽƉƉĞƌ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĐŽŶƐƟƚƵĞŶƚƐ�ŽĨ�ĂůůŽǇƐ�ĨŽƌ�ƐƚƌƵĐƚƵƌĂů�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�Ă�ĚŽƐŝŵĞƚƌǇ�ŵĂƚĞƌŝĂů͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ĐĂůĐƵůĂƚĞĚ�ƚŚĞ�
ƉƌŽƚŽŶ�ĞŵŝƐƐŝŽŶ�ƐƉĞĐƚƌĂ�ĂŶĚ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ�ƉƌŽĚƵĐĞĚ�ďǇ�;Ŷ͕�ǆƉͿ�ĂŶĚ�;Ŷ͕�ƉͿ�ƌĞĂĐƟŽŶƐ�ƌĞƐƉĞĐƟǀĞůǇ�ďǇ�ƵƐŝŶŐ�ƚŚĞ��ǆĐŝƚŽŶ�
ŵŽĚĞů�ƉƌĞĚŝĐƟŽŶƐ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�<ĂůďĂĐŚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶ�ƐǇƐƚĞŵĂƟĐƐ�ĂŶĚ�ƚŚĞ�,ǇďƌŝĚ�DŽŶƚĞͲ�ĂƌůŽ�^ŝŵƵůĂƟŽŶ�;,D^Ϳ͘�
dŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ĨƌŽŵ�ŽƉƟĐĂů�ŵŽĚĞů͕�ůĞǀĞů�ĚĞŶƐŝƚǇ͕ �ƐƉŝŶ�ĐƵƚͲŽī�ƉĂƌĂŵĞƚĞƌ�ĂŶĚ�ŵĞĂŶ�ĨƌĞĞ�ƉĂƚŚ�
ŚĂǀĞ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ĨŽƌ�ŽƵƌ�ĐĂůĐƵůĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ĐŽĚĞ��DW/Z��ĂŶĚ�ƚŚĞ�ĐŽĚĞ�d�>z^͘�dŚĞ�ƉƌŽƚŽŶ�ĞŵŝƐƐŝŽŶ�ƐƉĞĐƚƌĂ�ĂŶĚ�ƚŚĞ�Ğǆ-
ĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ�ĨŽƌ�ϲϱ�Ƶ�ŶƵĐůĞƵƐ�ǁĞƌĞ�ĚŝƐĐƵƐƐĞĚ�ĂŶĚ�ĨŽƵŶĚ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�����
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��ĐŽŶǀĞŶƟŽŶĂů�ZĞŝĐŚͲDŽŽƌĞ�ĂƉƉƌŽǆŝŵĂƟŽŶ�;ZD�Ϳ�ŽĨ�RͲŵĂƚƌŝǆ�ŝƐ�ŐĞŶĞƌĂůŝǌĞĚ�ŝŶƚŽ�Ă�ŵĂŶŝĨĞƐƚůǇ�ƵŶŝƚĂƌǇ�ĨŽƌŵ�ďǇ�ŝŶƚƌŽĚƵĐŝŶŐ�Ă�
ƐĞƚ�ŽĨ�ƌĞƐŽŶĂŶƚ�ĐĂƉƚƵƌĞ�ĐŚĂŶŶĞůƐ�ƚŚĂƚ�ĂƌĞ�ƚƌĞĂƚĞĚ�ĞǆƉůŝĐŝƚůǇ�ŝŶ�Ă�ŐĞŶĞƌĂůŝǌĞĚ�ƌĞĚƵĐĞĚ�RͲŵĂƚƌŝǆ͘�����ĚƌĂŵĂƟĐ�ƌĞĚƵĐƟŽŶ�ŽĨ�ĐŚĂŶ-
ŶĞů�ƐƉĂĐĞ�ǁŝƚŶĞƐƐĞĚ�ŝŶ�ĐŽŶǀĞŶƟŽŶĂů�ZD�͕�ĨƌŽŵ�N

c 
× N

c
�ĨƵůů�ZͲŵĂƚƌŝǆ�ƚŽ�NƉ ×  NƉ reduced RͲŵĂƚƌŝǆ͕�ǁŚĞƌĞ�N

c
=NƉ + NȖ, NƉ and NȖ 

ĚĞŶŽƟŶŐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉĂƌƟĐůĞ�ĂŶĚ�gͲƌĂǇ�ĐŚĂŶŶĞůƐ͕�ƌĞƐƉĞĐƟǀĞůǇ͕ �ŝƐ�ĚƵĞ�ƚŽ�NƉ�фф�NȖ.  
��ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƌĞĚƵĐƟŽŶ�ŽĨ�ĐŚĂŶŶĞů�ƐƉĂĐĞ�ŝŶ�ŐĞŶĞƌĂůŝǌĞĚ�ZD��ŝƐ�ĨƌŽŵ�N

c 
× N

c
 full RͲŵĂƚƌŝǆ�ƚŽ�N

c’
× N

c’
, where N

c’
 = NƉ + NȜ and 

NȜ is the number of RͲŵĂƚƌŝǆ�ůĞǀĞůƐ͘��dŚŝƐ�ƌĞĚƵĐƟŽŶ͕�ĂůƚŚŽƵŐŚ�ŶŽƚ�ĂƐ�ĚƌĂŵĂƟĐ�ĂƐ�ŝŶ�ƚŚĞ�ĐŽŶǀĞŶƟŽŶĂů�ZD�͕�ĐŽƵůĚ�ŶŽŶĞƚŚĞůĞƐƐ�ďĞ�
ƐŝŐŶŝĮĐĂŶƚ�ĨŽƌ�ŵĞĚŝƵŵ�ĂŶĚ�ŚĞĂǀǇ�ŶƵĐůŝĚĞƐ�ǁŚĞƌĞ�NȜ�фф�NȖ͘��dŚĞ�ƌĞƐŽŶĂŶƚ�ĐĂƉƚƵƌĞ�ĐŚĂŶŶĞůƐ�ŝŶƚƌŽĚƵĐĞĚ�ďǇ�ŐĞŶĞƌĂůŝǌĞĚ�ZD��ĂƌĞ�
Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƌĞƚĂŝŶŝŶŐ�ůĞǀĞůͲůĞǀĞů�ŝŶƚĞƌĨĞƌĞŶĐĞ�ǀŝĂ�ĐĂƉƚƵƌĞ�ĐŚĂŶŶĞůƐ�ŶĞŐůĞĐƚĞĚ�ŝŶ�ĐŽŶǀĞŶƟŽŶĂů�ZD�͘��/ƚ�ŝƐ�ƐŚŽǁŶ�ƚŚĂƚ�ƚŚĞ�
ĞǆƉƌĞƐƐŝŽŶ�ĨŽƌ�ƚŽƚĂů�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�ŐĞŶĞƌĂůŝǌĞĚ�ZD��ŝƐ�ĨŽƌŵĂůůǇ�ĞƋƵĂů�ƚŽ�ƚŚĂƚ�ŽĨ�ƚŚĞ�ĨƵůů�N

c 
× N

c
 RͲŵĂƚƌŝǆ͘��dŚŝƐ�ƐƵŐŐĞƐƚƐ�

ƚŚĂƚ�ŐĞŶĞƌĂůŝǌĞĚ�ZD��ĐŽƵůĚ�ǇŝĞůĚ�ŝŵƉƌŽǀĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĞƐŽůǀĞĚ�ƌĞƐŽŶĂŶĐĞ�ƌĂŶŐĞ͘��,ŽǁĞǀĞƌ͕ �ƚŚŝƐ�ǁŽƵůĚ�
come at a cost of introducing NȜ (NȜ -1)/2 resonant capture width parameters. 
It is shown that manifest unitarity of generalized RMA may provide a formal basis for a method advocated by Froehner and 
ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�Ă�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ĐŽĚĞ�^�DDz�ĨŽƌ�ƌĞƐƚŽƌŝŶŐ�ƵŶŝƚĂƌŝƚǇ�ŽĨ�ĐŽŶǀĞŶƟŽŶĂů�ZD�͘����ǁĞůĐŽŵĞ�ďǇƉƌŽĚƵĐƚ�ŽĨ�
ŐĞŶĞƌĂůŝǌĞĚ�ZD��ŝƐ�ƚŚĂƚ�ŝƚƐ�ĐĂƉƚƵƌĞ�ǁŝĚƚŚƐ�ĂƌĞ�ĞǆĂĐƚůǇ�ĐŽŶǀĞƌƟďůĞ�ŝŶƚŽ�ĂůƚĞƌŶĂƟǀĞ�RͲŵĂƚƌŝǆ�ƉĂƌĂŵĞƚĞƌƐ�ǀŝĂ��ƌƵŶĞ�ƚƌĂŶĨŽƌŵ͘���Ɖ-
ƉůŝĐĂƟŽŶ�ŽĨ�ŝĚĞĂůŝǌĞĚ�ƐƚĂƟƐƟĐĂů�ŵĞƚŚŽĚƐ�ƚŽ�ŐĞŶĞƌĂůŝǌĞĚ�ZD��ƐŚŽǁƐ�ƚŚĂƚ�ǀĂƌŝĂŶĐĞ�ĂŵŽŶŐ�ZD��ĐĂƉƚƵƌĞ�ǁŝĚƚŚƐ�ĐŽƵůĚ�ďĞ�ƵƐĞĚ�ƚŽ�
ĞƐƟŵĂƚĞ�ǀĂƌŝĂŶĐĞ�ĂŵŽŶŐ�ŽīͲĚŝĂŐŽŶĂů�ĞůĞŵĞŶƚƐ�ŶĞŐůĞĐƚĞĚ�ŝŶ�ĐŽŶǀĞŶƟŽŶĂů�ZD�͘�&ŝŶĂůůǇ͕ �ŝƚ�ŝƐ�ƐŚŽǁŶ�ƚŚĂƚ�ƐŝŐŶŝĮĐĂŶƚ�ĚĞƉĂƌƚƵƌĞ�ŽĨ�
ĐĂƉƚƵƌĞ�ǁŝĚƚŚƐ�ĚŝƐƚƌŝďƵƟŽŶ�ĨƌŽŵ�ĂŶ�ŝĚĞĂůŝǌĞĚ�ŽŶĞ�ŵĂǇ�ŝŶĚŝĐĂƚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƵŶĚĞƌůǇŝŶŐ�ĚŽŽƌǁĂǇ�ƐƚĂƚĞƐ͘
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R405 Status of the R-matrix code AMUR toward a consistent cross-sections evaluation 
and covariance analysis for the light nuclei 
Kunieda S. 
:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �dŽŬĂŝͲŵƵƌĂ͕�EĂŬĂͲŐƵŶ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ

dŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ŽŶ�ƚŚĞ�ůŝŐŚƚͲŶƵĐůĞŝ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐĐŝĞŶĐĞ�ĂŶĚ�ĞŶŐŝŶĞĞƌŝŶŐ͘�dŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĂƌĞ�ĂůƐŽ�ĚƌĂǁŝŶŐ�
ĂƩĞŶƟŽŶ�ĨŽƌ�ƚŚĞ�ŝŽŶͲďĞĂŵ�ĂŶĂůǇƐŝƐ͕�ƚŚĞ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂŶĚ�ƚŚĞ�ŵĞĚŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ƐƟůů�ĞǆŝƐƚ� ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ�
ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͕�ǁŚŝĐŚ�ĐŽƵůĚ�ďƌŝŶŐ�Ă�ůĂƌŐĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ƉƌĂĐƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚĞ�ZͲŵĂƚƌŝǆ�ĨŽƌ-
ŵĂůŝƐŵ�ŝƐ�ƌŝŐŽƌŽƵƐ�ĂŶĚ�ƐƚƌĂŝŐŚƞŽƌǁĂƌĚ�ƚŽ�ƚŚĞ�ƋƵĂŶƚƵŵ�ŵĞĐŚĂŶŝĐƐ͕�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�^ͲŵĂƚƌŝǆ�ŝƐ�ĚĞĚƵĐĞĚ�ĨƌŽŵ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĐƌŽƐƐͲ
ƐĞĐƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƉŚǇƐŝĐĂů�ĐŽŶƐƚƌĂŝŶƚ�ĨƌŽŵ�ƚŚĞ�ƚŚĞŽƌǇ�ŝƐ�ŬŶŽǁŶ�ĂƐ�Ă�ďŝŐ�ƚŽŽů�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�
ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ĂŵŽŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘
�DhZ�ŝƐ�Ă�ŵƵůƟͲůĞǀĞů�ĂŶĚ�ŵƵůƟͲĐŚĂŶŶĞů�ZͲŵĂƚƌŝǆ�ĐŽĚĞ�ǁŚŝĐŚ�ŝƐ�ďĞŝŶŐ�ŝŶ�ƉƌŽŐƌĞƐƐ�ƚŽǁĂƌĚ�Ă�ĐŽŶƐŝƐƚĞŶƚ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĞǀĂůƵĂƟŽŶ�
ĨŽƌ�ƚŚĞ�ůŝŐŚƚ�ŶƵĐůĞŝ͘�tĞ�ƉƌĞƐĞŶƚ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ĐŽĚĞ�ǁŝƚŚ�ŶĞǁ�ĨĞĂƚƵƌĞƐ�ŽŶ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ĐĂůĐƵůĂƟŽŶ�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞĐƟŽŶ�ĨŽƌ�
ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�^ŽŵĞ�ĞǆĂŵƉůĞ�ĞǀĂůƵĂƟŽŶƐ�ĂƌĞ�ĂůƐŽ�ƉƌĞƐĞŶƚĞĚ�ĨŽƌ�ƚŚĞ�Ɖн7>ŝ�ƌĞĂĐƟŽŶ͘��ƐƉĞĐŝĂůůǇ͕ �ǁĞ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ĐŽǀĂƌŝĂŶĐĞ�
ĂŶĂůǇƐŝƐ�ŽŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͘�dŚŝƐ�ŝƐ�ƌĞůĞǀĂŶƚ�ŶŽƚ�ŽŶůǇ�ƚŽ�ƚŚĞ�ĞƐƟŵĂƟŽŶ�ŽĨ�ƚŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�
ƵŶĐĞƌƚĂŝŶƚǇ�ďƵƚ�ĂůƐŽ�ƚŽ�ǀŝƐƵĂůŝǌŝŶŐ�ŶĂƚƵƌĞƐ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶƚ�ƌĞĂĐƟŽŶƐ͘�

R406 Development of a code system DEURACS for theoretical analysis and prediction of 
 deuteron-induced reactions 

EĂŬĂǇĂŵĂ�^͘�ϭ͕�<ŽƵŶŽ�,͘�Ϯ͕�tĂƚĂŶĂďĞ�z͘ �Ϯ͕�/ǁĂŵŽƚŽ�K͘�ϭ͕�zĞ�d͘ �Ϯ͕ϯ͕�KŐĂƚĂ�<͘�ϰ 
ϭ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �dŽŬĂŝ͕�:ĂƉĂŶ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ĚǀĂŶĐĞĚ��ŶĞƌŐǇ�
�ŶŐŝŶĞĞƌŝŶŐ�^ĐŝĞŶĐĞ͕�<ǇƵƐŚƵ�hŶŝǀĞƌƐŝƚǇ͕ �<ĂƐƵŐĂ͕�:ĂƉĂŶ͖�ϯ�/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�
DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ͖�ϰ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KƐĂŬĂ�hŶŝǀĞƌƐŝƚǇ͕ �/ďĂƌĂŬŝ͕�:ĂƉĂŶ

ZĞĐĞŶƚůǇ͕ � ŝŶƚĞŶƐŝǀĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�ƵƐŝŶŐ�ĚĞƵƚĞƌŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�ŚĂǀĞ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ĨŽƌ�ǀĂƌŝŽƵƐ�ĂƉƉůŝĐĂƟŽŶƐ͘� /Ŷ�ƚŚĞƐĞ�ĨĂĐŝůŝ-
ƟĞƐ͕�ƚŚĞ�;d,xnͿ�ƌĞĂĐƟŽŶƐ�ŽŶ�ůŝŐŚƚ�ĞůĞŵĞŶƚƐ�;>ŝ͕��Ğ͕��͕�ĞƚĐ͘Ϳ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ƉƌŽŵŝƐŝŶŐ�ƌĞĂĐƟŽŶƐ�ƚŽ�ŐĞŶĞƌĂƚĞ�ŝŶƚĞŶƐŝǀĞ�ŶĞƵƚƌŽŶ�
beams. Deuteron accelerator components consist of not only neutron converter materials but also various structure materials 
ŝŶĐůƵĚŝŶŐ�&Ğ͕��ƌ͕ �Eŝ͕�ĞƚĐ͘�dŚƵƐ͕�ĂĐĐƵƌĂƚĞ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĚĞƵƚĞƌŽŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ŽǀĞƌ�ǁŝĚĞ�ƌĂŶŐĞƐ�ŽĨ�ƚĂƌŐĞƚ�ŵĂƐƐ�ŶƵŵ-
ďĞƌ�ĂŶĚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ĂƌĞ�ŝŶĚŝƐƉĞŶƐĂďůĞ�ĨŽƌ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ĚĞƵƚĞƌŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ͘�^ŝŶĐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�
ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�ĞŶŽƵŐŚ͕�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ĞǀĂůƵĂƟŽŶ͘
dŚƵƐ͕�ǁĞ�ŚĂǀĞ�ĚĞǀĞůŽƉĞĚ�ĂŶ�ŝŶƚĞŐƌĂƚĞĚ�ĐŽĚĞ�ƐǇƐƚĞŵ�ĚĞĚŝĐĂƚĞĚ�ĨŽƌ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ĚĞƵƚĞƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͕�ǁŚŝĐŚ�
ŝƐ�ĐĂůůĞĚ���hƚĞƌŽŶͲŝŶĚƵĐĞĚ�ZĞĂĐƟŽŶ��ŶĂůǇƐŝƐ��ŽĚĞ�^ǇƐƚĞŵ�;��hZ��^Ϳ͘�/Ŷ�ƚŚĞ���hZ��^͕�ƐŽŵĞ�ĐĂůĐƵůĂƟŽŶ�ĐŽĚĞƐ�ĂƌĞ�ŝŶƚĞŐƌĂƚ-
ĞĚ͘��ůĂƐƟĐ�ďƌĞĂŬƵƉ�ĂŶĚ�ƐƚƌŝƉƉŝŶŐ�ƌĞĂĐƟŽŶƐ�ƚŽ�ĐŽŶƟŶƵƵŵ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ĐŽĚĞƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ��ŽŶƟŶƵƵŵͲ�ŝƐĐƌĞƟǌĞĚ�
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EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �dŽŬǇŽ͕�:ĂƉĂŶ͖�ϯ�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ŝŶŬŝ�hŶŝǀĞƌƐŝƚǇ͕ �
,ŝŐĂƐŚŝͲKƐĂŬĂ͕�:ĂƉĂŶ͖�ϰ�ZĞƐĞĂƌĐŚ�ZĞĂĐƚŽƌ�/ŶƐƟƚƵƚĞ͕�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ͕ �<ƵŵĂƚŽƌŝ͕�KƐĂŬĂ͕�:ĂƉĂŶ͖�ϱ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�zŽƌŬ͕�zŽƌŬ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵ͖�ϲ���E'�͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽƌĚĞĂƵǆ͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ

dŚĞ�ŽďũĞĐƟǀĞ�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ�ƚŽ�ĞǆƚĞŶĚ�ĮƐƐŝŽŶ�ĚĂƚĂ�ĨŽƌ�ĂĐƟŶŝĚĞ�ŶƵĐůĞŝ�ŶŽƚ�ŝŶǀĞƐƟŐĂƚĞĚ�ƐŽ�ĨĂƌ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĮƐƐŝŽŶ�
ŵĞĐŚĂŶŝƐŵ͕�ĞƐƉĞĐŝĂůůǇ�ĨŽƌ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ŶƵĐůĞŝ͘�DƵůƟͲŶƵĐůĞŽŶ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ƉŽƉƵůĂƚĞ�ƚŚĞ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞŝ�
ǁŚŝĐŚ�ĐĂŶŶŽƚ�ďĞ�ĂĐĐĞƐƐĞĚ�ďǇ�ƉĂƌƟĐůĞ�ĐĂƉƚƵƌĞ�Žƌ�ĨƵƐŝŽŶ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�ƚĂŶĚĞŵ�ĨĂĐŝůŝƚǇ�ŽĨ�:Ă-
ƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͘�/Ŷ�ƚŚĞ�ŵƵůƟͲŶƵĐůĞŽŶ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶƐ�ƵƐŝŶŐ�18O beam, a wide variety of nuclei around a target nu-
ĐůĞƵƐ�ǁĂƐ�ƉƌŽĚƵĐĞĚ͘��Ǉ�ŝĚĞŶƟĨǇŝŶŐ�ƚƌĂŶƐĨĞƌ�ĐŚĂŶŶĞůƐ͕�ĮƐƐŝŽŶ�ĚĂƚĂ�ŽĨ�ŶƵĐůĞŝ�ŵŽƌĞ�ƚŚĂŶ�ĮŌĞĞŶ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞŝ�ǁĞƌĞ�ŐĞŶĞƌĂƚĞĚ�
ŝŶ�ŽŶĞ�ĞǆƉĞƌŝŵĞŶƚ͘��ŶŽƚŚĞƌ�ĨĞĂƚƵƌĞ�ŽĨ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶ�ŝƐ�ƚŚĂƚ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐŝĞƐ�ŽĨ�Ă�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĐĂŶ�ďĞ�ƉŽƉƵůĂƚĞĚ�
ĐŽŶƟŶƵŽƵƐůǇ�ĨƌŽŵ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ƵƉ�ƚŽ�ƐĞǀĞƌĂů�ƚĞŶƐ�DĞs͕�ĂůůŽǁŝŶŐ�ƵƐ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ĮƐƐŝŽŶ�
ƉƌŽƉĞƌƟĞƐ͘�&ƌŽŵ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ͕�ĮƐƐŝŽŶͲďĂƌƌŝĞƌ�ŚĞŝŐŚƚƐ�ŽĨ�ŶĞƵƚƌŽŶͲƌŝĐŚ�ĂĐƟŶŝĚĞ�ŶƵĐůĞŝ�ĐĂŶ�ďĞ�
ŽďƚĂŝŶĞĚ͘��ǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚĞ�ƌĞĂĐƟŽŶƐ�ŽĨ�18K�н�238U, 232dŚ͕�248Cm, 237EƉ͘�dŚĞ�ŽďƚĂŝŶĞĚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ŵĂƐƐ�
ĚŝƐƚƌŝďƵƟŽŶƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�Ă�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶ�ďĂƐĞĚ�ŽŶ�Ă�ŇƵĐƚƵĂƟŽŶ�ĚŝƐƐŝƉĂƟŽŶ�ŵŽĚĞů͘�dŚĞ�ĚĂƚĂ�ǁĞƌĞ�ƌĞƉƌŽĚƵĐĞĚ�ǁŝƚŚ�
Ă�ƐŚĞůů�ĚĂŵƉŝŶŐ�ĞŶĞƌŐǇ�ŽĨ�ϮϬ�DĞs͘ �/Ŷ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͕�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ŽĨ�ƌĞĐŽŝůĞĚ�
ŶƵĐůĞƵƐ�ǁĞƌĞ�ĂůƐŽ�ŽďƚĂŝŶĞĚ͘�dŚĞ�ĚĂƚĂ�ƐŚŽǁĞĚ�ƚŚĞ� ŝŶĐƌĞĂƐŝŶŐ�ƚƌĞŶĚ�ŽĨ�ƐƉŝŶ�ŽĨ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞŝ�ǁŝƚŚ�ƚƌĂŶƐĨĞƌƌĞĚ�ŶƵŵďĞƌ�ŽĨ�
ŶƵĐůĞŽŶƐ͘�tĞ�ĂůƐŽ�ƐƚĂƌƚĞĚ�Ă�ĐĂŵƉĂŝŐŶ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ƉƌŽŵƉƚ�ŶĞƵƚƌŽŶƐ�ŝŶ�ĮƐƐŝŽŶ�ĂŶĚ�ƚŚĞŝƌ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ͕�ĂŶĚ�ƚŚĞ�ƉƌĞůŝŵŝŶĂƌǇ�
data will be discussed. 
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R409 Fission product yield measurements using mono-energetic photon beams 
<ƌŝƐŚŝĐŚĂǇĂŶ�ϭ͕��ŚŝŬĞ�D͘�ϭ͕�dŽƌŶŽǁ�t͘ϭ͕�dŽŶĐŚĞǀ��W͘ �Ϯ 
ϭ�dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ�ĂŶĚ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕��ƵŬĞ�hŶŝǀĞƌƐŝƚǇ͕ ��ƵƌŚĂŵ͕�E�͕�h^�͖�Ϯ�
EƵĐůĞĂƌ�ĂŶĚ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞƐ��ŝǀŝƐŝŽŶ͕�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�

DĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ǇŝĞůĚƐ�;&WzͿ�ĂƌĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƐŽƵƌĐĞ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ͘��ƵƌŝŶŐ�ƚŚĞ�
ƉĂƐƚ�ĐŽƵƉůĞ�ŽĨ�ǇĞĂƌƐ͕�Ă�dhE>Ͳ>�E>Ͳ>>E>�ĐŽůůĂďŽƌĂƟŽŶ�ŚĂƐ�ƉƌŽǀŝĚĞĚ�ĚĂƚĂ�ŽŶ�ƚŚĞ�&WzƐ�ĨƌŽŵ�ŵŽŶŽͲĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
ĮƐƐŝŽŶ�ŽŶ�ϮϯϱU, 238U, and 239WƵ�΀ϭ΁͘
/Ŷ�ĂŶ�ĞīŽƌƚ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ĂŶĚ�ĐŽŵƉĂƌĞ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ŝŶĐŽŵŝŶŐ�ƉƌŽďĞ�ŽŶ�ƚŚĞ�&WzƐ�ĚŝƐƚƌŝďƵƟŽŶ͕�ǁĞ�ŚĂǀĞ�ĐĂƌƌŝĞĚ�ŽƵƚ͕�ŵŽŶŽͲ
ĞŶĞƌŐĞƟĐ�ƉŚŽƚŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ŽŶ�ϮϯϱU, 238U, and 239WƵ͘�DŽŶŽͲĞŶĞƌŐĞƟĐ�ƉŚŽƚŽŶͲďĞĂŵƐ�ŽĨ��Ȗ = 13.0 MeV were provided by 
ƚŚĞ�,/ɶ^�ĨĂĐŝůŝƚǇ͕ �ƚŚĞ�ǁŽƌůĚ Ɛ͛�ŵŽƐƚ�ŝŶƚĞŶƐĞ�ɶͲƌĂǇ�ƐŽƵƌĐĞ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ĮƐƐŝŽŶ�ĞǀĞŶƚƐ͕�Ă�ĚƵĂůͲĮƐƐŝŽŶ�
ĐŚĂŵďĞƌ�ǁĂƐ�ƵƐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ� ŝƌƌĂĚŝĂƟŽŶ�ŽĨ�ƚŚĞ�ĂĐƟŶŝĚĞƐ�ƐĂŵƉůĞƐ͘�dŚĞƐĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽƵŶƚĞĚ�Ăƚ�Ă� ůŽǁͲďĂĐŬŐƌŽƵŶĚ�ɶͲƌĂǇ�
ĐŽƵŶƟŶŐ�ĨĂĐŝůŝƚǇ�ƵƐŝŶŐ�ŚŝŐŚ�ĞĸĐŝĞŶƚ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�ŽǀĞƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ϭϬ�ǁĞĞŬƐ͘�ZĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ŵŽŶŽͲĞŶĞƌŐĞƟĐ�ƉŚŽƚŽŶͲ
induced FPY measurements on ϮϯϱU, 238U, and 239WƵ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�
&Wz�ĚĂƚĂ�΀ϭ΁͘

tŽƌŬ�ƐƵƉƉŽƌƚĞĚ�ŝŶ�ƉĂƌƚ�ďǇ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ͕ �KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�'ƌĂŶƚ�EŽ͘���Ͳ&'ϬϮͲϵϳ�ZϰϭϬϯϯ�ĂŶĚ�ƚŚĞ�EE^�Ͳ^^���ŐƌĂŶƚ�ŶŽ͘���Ͳ
NA0002793. 

΀ϭ΁��D͘�'ŽŽĚĞŶ�Ğƚ�Ăů͕͘�Nuclear Data Sheets, 131, 319 (2016).

R410 Energy dependence of fission product yields for 235U,238U and 239Pu with 
 monoenergetic neutrons between thermal and 14.8 MeV 

'ŽŽĚĞŶ�D�͘�ϭ͕��ƌŶŽůĚ��͘�ϭ͕��ƌĞĚĞǁĞŐ�d�͘�ϭ͕�&ŽǁůĞƌ�D͘�ϭ͕�sŝĞŝƌĂ��:͘�ϭ͕�tŝůŚĞůŵǇ�:͘�ϭ͕�dŽŶĐŚĞǀ��W͘ �Ϯ͕�^ƚǇĞƌ�D͘�Ϯ͕�
�ŚŝŬĞ�D͘�ϯ͕�<ƌŝƐŚŝĐŚĂǇĂŶ�ϯ͕�dŽƌŶŽǁ�t͘�ϯ 
ϭ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�͖�Ϯ�>ŝǀĞŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�͖�ϯ�
dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ͕ ��ƵƌŚĂŵ͕��ƵŬĞ�hŶŝǀĞƌƐŝƚǇ͕ �h^�

hŶĚĞƌ�Ă� ũŽŝŶƚ�ĐŽůůĂďŽƌĂƟŽŶ�ďĞƚǁĞĞŶ�dhE>Ͳ>�E>Ͳ>>E>͕�Ă� ƐĞƚ�ŽĨ�ĂďƐŽůƵƚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂƐ�ďĞĞŶ�ƉĞƌ-
ĨŽƌŵĞĚ͘�dŚĞ�ĞŶĞƌŐǇ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�Ă�ŶƵŵďĞƌ�ŽĨ�ĐƵŵƵůĂƟǀĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�;&WzͿ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƋƵĂƐŝͲŵŽŶŽ-
ĞŶĞƌŐĞƟĐ�ŶĞƵƚƌŽŶ�ďĞĂŵƐ�ĨŽƌ�ƚŚƌĞĞ�ĂĐƟŶŝĚĞ�ƚĂƌŐĞƚƐ͕�ϮϯϱU, 238U and 239WƵ͕�ďĞƚǁĞĞŶ�Ϭ͘ϱ�ĂŶĚ�ϭϰ͘ϴ�DĞs͘ �dŚĞ�&WzƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�
Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĐŽƵŶƟŶŐ�ƵƐŝŶŐ�ƐƉĞĐŝĂůůǇ�ĚĞƐŝŐŶĞĚ�ĚƵĂůͲĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ�ĂŶĚ�ɶͲƌĂǇ�ĐŽƵŶƟŶŐ͘��ĂĐŚ�ĚƵĂůͲĮƐƐŝŽŶ�ĐŚĂŵďĞƌ�
ŝƐ�Ă�ďĂĐŬͲƚŽͲďĂĐŬ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĞŶĐĂƐŝŶŐ�ĂŶ�ĂĐƟǀĂƟŽŶ�ƚĂƌŐĞƚ�ŝŶ�ƚŚĞ�ĐĞŶƚĞƌ�ǁŝƚŚ�ƚŚŝŶ�ĚĞƉŽƐŝƚƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ƚĂƌŐĞƚ�ŝƐŽƚŽƉĞ�
ŝŶ�ĞĂĐŚ�ĐŚĂŵďĞƌ͘ �dŚŝƐ�ŵĞƚŚŽĚ�ĂůůŽǁƐ�ĨŽƌ�ƚŚĞ�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ĮƐƐŝŽŶƐ�ŝŶ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ƚĂƌŐĞƚ�ǁŝƚŚ�
ŶŽ�ƌĞĨĞƌĞŶĐĞ�ƚŽ�ƚŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ͕�ƚŚƵƐ�ƌĞĚƵĐŝŶŐ�ƵŶĐĞƌƚĂŝŶƟĞƐ͘�ɶͲƌĂǇ�ĐŽƵŶƟŶŐ�ŽĨ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ƚĂƌŐĞƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�
ǁĞůůͲƐŚŝĞůĚĞĚ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�ŽǀĞƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ƚǁŽ�ŵŽŶƚŚƐ�ƉŽƐƚ�ŝƌƌĂĚŝĂƟŽŶ�ƚŽ�ƉƌŽƉĞƌůǇ�ŝĚĞŶƟĨǇ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ͘�ZĞƉŽƌƚĞĚ�ĂƌĞ�
ĂďƐŽůƵƚĞ�ĐƵŵƵůĂƟǀĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ŽĨ�Ϭ͘ϱ͕�ϭ͘ϯϳ͕�Ϯ͘ϰ͕�ϯ͘ϲ͕�ϰ͘ϲ͕�ϱ͘ϱ͕�ϳ͘ϱ͕�ϴ͘ϵ�ĂŶĚ�ϭϰ͘ϴ�DĞs͘ ��
WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞƌŵĂů�ŝƌƌĂĚŝĂƟŽŶƐ�Ăƚ�ƚŚĞ�D/d�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌ�ǁŝůů�ĂůƐŽ�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉƌĞƐĞŶƚ�ĚĂƚĂ�
ĂŶĚ�ĞǀĂůƵĂƟŽŶƐ͘�dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ďǇ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�^ĞĐƵ-
ƌŝƚǇ͕ �>>��ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϲE�Ϯϱϯϵϲ͕�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϳE�Ϯϳϯϰϰ�
ĂŶĚ�ďǇ��ƵŬĞ�hŶŝǀĞƌƐŝƚǇ�ĂŶĚ�dƌŝĂŶŐůĞ�hŶŝǀĞƌƐŝƟĞƐ�EƵĐůĞĂƌ�>ĂďŽƌĂƚŽƌǇ� ƚŚƌŽƵŐŚ�EE^��^ƚĞǁĂƌĚƐŚŝƉ�^ĐŝĞŶĐĞ��ĐĂĚĞŵŝĐ��ůůŝĂŶĐĞ�
ŐƌĂŶƚ�EŽ͘���Ͳ&'ϱϮͲϬϵE�Ϯϵϰϲϱ͕���Ͳ&'ϱϮͲϬϵE�Ϯϵϰϰϴ�ĂŶĚ�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�'ƌĂŶƚ�EŽ͘���Ͳ&'ϬϮͲϵϳ�ZϰϭϬϯϯ͘
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Abstracts

R411 Fission fragment angular distributions in neutron-induced fission of U-235 
 measured with a time projection chamber 

'ĞƉƉĞƌƚͲ<ůĞŝŶƌĂƚŚ�s͘ ͕�ĨŽƌ�ƚŚĞ�E/&&d��ĐŽůůĂďŽƌĂƟŽŶ͕� 
sŝĞŶŶĂ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ƚŽŵŝŶƐƟƚƵƚ͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

dŚĞ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ�ĐŽŵŵƵŶŝƚǇ�ŚĞĂǀŝůǇ�ƌĞůŝĞƐ�ŽŶ�ƐŝŵƵůĂƟŽŶƐ�ĂŶĚ�ŵŽĚĞůŝŶŐ͕�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ŽŶ�ĂǀĂŝůĂďůĞ�ĚĂƚĂ�ĂŶĚ�ƚŚĞŝƌ�ƵŶ-
ĐĞƌƚĂŝŶƟĞƐ͘�&ŝƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐĂŶ�ƉƌŽǀŝĚĞ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ƋƵĂŶƚƵŵ�ŵĞĐŚĂŶŝ-
ĐĂů�ƐƚĂƚĞ�ŽĨ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�ŶƵĐůĞƵƐ�Ăƚ�ƚŚĞ�ƐĂĚĚůĞ�ƉŽŝŶƚ͕�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƋƵĂŶƟƚǇ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĨŽƌ�ĮƐƐŝŽŶ�ƚŚĞŽƌǇ�
ĚĞǀĞůŽƉŵĞŶƚƐ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ĨƌĂŐŵĞŶƚ�ĞŵŝƐƐŝŽŶ�ĂŶŝƐŽƚƌŽƉŝĞƐ�ĂƌĞ�ǀĂůƵĂďůĞ�ĨŽƌ�ƉƌĞĐŝƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƌĂƟŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ƐŝŶĐĞ�
ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶƐ�ƚǇƉŝĐĂůůǇ�ĂƌĞ�ĚŝīĞƌĞŶƚ�ĨŽƌ�ƚŚĞ�ƚǁŽ�ŝƐŽƚŽƉĞƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƌĂƟŽ͘��ǀĂŝůĂďůĞ�ĂŶŐƵůĂƌ�ĚĂƚĂ� ŝƐ�ƐƉĂƌƐĞ͕�ĞƐƉĞĐŝĂůůǇ�Ăƚ�
ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĂďŽǀĞ�ϱ�DĞs͘ �dŚĞ�EĞƵƚƌŽŶ�/ŶĚƵĐĞĚ�&ŝƐƐŝŽŶ�&ƌĂŐŵĞŶƚ�dƌĂĐŬŝŶŐ��ǆƉĞƌŝŵĞŶƚ�;E/&&d�Ϳ�ĐŽůůĂďŽƌĂƟŽŶ�ĞŵƉůŽǇƐ�Ă�
ĮƐƐŝŽŶ�ƟŵĞ�ƉƌŽũĞĐƟŽŶ�ĐŚĂŵďĞƌ�;ĮƐƐŝŽŶdW�Ϳ�ƚŽ�ŵĞĂƐƵƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŝƚŚ�ƵŶƉƌĞĐĞĚĞŶƚĞĚ�ƉƌĞĐŝƐŝŽŶ͘�dŚĞ�ŶŽǀĞů�
ŝŶƐƚƌƵŵĞŶƚ�ĞŶĂďůĞƐ�ĐŽŵƉůĞƚĞ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ƚƌĂĐŬŝŶŐ�ŽĨ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ƉƌŽǀŝĚŝŶŐ�Ă�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ĂŶŐƵůĂƌ�ĚŝƐ-
ƚƌŝďƵƟŽŶƐ�ĂŶĚ�ĞŵŝƐƐŝŽŶ�ĂŶŝƐŽƚƌŽƉŝĞƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ŝŶ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ͘��ŶĂůǇƐŝƐ�ŽĨ�ŝŶͲďĞĂŵ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�Ăƚ�ƚŚĞ�
>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�ƉƌŽǀŝĚĞƐ�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĨŽƌ�Ϯϯϱh;Ŷ͕ĨͿ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĨƌŽŵ�
ϭϲϬ�ŬĞs�ƚŽ�ϮϯϬ�DĞs͘ �dŚĞ�ĂŶŝƐŽƚƌŽƉǇ�ƌĞƐƵůƚ�ĚĞůŝǀĞƌƐ�ŶĞǁ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ĐŚĂŶŐĞƐ�ŝŶ�ĂŶŝƐŽƚƌŽƉǇ�ďĞƚǁĞĞŶ�ϭ�ĂŶĚ�ϮϬ�DĞs͘ �dŚĞƐĞ�
ĐŚĂŶŐĞƐ�ƐĞĞŵ�ƚŽ�ƚƌĂĐŬ�ƚŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĐůŽƐĞůǇ�ŝŶ�ƚŚĂƚ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͕�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƚŚĞŽƌĞƟĐĂů�ĐŽŶƐŝĚĞƌĂƟŽŶƐ�ǁŝƚŚŝŶ�
ƚŚĞ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů�ŽĨ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͘�dŚĞ�ƉƌĞƐĞŶƚĞĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ƌĞƐƵůƚ�ǁŝůů�ŶŽƚ�ŽŶůǇ�ƐƟŵƵůĂƚĞ�ĨƵƌƚŚĞƌ�ĮƐƐŝŽŶ�ƚŚĞŽƌǇ�ĚĞǀĞů-
ŽƉŵĞŶƚ�ďƵƚ�ĂůƐŽ�ĐŽŶĮƌŵƐ�ƚŚĞ�ĮƐƐŝŽŶdW� Ɛ͛�ƐƵŝƚĂďŝůŝƚǇ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ĨƵŶĚĂŵĞŶƚĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͘

S412 Comparison between absolute and relative neutron-induced fission cross section 
 measurements of 237Np and 238U at NPL and IRMM 

^ĂůǀĂĚŽƌͲ�ĂƐƟŹĞŝƌĂ�W͘ �ϭ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�Ϯ͕�'ƂƂŬ��͘�Ϯ͕�sŝĚĂůŝ�D͘�Ϯ͕�,ĂǁŬĞƐ�EW͘ �ϭ͕�dŚŽŵĂƐ��:͘�ϭ 
ϭ�EĞƵƚƌŽŶ�DĞƚƌŽůŽŐǇ�'ƌŽƵƉ͕�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ�;EW>Ϳ͕�dĞĚĚŝŶŐƚŽŶ͕�h<͖�Ϯ���Ͳ:Z�Ͳ/ŶƐƟƚƵƚĞ�ĨŽƌ�
ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�;/ZDDͿ͕�'ĞĞů͕��ĞůŐŝƵŵ

/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ƐĞǀĞƌĂů�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŝŵƉƌŽǀĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ǀĂůƵĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�ŵŽĚĞůůŝŶŐ�ŽĨ�
'ĞŶĞƌĂƟŽŶͲ/s�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƉůĂŶƚƐ͘�WƌŝŵĂƌǇ�ƐƚĂŶĚĂƌĚ�ĞǆƉĞƌŝŵĞŶƚƐ�ŽŶ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ƉĞƌĨŽƌŵĞĚ�ƌĞůĂƟǀĞ�ƚŽ�
Ϯϯϱh;Ŷ͕ĨͿ͘��ƚ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĮƐƐŝŽŶ�ƚŚƌĞƐŚŽůĚ�ŝƐŽƚŽƉĞƐ�;ŝ͘Ğ͘�238U, 237Np) might be more suitable for benchmarking. However, 
even though the 238h�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�Ă�ƐĞĐŽŶĚĂƌǇ�ƐƚĂŶĚĂƌĚ�ĂďŽǀĞ�Ϯ�DĞs�ƚŚĞ�ƌĞůĂƚĞĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ŶŽƚ�ŶĞŐůŝŐŝďůĞ͘��ŝīĞƌĞŶƚ�
ůŝďƌĂƌŝĞƐ�;ŝ͘Ğ͘��E�&ͬ�Ͳs/͘ϭ�ĂŶĚ�:�&&Ͳϯ͘ϮͿ�ƐŚŽǁ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ĨŽƌ�238h;Ŷ͕ĨͿ�ŽĨ�ϳй�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ϭ͘ϱ�DĞs�ф��n�ф�ϱ�DĞs�ĂŶĚ͕�ĨŽƌ�
237EƉ;Ŷ͕ĨͿ�ƌĞĐĞŶƚ�ĞǆƉĞƌŝŵĞŶƚƐ�΀ϭ΁�ŵĞĂƐƵƌĞĚ�Ă�ŚŝŐŚĞƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶ�ƚŚĞ�ĨĂƐƚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ͘
dŽ�ƐƚƵĚǇ�ƚŚĞ�237Np(n,f) and 238h;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŵĂŶŶĞƌ͕ �ƚǁŽ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚǁŽ�ĚŝīĞƌ-
ĞŶƚ�sĂŶ�ĚĞ�'ƌĂĂī�;s�'Ϳ�ĨĂĐŝůŝƟĞƐ͗�/ZDD�ĂŶĚ�EW>͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�Ăƚ�/ZDD�ǁĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ��h&Z�d�ƉƌŽũĞĐƚ͕�ĂŶĚ�ƚŚĞ�ŽŶĞ�
Ăƚ�EW>�ďǇ�ƚŚĞ��,�E���ƉƌŽũĞĐƚ͘�dŚĞ�ƚǁŝŶ�&ƌŝƐĐŚͲŐƌŝĚ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĂŶĚ�ƚŚĞ�ƐĂŵƉůĞƐ�ƵƐĞĚ�ǁĞƌĞ�ĐŽŵŵŽŶ�ƚŽ�ďŽƚŚ�ĞǆƉĞƌŝ-
ŵĞŶƚƐ͘�dŚĞ�ƐĂŵƉůĞƐ͕�ƉƌŽĚƵĐĞĚ�Ăƚ�/ZDD͕�ǁĞƌĞ�ƉůĂĐĞĚ�ďĂĐŬͲƚŽͲďĂĐŬ�ĨŽƌ�Ă�ƌĞůĂƟǀĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƚŚĞƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ƚǁŽ�
samples were also benchmarked using ϮϯϱU(n,f). At NPL, an absolute measurement was performed using a well-characterized 
ůŽŶŐ�ĐŽƵŶƚĞƌ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ŇƵĞŶĐĞ�΀Ϯ΁͘�dŚĞ�ƐŝŐŶĂůƐ�ĨƌŽŵ�ĞĂĐŚ�ĞůĞĐƚƌŽĚĞ�ǁĞƌĞ�ĚŝŐŝƟǌĞĚ�ĨŽƌ�ŽŋŝŶĞ�ĂŶĂůǇƐŝƐ͘��ŶŽƚŚĞƌ�ĚŝīĞƌĞŶĐĞ�
Ăƚ�EW>�ǁĂƐ�ƚŚĞ�ŶĞƵƚƌŽŶͲƉƌŽĚƵĐŝŶŐ�ƚĂƌŐĞƚ�ĐŽŽůŝŶŐ͘��ƚ�/ZDD�ǁĂƚĞƌ�ǁĂƐ�ƵƐĞĚ͕�Ăƚ�EW>�ŝƚ�ǁĂƐ�Ăŝƌ�ĐŽŽůĞĚ͘�dŚĞ�ůĂƚĞƌ�ŵĞƚŚŽĚ�ĂůůŽǁƐ�
ďĞƩĞƌ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐǇ�ĚĞƚĞƌŵŝŶĂƟŽŶ͘�
�ŶĂůǇƐŝƐ�ŽĨ�ďŽƚŚ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝƐ�ŝŶ�ƉƌŽŐƌĞƐƐ͘�/ƚ�ŝƐ�ŚŽƉĞĚ�ƚŽ�ƐŽůǀĞ�ƚŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝƐƐƵĞƐ͘�dŚĞ�ƌĞƐƵůƚƐ�Ăŝŵ�ƚŽ�ƉƌŽǀŝĚĞ�ĂŶ�
ŽǀĞƌǀŝĞǁ�ŽĨ�ĚŝīĞƌĞŶƚ�ƚĞĐŚŶŝƋƵĞƐ�ƚŽ�ĚĞůŝǀĞƌ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŵĞĂƐƵƌĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ͕�ĂŶĚ�ƉƌŽǀŝĚĞ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�ŝŵƉƌŽǀĞĚ�
ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�Ăƚ�s�'�ĨĂĐŝůŝƟĞƐ͘�

΀ϭ΁�WĂƌĂĚĞůĂ͕��͕͘�Ğƚ�Ăů͘�;ϮϬϭϬͿ͕�Physical Review C, 82;ϯͿ͕�ϬϯϰϲϬϭ͕͘�΀Ϯ΁�,͘�dĂŐǌŝƌŝĂ͕��͘:͘�dŚŽŵĂƐ͕�Nucl. Instr. Meth. AϰϱϮ (2000), 470-483
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S413 Neutron-induced fission cross section of 242Pu from 15 MeV to 20 MeV 
:ŽǀĂŶĐĞǀŝĐ�E͘�ϭ͕�^ĂůǀĂĚŽƌͲ�ĂƐƟŶĞŝƌĂ�W͘ �Ϯ͕��ĂƌĂďĂŶ�>͘�ϯ͕�sŝĚĂůŝ�D͘�ϯ͕�,ĞǇƐĞ�:͘�ϯ͕�KďĞƌƐƚĞĚƚ�^͘�ϯ͕�,ĂŵďƐĐŚ�&͘ Ͳ:͘�ϯ 
1 Department of Physics, Faculty of Sciences, University of Novi Sad, Novi Sad, Serbia; 2 Neutron Metrology 
'ƌŽƵƉ͕�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞĚĚŝŶŐƚŽŶ͕�h<͖�ϯ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�
ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

�ĐĐƵƌĂƚĞ�ŶƵĐůĞĂƌͲĚĂƚĂ�ŶĞĞĚƐ�ŝŶ�ƚŚĞ�ĨĂƐƚͲŶĞƵƚƌŽŶͲĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŚĂǀĞ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ĂĚĚƌĞƐƐĞĚ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǆƚ�ŐĞŶ-
ĞƌĂƟŽŶ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƉůĂŶƚƐ�;'�EͲ/sͿ�΀ϭ΁͘�KĨ�ƉĂƌƟĐƵůĂƌ�ŝŶƚĞƌĞƐƚ�ŝƐ�ƚŚĞ�242WƵ;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ͘��ƚ�ƚŚĞ�sĂŶ�ĚĞ�'ƌĂĂī�ĂĐĐĞůĞƌ-
ĂƚŽƌ�ŽĨ�ƚŚĞ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�
ŶĞƵƚƌŽŶƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϱ�DĞs�ƚŽ�ϮϬ�DĞs͘ ���ƚǁŝŶ�&ƌŝƐĐŚͲŐƌŝĚ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�Ă�ďĂĐŬͲƚŽͲďĂĐŬ�
ĐŽŶĮŐƵƌĂƟŽŶ�ĂƐ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ĚĞƚĞĐƚŽƌ�΀Ϯ΁͘�dŚĞ�242WƵ;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŚĂƐ�ďĞĞŶ�ŶŽƌŵĂůŝǌĞĚ�ƚŽ�ƚŚĞ�238h;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�
ĚĂƚĂ͘�dŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ĚĂƚĂ�ĂŶĚ�ƐŚŽǁ�ĂĐĐĞƉƚĂďůĞ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚŝŶ�ϱй�΀ϯ΁͘�

΀ϭ΁�D͘�^ĂůǀĂƚŽƌĞƐ͕�hŶĐĞƌƚĂŝŶƚǇ�ĂŶĚ�dĂƌŐĞƚ��ĐĐƵƌĂĐǇ��ƐƐĞƐƐŵĞŶƚ�ĨŽƌ�/ŶŶŽǀĂƟǀĞ�^ǇƐƚĞŵƐ�hƐŝŶŐ�ZĞĐĞŶƚ��ŽǀĂƌŝĂŶĐĞ��ĂƚĂ��ǀĂůƵĂƟŽŶƐ�;E��ͬ
tW��ͲϮϲͿ�΀EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ�;K���Ϳ͕�WĂƌŝƐ͕�ϮϬϬϴ΁͖͘�΀Ϯ΁�W͘ �^ĂůǀĂĚŽƌͲ�ĂƐƟŶĞŝƌĂ͕�d͘ ��ƌǇƐ͕�Z͘��ǇŬĞŶƐ͕�&͘ Ͳ:͘�,ĂŵďƐĐŚ͕��͘�'ƂƂŬ͕��͘�DŽĞŶƐ͕�^͘�
KďĞƌƐƚĞĚƚ͕�'͘�^ŝďďĞŶƐ͕��͘�sĂŶůĞĞƵǁ͕�D͘�sŝĚĂůŝ͕�ĂŶĚ��͘�WƌĞƚĞů͕�WŚǇƐ͘ZĞǀ͘ ��ϵϮ�͕�ϬϭϰϲϮϬ�;ϮϬϭϱͿ͖͘�΀ϯ΁��ǆƉĞƌŝŵĞŶƚĂů�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ�;�y-
&KZͿ͕�ŚƩƉ͗ͬͬǁǁǁ͘ŶŶĚĐ͘ďŶů͘ŐŽǀͬĞǆĨŽƌͬĞǆĨŽƌ͘ Śƚŵ͘

S414 MCNP6 updated fission cross section calculations at intermediate energies
Kerby L. 1,2, Mashnik S. 2, Mulvaney J. 1 
ϭ�/ĚĂŚŽ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ�,ĞĂůƚŚ�WŚǇƐŝĐƐ͕�WŽĐĂƚĞůůŽ͕�/ĚĂŚŽ͕�h^�͖�Ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�
Laboratory, XCP-3: Monte Carlo Codes, Los Alamos, NM, USA

D�EWϲ�ŚĂƐ�ďĞĞŶ�sĂůŝĚĂƚĞĚ�ĂŶĚ�sĞƌŝĮĞĚ�;sΘsͿ�ĂŐĂŝŶƐƚ�ŝŶƚĞƌŵĞĚŝĂƚĞͲ�ĂŶĚ�ŚŝŐŚͲĞŶĞƌŐǇ�ĮƐƐŝŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�
Recent improvements contained in CEM03.03F and MCNP6-F to consider precompound emission of heavy clusters up to 28Mg 
ŚĂƐ�ŶĞĐĞƐƐŝƚĂƚĞĚ�Ă�ƌĞͲĐĂůĐƵůĂƟŽŶ�ŽĨ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�tŝƚŚ�ŽƵƌ�ƌĞͲĐĂůĐƵůĂƟŽŶ͕�ǁĞ�ĮŶĚ�ƚŚĂƚ�D�EWϲͲ&�ƵƐŝŶŐ���DϬϯ͘Ϭϯ&�ƉƌĞ-
ĚŝĐƚƐ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�ƌĞĂĐƟŽŶƐ�ŝŶĚƵĐĞĚ�ďǇ�ŶƵĐůĞŽŶƐ͕�ƉŝŽŶƐ͕�ĂŶĚ�
ƉŚŽƚŽŶƐ�ŽŶ�ďŽƚŚ�ƐƵďĂĐƟŶŝĚĞ�ĂŶĚ�ĂĐƟŶŝĚĞ�ŶƵĐůĞŝ�Ăƚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�ĨƌŽŵ�ƐĞǀĞƌĂů�ƚĞŶƐ�ŽĨ�DĞs�ƚŽ�ƐĞǀĞƌĂů�'Ğs͘
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Abstracts

S415 Thorium-232 fission induced by light charged particles up to 70 MeV 
DĠƟǀŝĞƌ�s͘ �ϭ͕��ƵĐŚĞŵŝŶ��͘�ϭ͕�'ƵĞƌƟŶ��͘�ϭ͕�,ĂĚĚĂĚ�&͘ �ϭ͕Ϯ͕�DŝĐŚĞů�E͘�ϭ͕Ϯ 
ϭ�>ĂďŽƌĂƚŽŝƌĞ�^h��d��,͕��ĐŽůĞ�ĚĞƐ�DŝŶĞƐ�ĚĞ�EĂŶƚĞƐ͕�hŶŝǀĞƌƐŝƚĠ�ĚĞ�EĂŶƚĞƐ͕��EZ^ͬ/EϮWϯ͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞ͖�Ϯ�'/W�
ARRONAX, Saint-Herblain, France

KďũĞĐƟǀĞƐ͗�dŚĞ�ĮƐƐŝŽŶ�ƉŚĞŶŽŵĞŶŽŶ�ŽĨ�ƚŚŽƌŝƵŵͲϮϯϮ�ŚĂƐ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�Ăƚ�ƚŚĞ��ZZKE�y�ĐǇĐůŽƚƌŽŶ�;EĂŶƚĞƐ͕�&ƌĂŶĐĞͿ�Ăƚ�ƚŚĞ�
ƐĂŵĞ�ƟŵĞ�ĂƐ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŚĞĂǀǇ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŽĨ�ŵĞĚŝĐĂů�ŝŶƚĞƌĞƐƚ�;ZĂͲϮϮϯ͕��ĐͲϮϮϱ�ĂŶĚ�hͲϮϯϬͿ�ƚŚĂƚ�ŽĐĐƵƌƐ�ǁŚĞŶ�ƐƵĐŚ�ƚĂƌ-
ŐĞƚ�ŝƐ�ŝƌƌĂĚŝĂƚĞĚ�ǁŝƚŚ�ůŝŐŚƚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ͘�dŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ĨŽĐƵƐĞƐ�ŽŶ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ�ĂŶĚ�ƚŚĞŝƌ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�d�>z^�ƐŝŵƵůĂƟŽŶƐ͘
DĂƚĞƌŝĂů�ĂŶĚ�ŵĞƚŚŽĚƐ͗��dŚĞƐĞ�ŶĞǁ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ƉƌŽƚŽŶ�ĂŶĚ�ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐǇ�ƵƐŝŶŐ�
ƚŚĞ�ƐƚĂĐŬĞĚ�ĨŽŝů�ƚĞĐŚŶŝƋƵĞ�ĂŶĚ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽƐĐŽƉǇ͘�dŚĞƐĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ůŝŵŝƚĞĚ�ƚŽ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�
ǁŝƚŚ�ĂƐƐŽĐŝĂƚĞĚ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶ�ĂŶĚ�ůŽŶŐ�ĞŶŽƵŐŚ�ŚĂůĨͲůŝǀĞ�ĚƵĞ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽŶƐƚƌĂŝŶƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�ƚŚĞ�ĐŚŽƐĞŶ�ŵĞƚŚŽĚŽů-
ogy.  
ZĞƐƵůƚƐ͗��&ƌŽŵ�ƚŚĞƐĞ�ĞǆƉĞƌŝŵĞŶƚƐ͕�ƚŚĞ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ŚĂƐ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ϴ�ƚŽ�ϯϰ�DĞs�ǁŝƚŚ�ĚĞƵ-
ƚĞƌŽŶƐ͕�ĂŶĚ�ϭϭ�ƚŽ�ϳϬ�DĞs�ǁŝƚŚ�ƉƌŽƚŽŶƐ͘��/ŶĚĞƉĞŶĚĞŶƚ�ĂŶĚͬŽƌ�ĐƵŵƵůĂƟǀĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ĞǆƚƌĂĐƚĞĚ͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�
ƚŚĞ�ƉŚǇƐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ŽĨ�ƚŚĞ�Ϯϱ�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůĞŝ�ĚĞƚĞĐƚĞĚ͕�ĨƌŽŵ��ŶͲϳϮ�ƚŽ�WŵͲϭϱϭ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ŚĂǀĞ�ďĞĞŶ�ƐǇƐƚĞŵĂƟĐĂůůǇ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƐŝŵƵůĂƟŽŶ�ƵƐŝŶŐ�ƚŚĞ�ůĂƐƚ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�d�>z^�ĐŽĚĞ�;ϭ͘ϲͿ͘���ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ŵŽĚĞůƐ͕�ďĂƐĞĚ�ŽŶ�ƚŚŽƐĞ�ĂůƌĞĂĚǇ�ŝŶ-
ĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĐŽĚĞ͕�ŚĂƐ�ďĞĞŶ�ĨŽƵŶĚ�ƚŽ�ďĞƩĞƌ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ǀĂůƵĞƐ�ƚŚĂŶ�ƚŚĞ�ĚĞĨĂƵůƚ�ŵŽĚĞůƐ͘�dŚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�
ŽƉƟĐĂů͕�ƉƌĞĞƋƵŝůŝďƌŝƵŵ�ĂŶĚ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ŵŽĚĞůƐ�ŚĂǀĞ�ďĞĞŶ�ĨŽƵŶĚ�ƚŽ�ŚĂǀĞ�Ă�ŐƌĞĂƚ�ŝŶŇƵĞŶĐĞ�ŽŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ǀĂůƵĞƐ͘
�ŽŶĐůƵƐŝŽŶƐ͗�KƵƌ�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ŽŶ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶĚƵĐĞĚ�ďǇ�ůŝŐŚƚ�ĐŚĂƌŐĞĚ�
ƉĂƌƟĐůĞƐ�ƐŚŽǁ�ƚŚĂƚ�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ŝŵƉƌŽǀĞ�ŽƵƌ�ŬŶŽǁůĞĚŐĞ�ŽŶ�ĮƐƐŝŽŶ͕�ďĂƐĞĚ�ŽŶ�ƌĞůĂƟǀĞůǇ�ƐŝŵƉůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚͲƵƉ�ĂŶĚ�ŵĞĂƐ-
ƵƌĞŵĞŶƚ�ŵĞƚŚŽĚ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ůĂƌŐĞ�ƐĞƚ�ŽĨ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ŚĞůƉƐ�ƚŽ�ĐŽŶƐƚƌĂŝŶ�d�>z^�ŶƵĐůĞĂƌ�ĐŽĚĞ͘

S416 High accuracy 234U(n,f) cross-section in the resonance energy region 
>ĞĂůͲ�ŝĚŽŶĐŚĂ��͘�ϭ͕�WĂƌĂĚĞůĂ��͘�ϭ͕Ϯ͕��ƵƌĄŶ�/͘�ϭ͕�dĂƐƐĂŶͲ'Žƚ�>͘�ϯ͕��ƵĚŽƵŝŶ�>͘�ϯ͕��ĂĂŵĂŹŽ�D͘�ϭ͕�>ĞĂů�>�͘�ϰ͕�>Ğ�EĂŽƵƌ�
�͘�ϯ͕�EŽŐƵĞƌƌĞ�'͘�ϱ͕�dĂƌƌşŽ��͘�ϭ͕ϲ�ĂŶĚ�ƚŚĞ�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�ϳ
ϭ�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ĂŶƟĂŐŽ�ĚĞ��ŽŵƉŽƐƚĞůĂ͕�^ƉĂŝŶ͖�Ϯ���Ͳ:Z�Ͳ/ZDD͕�'ĞĞů͕��ĞůŐŝƵŵ͖� 
ϯ��EZ^ͬ/EϮWϯͲ�/WE͕�KƌƐĂǇ͕ �&ƌĂŶĐĞ͖�ϰ�/Z^EͬW^EͲ�yW͕ �&ŽŶƚĞŶĂǇ�ĂƵǆ�ZŽƐĞƐ͕�&ƌĂŶĐĞ͖�ϱ����͕��ĂĚĂƌĂĐŚĞ͕�&ƌĂŶĐĞ͖� 
6 Department of Physics and Astronomy, Uppsala University, Sweden; 7 CERN, Geneva, Switzerland

dŚĞ�234U isotope is present in the uranium-enriched fuel of current reactors and is also formed during the thorium-fuel cycle. 
�ĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ƌĞůĂƟǀĞůǇ�ůŽǁ�;Ŷ͕ĨͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͕�ƚŚĞ�ƌĞĐŽƌĚƐ�ĞǆŝƐƟŶŐ�ŝŶ�ĐƵƌƌĞŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂďĂƐĞƐ�ĐŽƵůĚ�ďĞ�ƐƵĸĐŝĞŶƚ�ĨŽƌ�Ă�ĮƌƐƚ�
ĞǀĂůƵĂƟŽŶ�ŽĨ�ĐƌŝƟĐĂů�ƌĞĂĐƚŽƌƐ�ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵƐ͘�EĞǀĞƌƚŚĞůĞƐƐ͕�Ă�ĚĞƚĂŝůĞĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƌĞůĞǀĂŶƚ�ŝŶƚĞŐƌĂů�
ƌĞĂĐƚŽƌ�ƋƵĂŶƟƟĞƐ�ƌĞƋƵŝƌĞƐ�ĨŽƌ�ƚŚŝƐ�ŝŵƉŽƌƚĂŶƚ�ŝƐŽƚŽƉĞ�Ă�ŵŽƌĞ�ƉƌĞĐŝƐĞ�ĂŶĚ�ĐŽŵƉůĞƚĞ�ƐĞƚ�ŽĨ�ďĂƐŝĐ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘��ŽƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĚĂƚĂƐĞƚƐ�ĂǀĂŝůĂďůĞ�ŝŶ��y&KZ�ĂŶĚ�ĚĂƚĂ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ�;�E�&ͬ�Ͳs//͕�:�&&ϯ͘ϭ͕��ZKE�ͲϮ͘Ϯ͕�:�E�>Ͳϯ͘ϯ͕�ĞƚĐ͘Ϳ�ƐŚŽǁ�
ĚŝƐĐƌĞƉĂŶĐŝĞƐ͕�ƚŚƵƐ�ŵŽƟǀĂƟŶŐ�Ă�ŶĞǁ�ĞǆƉĞƌŝŵĞŶƚ�ĚƵƌŝŶŐ�ƚŚĞ�WŚĂƐĞϮ�ŽĨ�ƚŚĞ���ZE�ʹ�ŶͺdK&�ĨĂĐŝůŝƚǇ͘��Ŷ�ŝŵƉƌŽǀĞĚ�ĚĞƚĞĐƟŽŶ�ƐĞƚƵƉ�
ďĂƐĞĚ�ŽŶ�WĂƌĂůůĞů�WůĂƚĞ��ǀĂůĂŶĐŚĞ��ŽƵŶƚĞƌƐ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ƐƚƵĚǇ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ƌĞĂĐƟŽŶƐ�ŽĨ�234U in the whole en-
ergy range from eV up to 1 GeV.
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ͕�ǁĞ�ƉƌĞƐĞŶƚ�ŶĞǁ�ƌĞƐƵůƚƐ�ŽŶ�ƚŚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�234U, obtained with high accuracy in the resonance 
ƌĞŐŝŽŶ͕�ĂŶĚ�ƌĞůĂƟǀĞ�ƚŽ�Ϯϯϱh;Ŷ͕ĨͿ�ĂƐ�ƌĞĨĞƌĞŶĐĞ͘�dŚĞ�ƌĞĐĞŶƚ�ĞǀĂůƵĂƟŽŶ�ŽĨ�Ϯϯϱh;Ŷ͕ĨͿ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�̂ �DDz�ďǇ�>ĞĂů�Ğƚ�Ăů͘�΀^ƵďŵŝƩĞĚ�ƚŽ�
ƚŚŝƐ��ŽŶĨĞƌĞŶĐĞ΁͕�ďĂƐĞĚ�ŽŶ�ƉƌĞǀŝŽƵƐ�ŶͺdK&�ĚĂƚĂ�΀WĂƌĂĚĞůĂ�Ğƚ�Ăů͕͘�tKE��ZϮϬϭϱ�WƌŽĐĞĞĚŝŶŐƐ΁͕�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ĨŽƌ�ĐŚĂƌĂĐƚĞƌŝƐŝŶŐ�
ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ͕�ĂŶĚ�ŝƐ�ŚĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ŽĸĐŝĂů�ŶͺdK&�ŇƵǆ͘�
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dŽǀĞƐƐŽŶ�&͘ ͕��ƵŬĞ��͕͘�<ůĞŝŶƌĂƚŚ�s͘ ͕�DĂŶŶŝŶŐ��͕͘�DĂǇŽƌŽǀ��͕͘�DĞŝĞƌďĂĐŚƚŽů�<͕͘�DŽƐďǇ�^͕͘�^ŚŝĞůĚƐ��͘� 
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�

EƵĐůĞĂƌ�ĚĂƚĂ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ĂƌĞ�ŶĞĞĚĞĚ�ĨŽƌ�Ă�ǁŝĚĞ�ǀĂƌŝĞƚǇ�ŽĨ�ƌĞƐĞĂƌĐŚ�ĂƌĞĂƐ͕� ŝŶĐůƵĚŝŶŐ�ĨƵŶĚĂŵĞŶƚĂů�ƐĐŝĞŶĐĞ͕�
ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ĂŶĚ�ŶŽŶͲƉƌŽůŝĨĞƌĂƟŽŶ͘�tŚŝůĞ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ĚĂƚĂ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ƚŽ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ĂĐĐƵƌĂĐŝĞƐ�ƚŚĞƌĞ�
ĂƌĞ�ƐƟůů�ŵĂŶǇ�ĂƐƉĞĐƚƐ�ŽĨ�ĮƐƐŝŽŶ�ƚŚĂƚ�ŶĞĞĚ�ĨƵƌƚŚĞƌ�ŝŶǀĞƐƟŐĂƟŽŶ͘�KŶĞ�ƐƵĐŚ�ĂƐƉĞĐƚ�ŝƐ�ŚŽǁ�dŽƚĂů�<ŝŶĞƟĐ��ŶĞƌŐǇ�;d<�Ϳ͕�ĨƌĂŐŵĞŶƚ�
ǇŝĞůĚƐ͕�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ŽƚŚĞƌ�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�ĚĞƉĞŶĚ�ŽŶ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵ͘��ŶŽƚŚĞƌ�ŝƐ�ƚŚĞ�
ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ŵĂƐƐ͕�ĐŚĂƌŐĞ�ĂŶĚ�ĞŶĞƌŐǇ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͘��ƚ�ƚŚĞ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�;>�E^��Ϳ�ǁĞ�ĂƌĞ�
ƐƚƵĚǇŝŶŐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�Ăƚ�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐŝĞƐ�ĨƌŽŵ�ƚŚĞƌŵĂů�ƵƉ�ƚŽ�ŚƵŶĚƌĞĚƐ�ŽĨ�DĞs�ƵƐŝŶŐ�ƚŚĞ�>ƵũĂŶ��ĞŶƚĞƌ�ĂŶĚ�tĞĂƉ-
ŽŶƐ�EĞƵƚƌŽŶ�ZĞƐĞĂƌĐŚ�;tEZͿ�ĨĂĐŝůŝƟĞƐ͘��ĚǀĂŶĐĞĚ�ŝŶƐƚƌƵŵĞŶƚƐ�ƐƵĐŚ�ĂƐ�^W/��Z�;ƟŵĞͲŽĨͲŇŝŐŚƚ�ĂŶĚ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌŽŵĞƚĞƌͿ͕�
ƚŚĞ�E/&&d��dŝŵĞ�WƌŽũĞĐƟŽŶ
�ŚĂŵďĞƌ�;dW�Ϳ͕�ĂŶĚ�&ƌŝƐĐŚͲŐƌŝĚĚĞĚ�/ŽŶŝǌĂƟŽŶ��ŚĂŵďĞƌƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�ǁŚŝůĞ�ŽƚŚĞƌ�
ŝŶƐƚƌƵŵĞŶƚƐ�ƐƵĐŚ�ĂƐ��ŚŝͲEƵ�ĂŶĚ���E���ĂƌĞ�ŵĞĂƐƵƌŝŶŐ�ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂ�ŽƵƚƉƵƚƐ�ŝŶ�ĮƐƐŝŽŶ͘�ZĞĐĞŶƚ�ƌĞƐƵůƚƐ�ŽŶ�ĮƐƐŝŽŶ�ĨƌĂŐ-
ŵĞŶƚ�ƉƌŽƉĞƌƟĞƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͕�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�Ă�ĚŝƐĐƵƐƐŝŽŶ�ŽĨ�ĨƵƚƵƌĞ�ƌĞƐĞĂƌĐŚ�ĚŝƌĞĐƟŽŶƐ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚƐ͘

R418 The new double energy-velocity spectrometer verdi 
Frégeau MO. 1, Jansson K. 2, Oberstedt S. 3, Hambsch F.-J. 3 
1 GANIL, Caen, France; 2 Uppsala University, Departement of Physics and Astronomy, Uppsala, Sweden; 3 
�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�:ŽŝŶƚͲZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�Ͳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂů�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕�
�ĞůŐŝƵŵ

s�Z�/�;s�ůŽĐŝƚǇ�ĨŽZ��ŝƌĞĐƚ�ƉĂƌƟĐůĞ�/ĚĞŶƟĮĐĂƟŽŶͿ�ŝƐ�Ă�ĮƐƐŝŽŶͲĨƌĂŐŵĞŶƚ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ƌĞĐĞŶƚůǇ�ƉƵƚ�ŝŶ�ŽƉĞƌĂƟŽŶ�Ăƚ�ƚŚĞ�:ŽŝŶƚ�ZĞ-
ƐĞĂƌĐŚ��ĞŶƚƌĞ� /ZDD͘�/ƚ�ĂůůŽǁƐ�ŵĞĂƐƵƌŝŶŐ�ƚŚĞ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĂŶĚ�ƚŚĞ�ǀĞůŽĐŝƚǇ�ŽĨ�ďŽƚŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ͘�dŚĞ�
ǀĞůŽĐŝƚǇ�ƉƌŽǀŝĚĞƐ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ƉƌĞͲŶĞƵƚƌŽŶ�ŵĂƐƐ�ŽĨ�ĞĂĐŚ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ǁŚĞŶ�ŝƐŽƚƌŽƉŝĐ�ƉƌŽŵƉƚͲŶĞƵƚƌŽŶ�ĞŵŝƐƐŝŽŶ�
ĨƌŽŵ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ�ŝƐ�ĂƐƐƵŵĞĚ͘�dŚĞ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ͕ �ŝŶ�ĐŽŵƉůĞŵĞŶƚ�ŽĨ�ƚŚĞ�ǀĞůŽĐŝƚǇ͕ �ƉƌŽǀŝĚĞƐ�ƚŚĞ�ƉŽƐƚͲŶĞƵƚƌŽŶ�ŵĂƐƐ͘�&ƌŽŵ�ƚŚĞ�
ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƉƌĞͲ�ĂŶĚ�ƉŽƐƚͲŶĞƵƚƌŽŶ�ŵĂƐƐĞƐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĞŵŝƩĞĚ�ďǇ�ĞĂĐŚ�ĨƌĂŐŵĞŶƚ�ŵĂǇ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ͘�DƵů-
ƟƉůŝĐŝƚǇ�ĂŶĚ�ĂǀĞƌĂŐĞ�ƐƉĞĐƚƌĂů�ĞŶĞƌŐǇ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ĨƌĂŐŵĞŶƚ�ŵĂƐƐ�ĂŶĚ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�
ƐŚĂƌŝŶŐ�ŽĨ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ďĞƚǁĞĞŶ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ�Ăƚ�ƐĐŝƐƐŝŽŶ�ĂŶĚ�ŵĂǇ�ďĞ�ƵƐĞĚ�ƚŽ�ďĞŶĐŚŵĂƌŬ�ŶƵĐůĞĂƌ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŵŽĚĞůƐ͘�
dŚĞ�s�Z�/�ƐƉĞĐƚƌŽŵĞƚĞƌ�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ďĞƐƚ�ĐŽŵƉƌŽŵŝƐĞ�ďĞƚǁĞĞŶ�ŐĞŽŵĞƚƌŝĐĂů�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ŵĂƐƐ�ƌĞƐŽůƵƟŽŶ͕�ƐƵƉĞƌƐĞĚŝŶŐ��ŽƐŞͲ
&ĂŶͲdƵƩĞ�ďǇ�Ă�ĨĂĐƚŽƌ�ϭϬϬ͘�dŚĞ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ĐŽŶƐŝƐƚƐ�ŽĨ�ĂŶ�ĞůĞĐƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ůŽĐĂƚĞĚ�ǀĞƌǇ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ĮƐƐŝŽŶĂďůĞ�ƚĂƌŐĞƚ�ĂŶĚ�Ă�
ĚŽƵďůĞ�ĂƌƌĂǇ�ŽĨ�ƐŝůŝĐŽŶ�ĚĞƚĞĐƚŽƌƐ͕�ĞĂĐŚ�ůŽĐĂƚĞĚ�ϱϬ�Đŵ�ĂǁĂǇ�ĨƌŽŵ�ƚŚĞ�ƚĂƌŐĞƚ͘�dŚĞ�ƐŝůŝĐŽŶ�ĚĞƚĞĐƚŽƌƐ�ŚĂǀĞ�ĂŶ�ĂƌĞĂ�ŽĨ�ϰϱϬ�ŵŵϮ�ĂŶĚ�
ĂƌĞ�ŵĂĚĞ�ĨƌŽŵ�ŶĞƵƚƌŽŶͲƚƌĂŶƐŵƵƚĂƟŽŶ�ĚŽƉĞĚ�;Ed�Ϳ�ƐŝůŝĐŽŶ�ƚŽ�ŵŝŶŝŵŝǌĞ�ƌŝƐĞͲƟŵĞ�ǀĂƌŝĂƟŽŶ�ĂŶĚ�ƚŽ�ƌĞĚƵĐĞ�ƉƵůƐĞ�ŚĞŝŐŚƚ�ĚĞĨĞĐƚ�ĂƐ�
ǁĞůů�ĂƐ�ƉůĂƐŵĂ�ĚĞůĂǇ�ƟŵĞ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶĮŐƵƌĂƟŽŶ�ƉƌĞͲŶĞƵƚƌŽŶ�ĂŶĚ�ƉŽƐƚͲ�ŶĞƵƚƌŽŶ�ŵĂƐƐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ǀĞƌǇ�ŐŽŽĚ�ĂŐƌĞĞ-
ment with reference data were obtained.
&ŝƌƐƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�ĮƐƐŝŽŶŝŶŐ�ϮϱϮ�Ĩ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ĞƐƚĂďůŝƐŚĞĚ�ĐĂůŝďƌĂƟŽŶ�
ƉƌŽĐĞĚƵƌĞ�ƚŽ�ŽďƚĂŝŶ�ƉƵůƐĞ�ŚĞŝŐŚƚ�ĚĞĨĞĐƚ�ĂŶĚ�ƉůĂƐŵĂ�ĚĞůĂǇ�ƟŵĞ�ĐŽƌƌĞĐƟŽŶƐ͘�&ƵƌƚŚĞƌ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ƚŽ�ƚŚĞ�s�Z�/�ƐƉĞĐƚƌŽŵĞƚĞƌ�
will be discussed.
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Abstracts

R419 New developments of the FALSTAFF experimental setup 
dŚƵůůŝĞǌ�>͘��ϭ͕��ĞƌƚŚŽƵŵŝĞƵǆ��͘�ϭ͕��ŽƌĠ��͘�ϭ͕�'ŽůĂďĞŬ��͘�ϭ͕�WĂŶĞďŝĂŶĐŽ�^͘�ϭ͕�&ĂƌŐĞƚ�&͘ �Ϯ͕�
Pancin J. 2, Frégeau MO.2, Lecolley F.-R. 3 
ϭ����͕��^D͕�/Z&h͕�^WŚE͕�'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ�͖�Ϯ�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ�͖�ϯ�>W�͕��ĂĞŶ͕�&ƌĂŶĐĞ

DŽƐƚ�ŽĨ�ƚŚĞ�ŝŶŶŽǀĂƟǀĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ƚĞĐŚŶŽůŽŐŝĞƐ͘�/Ŷ�ƚŚŝƐ�ĨĂƐƚ�ĞŶĞƌŐǇ�ĚŽŵĂŝŶ�ŵŽƌĞ�ƉƌĞĐŝƐĞ�ĂŶĚ�
ĐŽŵƉůĞƚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂƌĞ�ŶĞĞĚĞĚ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�ĐĂůůĞĚ�&�>^d�&&�ŝƐ�ƵŶĚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ͘�/ƚ�ǁŝůů�ƉƌŽǀŝĚĞ�
ŶĞǁ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ĂĐƟŶŝĚĞ�ŶƵĐůĞƵƐ�ĮƐƐŝŽŶ�Ăƚ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ďĞƚǁĞĞŶ�ŚƵŶĚƌĞĚ�ŽĨ�ŬĞs�ĂŶĚ�ƐĞǀĞƌĂů�DĞs͘
&�>^d�&&�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�ǁŝůů�ƉƌŽǀŝĚĞ�ƚŚĞ�ĨƵůů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚƐ͕�ŝ͘Ğ͘�ƚŚĞŝƌ�ŵĂƐƐĞƐ�ďĞĨŽƌĞ�ĂŶĚ�ĂŌĞƌ�
ŶĞƵƚƌŽŶ�ĞǀĂƉŽƌĂƟŽŶ�ƉƌŽĐĞƐƐ͕�ƚŚĞŝƌ�ŬŝŶĞƟĐ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ƚŚĞŝƌ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞƐ͘�dŚĞ�ĚĞĚƵĐĞĚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�
ŽĨ�ŵĂƐƐ�ǁŝůů�ƉƌŽǀŝĚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƐŚĂƌŝŶŐ�Ăƚ�ƐĐŝƐƐŝŽŶ�ďĞƚǁĞĞŶ�ďŽƚŚ�ĨƌĂŐŵĞŶƚƐ͘
dŚĞ�ŵĂƐƐ�ďĞĨŽƌĞ�ŶĞƵƚƌŽŶ�ĞǀĂƉŽƌĂƟŽŶ�ŝƐ�ŽďƚĂŝŶĞĚ�ǀŝĂ�ƚŚĞ�Ϯs�;ĚŽƵďůĞ�ǀĞůŽĐŝƚǇͿ�ŵĞƚŚŽĚ͘�/ƚ�ƌĞƋƵŝƌĞƐ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ďŽƚŚ�
ĨƌĂŐŵĞŶƚ�ǀĞůŽĐŝƟĞƐ�ŝŶ�ĐŽŝŶĐŝĚĞŶĐĞ͘�dŚĞ�ǀĞůŽĐŝƚǇ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ǁŝƚŚ�ƚǁŽ�^ĞĐŽŶĚĂƌǇ��ůĞĐƚƌŽŶ��ĞƚĞĐƚŽƌ�;^��Ϳ�ƟŵĞͲŽĨͲŇŝŐŚƚ�;dŽ&Ϳ�
ĚĞƚĞĐƚŽƌƐ͕�ǁŚŝĐŚ�ƌĞƐƉĞĐƟǀĞůǇ�ŐŝǀĞ�ƚŚĞ�ƐƚĂƌƚ�ĂŶĚ�ƐƚŽƉ�ƟŵĞƐ�ĂŶĚ�ƚŚĞ�ƉŽƐŝƟŽŶƐ͘�dŚĞ�ŵĂƐƐ�ĂŌĞƌ�ŶĞƵƚƌŽŶ�ĞǀĂƉŽƌĂƟŽŶ�ŝƐ�ŽďƚĂŝŶĞĚ�
ǁŝƚŚ�ƚŚĞ��s�;�ŶĞƌŐǇͲsĞůŽĐŝƚǇͿ�ŵĞƚŚŽĚ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ǀĞůŽĐŝƚǇ�ŝŶĨŽƌŵĂƟŽŶ͕�ƚŚĞ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ŝƐ�ƚŚĞŶ�ƌĞ-
ƋƵŝƌĞĚ͘�dŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ�ŝƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ĂŶ�ĂǆŝĂů�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ͘ �dŚŝƐ�ƚǇƉĞ�ŽĨ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĂůƐŽ�ƉĞƌŵŝƚƐ�ƚŽ�ŵĞĂƐƵƌĞ�
ƚŚĞ�ĞŶĞƌŐǇ�ůŽƐƐ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ĂůŽŶŐ�ŝƚƐ�ƚƌĂĐŬ͘�dŚŝƐ�ĞŶĞƌŐǇ�ůŽƐƐ�ƉƌŽĮůĞ�ŝƐ�ƵƐĞĨƵů�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ͘
dŚŝƐ�ƉĂƉĞƌ�ǁŝůů�ĨŽĐƵƐ�ŽŶ�&�>^d�&&�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĞƚƵƉ�ƌĞĐĞŶƚ�ĚĞǀĞůŽƉŵĞŶƚƐ͘�dŚĞ�ĚĞǀĞůŽƉŵĞŶƚƐ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�ƚŚĞ�dŽ&�ĚĞƚĞĐƚŽƌƐ�
ĂŶĚ�ŽŶ�ƚŚĞ�ĂǆŝĂů�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dĞƐƚƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ŽŶĞ�Ăƌŵ�ŽĨ�ƚŚĞ�ƐĞƚƵƉ�ǁŝůů�ďĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƐŝŵƵůĂ-
ƟŽŶƐ͘�tĞ�ǁŝůů�ƉĂǇ�ƐƉĞĐŝĂů�ĂƩĞŶƟŽŶ�ƚŽ�ƚŚĞ�ĮƐƐŝŽŶ�ĨƌĂŐŵĞŶƚ�ŶƵĐůĞĂƌ�ĐŚĂƌŐĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ĨƌŽŵ�ƚŚĞ�ĞŶĞƌŐǇ�ůŽƐƐ�ƉƌŽĮůĞ�ĂůŽŶŐ�ƚŚĞ�
ƚƌĂĐŬ�ŝŶ�ƚŚĞ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ͘

R420 Detailed examination of neutron-induced fission cross section systematic 
 uncertainties using a time projection chamber 

DĂŶŶŝŶŐ��͘�ϭ͕�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƚŚĞ�ƚŚĞ�E/&&d���ŽůůĂďŽƌĂƟŽŶ 
ϭ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�>ŽƐ��ůĂŵŽƐ͕�h^�

EƵĐůĞĂƌ�ĚĂƚĂ�ƐƵĐŚ�ĂƐ�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŚĂǀĞ�ůŽŶŐ�ďĞĞŶ�ŽĨ�ŐƌĞĂƚ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ĂŶĚ�ĚĞĨĞŶƐĞ�
ĂƉƉůŝĐĂƟŽŶƐ͘��ĚǀĂŶĐĞĚ�ƐŝŵƵůĂƟŽŶ�ĂŶĚ�ŵŽĚĞůŝŶŐ�ƉůĂǇ�Ă�ĐƌŝƟĐĂů�ƌŽůĞ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞƐĞ�ƐǇƐƚĞŵƐ͕�ƉƌŽƉĂŐĂƟŶŐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�
ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶƚŽ�ĮŶĂů�ĚĞƐŝŐŶ�ĐƌŝƚĞƌŝĂ͘�dŚĞƌĞĨŽƌĞ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ďŽƚŚ�ŵŝŶŝŵŝǌĞ�ĂŶĚ�ĨƵůůǇ�ƋƵĂŶƟĨǇ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŶƵĐůĞĂƌ�
ĚĂƚĂ͘��&ƵƌƚŚĞƌŵŽƌĞ͕�ƉƌĞĐŝƐĞ�ĚĂƚĂ�ƉƌŽǀŝĚĞƐ�ĂŶ�ĞǆĐĞůůĞŶƚ�ƚĞƐƚ�ŽĨ�ŵŽĚĞƌŶ�ŶƵĐůĞĂƌ�ƚŚĞŽƌǇ�ǁŚŝĐŚ�ĐŽŶƟŶƵĞƐ�ƚŽ�ƐƚƌŝǀĞ�ĨŽƌ�Ă�ĐŽŵƉůĞƚĞ�
ŵŽĚĞů�ŽĨ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͘�ZĞĐĞŶƚůǇ͕ � ƚŚĞ�EĞƵƚƌŽŶ� /ŶĚƵĐĞĚ�&ŝƐƐŝŽŶ�&ƌĂŐŵĞŶƚ�dƌĂĐŬŝŶŐ��ǆƉĞƌŝŵĞŶƚ� ;E/&&d�Ϳ�ŚĂƐ�ĚĞǀĞůŽƉĞĚ� ƚŚĞ�
ĮƐƐŝŽŶ�dŝŵĞ�WƌŽũĞĐƟŽŶ��ŚĂŵďĞƌ�;ĮƐƐŝŽŶdW�Ϳ�ƚŽ�ŵĞĂƐƵƌĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƚŽ�ƵŶƉƌĞĐĞĚĞŶƚĞĚ�ƉƌĞĐŝƐŝŽŶ�ďǇ�ƉƌŽǀŝĚŝŶŐ�ϯ��
ƚƌĂĐŬŝŶŐ�ŽĨ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ͘��ŶͲ
ĂůǇǌŝŶŐ�ƚƌĂĐŬ�ƉĂƌĂŵĞƚĞƌƐ�ƉƌŽǀŝĚĞƐ�Ă�ǁĞĂůƚŚ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ŶŽƚ�ƉƌĞǀŝŽƵƐůǇ�ĂǀĂŝůĂďůĞ�ǁŝƚŚ�ƐƚĂŶĚĂƌĚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ͘�dŚĞ�ƉƌĞƐ-
ĞŶƚĂƟŽŶ�ǁŝůů�ŚŝŐŚůŝŐŚƚ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�E/&&d��ĮƐƐŝŽŶdW��ƚŚĂƚ�ƉƌŽǀŝĚĞ�Ă�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�
ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ŶĂŵĞůǇ�ƉĂƌƟĐůĞ�ŝĚĞŶƟĮĐĂƟŽŶ͕�ĂŶĚ�ƚĂƌŐĞƚ�ĂŶĚ�ďĞĂŵ�ƵŶŝĨŽƌŵŝƚǇ͘
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ND 2016 - PROGRAMME & ABSTRACT BOOK 

R421 High-resolution measurements of thermal neutron-induced fission fragment yields 
 with the SPIDER 2V-2E spectrometer at LANSCE 

DĂǇŽƌŽǀ���͘ϭ͕�dŽǀĞƐƐŽŶ�&͘ ϭ͕�:ŽƌŐĞŶƐŽŶ�:͘ϭ͕�DĞŝĞƌďĂĐŚƚŽů�<͘ϭ͕�^ŚŝĞůĚƐ��͘ϭ͕Ϯ͕�sĂŶ��Ğ�tĂƚĞƌ�Z͘ϭ�� 
ϭ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�͖�Ϯ��ŽůŽƌĂĚŽ�^ĐŚŽŽů�ŽĨ�DŝŶĞƐ͕�'ŽůĚĞŶ͕��K͕�h^�

�Ŷ�ĂĐĐƵƌĂƚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĐĞƐƐ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƚŚĞ�ĂĚǀĂŶĐĞŵĞŶƚ�ŽĨ�Ă�ŶƵŵďĞƌ�ŽĨ�ĚŝƐĐŝƉůŝŶĞƐ͕�Ğ͘Ő͘�ŶƵĐůĞĂƌ�ĞŶŐŝ-
ŶĞĞƌŝŶŐ�ĂŶĚ�ĨŽƌĞŶƐŝĐƐ͘�dŽ�ĂŝĚ�ƚŚŝƐ�ĞīŽƌƚ͕�Ă�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ͕�ŵŽĚĞƌĂƚĞͲĞĸĐŝĞŶĐǇ͕ �ĚƵĂůͲĂƌŵ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�Ăƚ�
ƚŚĞ�>ŽƐ��ůĂŵŽƐ�EĞƵƚƌŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ�;>�E^��Ϳ�ǁŝƚŚ�ƚŚĞ�ŐŽĂů�ŽĨ�ƌĞĂĐŚŝŶŐ�ϭ�ĂƚŽŵŝĐ�ŵĂƐƐ�ƵŶŝƚ�ƌĞƐŽůƵƟŽŶ͘�dŚĞ�^WĞĐƚƌŽŵĞƚĞƌ�
ĨŽƌ�/ŽŶ���ƚĞƌŵŝŶĂƟŽŶ�ŝŶ�ĮƐƐŝŽŶ�ZĞƐĞĂƌĐŚ�;^W/��ZͿ�ƵƐĞƐ�ƚŚĞ�ϮsͲϮ��ŵĞƚŚŽĚ�ƚŽ�ŝŵƵůƚĂŶĞŽƵƐůǇ�ŵĞĂƐƵƌĞ�ƚŚĞ�ǀĞůŽĐŝƚǇ�ĂŶĚ�ŬŝŶĞƟĐ�
ĞŶĞƌŐǇ�ŽĨ�ĐŽŝŶĐŝĚĞŶƚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ͘��ĂĐŚ�ƐƉĞĐƚƌŽŵĞƚĞƌ�Ăƌŵ�ŝƐ�ĐŽŵƉƌŝƐĞĚ�ŽĨ�Ă�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƐǇƐƚĞŵ�ĞŵƉůŽǇŝŶŐ�ƚǁŽ�ƉŽƐŝƟŽŶͲ
ƐĞŶƐŝƟǀĞ�ŵŝĐƌŽͲĐŚĂŶŶĞů�ƉůĂƚĞ�ĚĞƚĞĐƚŽƌ�ĂƐƐĞŵďůŝĞƐ�ĂŶĚ�ĂŶ�ĂǆŝĂů�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ĂƐ�ĂŶ�ĞŶĚƉŽŝŶƚ�ĞŶĞƌŐǇ�ĚĞƚĞĐƚŽƌ͘ �^W/��Z�ŝƐ�
ǁĞůůͲƉŽƐŝƟŽŶĞĚ�ƚŽ�ĐŽůůĞĐƚ�ǀĂůƵĂďůĞ�ĚĂƚĂ�ŽŶ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�;&WzƐͿ͕�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�;ǀͿ͕�ĂŶĚ�ƚŽƚĂů�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�;d<�Ϳ�
ƌĞůĞĂƐĞ͕�Ăůů�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵ͘�dŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ĮƌƐƚ�^W/��Z�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�Ăƚ�ƚŚĞ�>ƵũĂŶ��ĞŶƚĞƌ�Ăƚ�>�E^���ĨŽƌ�ƚŚĞ�ƐǇƐƚĞŵƐ�Ϯϯϱh;ŶƚŚ͕ĨͿ�ĂŶĚ�ϮϯϵWƵ;ŶƚŚ͕ĨͿ͘

I422 The Decay Data Evaluation Project (DDEP): an international collaboration providing 
evaluated decay scheme data 
<ĞůůĞƩ�D�͘� 
���͕�>/^d͕ �>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů�;>E�Ͳ>E,�Ϳ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ��ĞĚĞǆ͕�&ƌĂŶĐĞ

dŚĞ��ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ͕�ŝƐ�ĂŶ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟŽŶ�ŽƌŝŐŝŶĂůůǇ�ĨŽƵŶĚĞĚ�ŝŶ�ϭϵϵϰ�ďĞƚǁĞĞŶ�ƚŚĞ�>ĂďŽƌĂƚŽŝƌĞ�
EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů�;>E�Ͳ>E,�Ϳ͕�&ƌĂŶĐĞ͕�ĂŶĚ�ƚŚĞ�WŚǇƐŝŬĂůŝƐĐŚͲdĞĐŚŶŝƐĐŚĞ��ƵŶĚĞƐĂŶƐƚĂůƚ�;Wd�Ϳ͕�'ĞƌŵĂŶǇ͕ �ďŽƚŚ�ŽĨ�ǁŚŝĐŚ�
ĂƌĞ�ƚŚĞ�ƌĞĐŽŐŶŝƐĞĚ�EĂƟŽŶĂů�DĞƚƌŽůŽŐǇ�/ŶƐƟƚƵƚĞƐ�;ED/ƐͿ�ĨŽƌ�ŝŽŶŝƐŝŶŐ�ƌĂĚŝĂƟŽŶ�ŝŶ�ƚŚĞŝƌ�ƌĞƐƉĞĐƟǀĞ�ĐŽƵŶƚƌŝĞƐ͘�dŚĞ�ĐŽůůĂďŽƌĂƟŽŶ�
ǁĂƐ�ƐŽŽŶ�ũŽŝŶĞĚ�ďǇ�ŽƚŚĞƌ�ŐƌŽƵƉƐ�ĨƌŽŵ�ƚŚĞ�h^͕�ĂŶĚ�ƐƵďƐĞƋƵĞŶƚůǇ�ďǇ�ŐƌŽƵƉƐ�ĨƌŽŵ��ŚŝŶĂ͕�ZŽŵĂŶŝĂ͕�ZƵƐƐŝĂ͕�^ƉĂŝŶ�ĂŶĚ�ƚŚĞ�h<͘�
�ƚ�ƉƌĞƐĞŶƚ� ƚŚĞ� ĐŽůůĂďŽƌĂƟŽŶ�ƵŶĚĞƌƚĂŬĞƐ� ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ĚĞĐĂǇ� ƐĐŚĞŵĞ�ĚĂƚĂ� ĨŽƌ�ǁĞůůͲĐŚŽƐĞŶ� ƌĂĚŝŽŶƵĐůŝĚĞƐ� ŝŶ� ƚŚĞ�ĂƌĞĂ�ŽĨ�
ƌĂĚŝŽŶƵĐůŝĚĞ�ŵĞƚƌŽůŽŐǇ͕ �ĚĞƚĞĐƚŽƌ�ĐĂůŝďƌĂƟŽŶ͕�ŶƵĐůĞĂƌ�ŵĞĚŝĐŝŶĞ͕�ďŽƚŚ�ĚŝĂŐŶŽƐƟĐ�ĂŶĚ�ƉŚĂƌŵĂĐĞƵƟĐĂů͕�ĂƐ�ǁĞůů�ĂƐ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�
ƵƐĞƌ�ƌĞƋƵĞƐƚƐ�ĨƌŽŵ�ƚŚĞ�ǁŝĚĞƌ�ĐŽŵŵƵŶŝƚǇ͕ �ĂŶĚ�ŝŶ�ĐŽŽƉĞƌĂƟŽŶ�ǁŝƚŚ�ĂĐƟǀŝƟĞƐ�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;/���Ϳ͘�
Currently the DDEP members have evaluated over 220 radionuclides, following an agreed upon methodology, which includes a 
ƉĞĞƌͲƌĞǀŝĞǁ͘�dŚĞƐĞ�ĞǀĂůƵĂƟŽŶƐ�ŝŶĐůƵĚĞ�Ăůů�ƉĂƌĂŵĞƚĞƌƐ�ƌĞůĂƟŶŐ�ƚŽ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ͖�ƌĂĚŝĂƟŽŶ�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ŝŶƚĞŶƐŝƟĞƐ͕�ŚĂůĨͲůŝĨĞ͕�
ďƌĂŶĐŚŝŶŐ�ĨƌĂĐƟŽŶƐ͕�ĞƚĐ͕͘�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ĂƚŽŵŝĐ�ĚĂƚĂ͖�yͲƌĂǇƐ͕��ƵŐĞƌ�ĞůĞĐƚƌŽŶƐ͕�ĐŽŶǀĞƌƐŝŽŶ�ĞůĞĐƚƌŽŶƐ͕�ĞƚĐ͘��ǆĂŵƉůĞƐ�ĂƌĞ�
ŐŝǀĞŶ�ŽĨ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĨŽƌ�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĂŶ�ŝŶŚĞƌĞŶƚ�ŽƵƚƉƵƚ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞƐƐ͕�ǁŚŝĐŚ�ĐĂŶ�ƐĞƌǀĞ�ĂƐ�Ă�ďĂƐŝƐ�
ĨŽƌ�ĨƵƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƉƌŽŐƌĂŵŵĞƐ͘�ZĞĐĞŶƚůǇ�ĞǀĂůƵĂƚĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŝŶĐůƵĚĞ͗�ϭϴ&͕ �ϱϵ&Ğ͕�ϴϮZď͕�ϴϮ^ƌ͕ �ϴϴz͕ �ϵϬz͕ �ϴϵ�ƌ͕ �ϵϰŵdĐ͕�
ϭϬϵ�Ě͕�ϭϯϯ�Ă͕�ϭϰϬ�Ă͕�ϭϰϬ>Ă͕�ϭϱϭ^ŵ͕�ϭϲϵ�ƌ͘
ZĞĐŽŵŵĞŶĚĞĚ�ĚĞĐĂǇ�ĚĂƚĂ�ĂŶĚ�ƉůŽƚƐ�ŽĨ�ƚŚĞ�ĚĞĐĂǇ�ƐĐŚĞŵĞƐ�ĂƌĞ�ĚŝƐƐĞŵŝŶĂƚĞĚ�ƚŚƌŽƵŐŚ�Ă�ĚĞĚŝĐĂƚĞĚ�ǁĞďƐŝƚĞ͕�ŚƩƉ͗ͬͬǁǁǁ͘ŶƵĐůĞ-
ŝĚĞ͘ŽƌŐͬEƵĐ�ĂƚĂ͘Śƚŵ͕�ŚŽƐƚĞĚ�Ăƚ�ƚŚĞ�>E�Ͳ>E,�͕�ĂŶĚ�ĂƌĞ�ĂůƐŽ�ƉƵďůŝƐŚĞĚ�ƚŚƌŽƵŐŚ�Ă�ĚĞĚŝĐĂƚĞĚ�DŽŶŽŐƌĂƉŚŝĞ�ƐĞƌŝĞƐ�ŽĨ�ƚŚĞ��ƵƌĞĂƵ�
/ŶƚĞƌŶĂƟŽŶĂů�ĚĞƐ�WŽŝĚƐ�Ğƚ�DĞƐƵƌĞƐ�;�/WDͿ͘
dŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͕�ĂůŽŶŐ�ǁŝƚŚ�ƉůĂŶƐ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ͘
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R424 Nuclear data for nuclear reactor antineutrino flux calculations 
^ŽŶǌŽŐŶŝ���͘�ϭ͕�DĐ�ƵƚĐŚĂŶ���͘�ϭ͕�:ŽŚŶƐŽŶ�d�͘�ϭ͕��ŝŵŝƚƌŝŽƵ�W͘ �Ϯ 
ϭ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�Ez͕ �h^�͖�Ϯ�E�W�ͲEƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�
/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

dŚĞ�ĐƵƌƌĞŶƚ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ĂŶƟŶĞƵƚƌŝŶŽ�ĞǆƉĞƌŝŵĞŶƚƐ͕��ĂǇĂ��ĂǇ͕ ��ŽƵďůĞ��ŚŽŽǌ�ĂŶĚ�Z�EK͕�ŚĂǀĞ�ǇŝĞůĚĞĚ�Ă�ǀĞƌǇ�
ƉƌĞĐŝƐĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ŽƐĐŝůůĂƟŽŶ�ƉĂƌĂŵĞƚĞƌ�௔13͕�ďƵƚ�ŚĂǀĞ�ĂůƐŽ�ƌĞǀĞĂůĞĚ�ĂŶ�ƵŶĞǆƉĞĐƚĞĚ�ĞǆĐĞƐƐ�ŽĨ�ĂŶƟŶĞƵƚƌŝŶŽƐ�ŝŶ�ƚŚĞ�ƐƉĞĐƚƌƵŵ�
Ăƚ�ĂƌŽƵŶĚ�ϱ�DĞs͘ ��ĚĚŝƟŽŶĂůůǇ͕ �Ă�ŶĞǁ�ĂŶĂůǇƐŝƐ�ŽĨ�ƉƌĞǀŝŽƵƐ�ƐŚŽƌƚ�ĚŝƐƚĂŶĐĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ƉŽŝŶƚ�ƚŽ�Ă�ĚĞĮĐŝƚ�ŽĨ�ĂŶƟŶĞƵƚƌŝŶŽƐ͕�ƚŚĞ�ƐŽͲ
called reactor neutrino anomaly, which could be caused by one or more types of sterile neutrinos, triggering a new set of short 
ďĂƐĞůŝŶĞ�ĞǆƉĞƌŝŵĞŶƚƐ͘����ŽƚŚ�ŝƐƐƵĞƐ�ĂƌŝƐĞ�ǁŚĞŶ�ƚŚĞ�ůĂƚĞƐƚ�ĐŽŶǀĞƌƐŝŽŶ�ŵĞƚŚŽĚ�ŝƐ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĨŽƌ�ϮϯϱU 
and 239,241WƵ͘����dŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƉƌĞĚŝĐƟǀĞ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�ĂůƚĞƌŶĂƚĞ�ƐƵŵŵĂƟŽŶ�ŵĞƚŚŽĚ͕�ǁĞ�ŚĂǀĞ�ƵƉĚĂƚĞĚ�ƚŚĞ��E�&ͬ��ĚĞĐĂǇ�
ĚĂƚĂ�ƐƵďͲůŝďƌĂƌǇ�ƚŽ�ŝŶĐůƵĚĞ�ďĞƚĂ�ŝŶƚĞŶƐŝƟĞƐ�ĨƌŽŵ�d�'^�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ƵƐĞĚ�ŝƚ�ǁŝƚŚ�:�&&�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ƚŽ�ĐĂůĐƵůĂƚĞ�ĂŶƟŶĞƵ-
ƚƌŝŶŽ�ƐƉĞĐƚƌĂ͘���dŚŝƐ�ĂůůŽǁĞĚ�ƵƐ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ŶƵĐůŝĚĞƐ�ƚŚĂƚ�ĐŽŶƚƌŝďƵƚĞ�ƚŚĞ�ŵŽƐƚ�Ăƚ�ĚŝīĞƌĞŶƚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�
ƋƵĂůŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĚĞĐĂǇ�ĂŶĚ�ĮƐƐŝŽŶ�ĚĂƚĂ͘����ĚĚŝƟŽŶĂůůǇ͕ �ǁĞ�ĚĞƌŝǀĞĚ�Ă�ƐǇƐƚĞŵĂƟĐ�ŽĨ�ƚŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŝŶƚĞŐƌĂƚĞĚ�ĂŶƟ-
ŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĂƐ�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ���ĂŶĚ���ŽĨ�ƚŚĞ�ƚĂƌŐĞƚ͕�ĂŶĂůŽŐŽƵƐ�ƚŽ�ƚŚĂƚ�ĨŽƌ�ďĞƚĂͲĚĞůĂǇĞĚ�ŶĞƵƚƌŽŶƐ͘���KŶ�ĂŶŽƚŚĞƌ�ĨƌŽŶƚ͕�ƚŚĞ�
thermal Ϯϯϱh��E�&ͬ��ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ǁĞƌĞ�ĐƌŝƟĐĂůůǇ�ƌĞǀŝĞǁĞĚ�ĂŶĚ�ĐŽƌƌĞĐƟŽŶƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ĂĐĐŽƵŶƚ�ĨŽƌ�ĂͿ�ĞƌƌŽŶĞŽƵƐ�ǀĂůƵĞƐ͕�ďͿ�
ŶĞǁůǇ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ďĞƩĞƌ�ĞƐƟŵĂƚĞƐ�ŽĨ�ŝƐŽŵĞƌŝĐ�ƌĂƟŽƐ͕�ĂŶĚ�ĐͿ�ĐŽŶƐŝƐƚĞŶĐǇ�ǁŝƚŚ�ĨĂƌ�ŵŽƌĞ�ƌĞĐĞŶƚ�ĚĞĐĂǇ�ĚĂƚĂ͘��dŚĞ�ƚŚĞƌŵĂů�ϮϯϱU 
ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞĐƚĞĚ�ǇŝĞůĚƐ�ŝƐ�ŝŶ�ŵƵĐŚ�ďĞƩĞƌ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƐƉĞĐƚƌƵŵ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�
:�&&�ǇŝĞůĚƐ͘���DŽƌĞŽǀĞƌ͕ �ĂŶ�ĞǆĐĞƐƐ�ŽĨ�ĞůĞĐƚƌŽŶƐ�ŽďƐĞƌǀĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŽƌŝŐŝŶĂů��E�&ͬ��ǇŝĞůĚƐ�ĚŝƐĂƉƉĞĂƌƐ�ŽŶĐĞ�ƚŚĞ�ĐŽƌƌĞĐƚĞĚ�ǇŝĞůĚƐ�
ĂƌĞ�ƵƐĞĚ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĐŽŶƟŶƵĞ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ĚĂƚĂ�ƵƐĞĚ�ŝŶ�ƐƵŵŵĂƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͕�ǁĞ�ŚĂǀĞ�ŝĚĞŶƟĮĞĚ�ƚŚĞ�96z�ŝƐŽŵĞƌŝĐ�ƌĂƟŽ�ĂƐ�
ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƋƵĂŶƟƚǇ�ƚŚĂƚ�ǁŽƵůĚ�ŵĞƌŝƚ�Ă�ŵĞĂƐƵƌĞŵĞŶƚ͘����ƵƌƌĞŶƚůǇ͕ �ŽŶůǇ�ĞƐƟŵĂƚĞƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ͕�ǁŚŝĐŚ�ĚŽ�ŶŽƚ�ĂŐƌĞĞ͕�ůĞĂĚŝŶŐ�ƚŽ�
Ă�ƉĞĂŬ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ĂďŽƵƚ�ϱ�й�ŝŶ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ͘���&ŝŶĂůůǇ͕ �ǁĞ�ŚĂǀĞ�ĞǆƉůŽƌĞĚ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŚĂƚ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶƐ�
ĨƌŽŵ�ĞƉŝƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ�ŝŶ�Ă�ƉŽǁĞƌ�ƌĞĂĐƚŽƌ�ĂƌĞ�ĐĂƵƐŝŶŐ�ƚŚĞ�ĞǆĐĞƐƐ�ŽĨ�ĂŶƟŶĞƵƚƌŝŶŽƐ�Ăƚ�ϱ�DĞs͘

tŽƌŬ�Ăƚ��E>�ǁĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ�ŽĨ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϬϮͲϵϴ�,ϭϬϴϴϲ͘

R425 233U data evaluation for criticality study 
Alrwashdeh M. 
Jordan Atomic Energy Commission, Irbid, Jordan

dŽ�ŵĞĞƚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŶĞĞĚƐ�ŽĨ�ƚŚŽƌŝƵŵͲďĂƐĞĚ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ƐǇƐƚĞŵƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ͕�ƚŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�
ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ĂŶĚ�ĂĐĐƵƌĂĐǇ�ŽĨ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�hͲϮϯϯ�ƚŽ�ƉĞƌĨŽƌŵ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĐƌŝƟĐĂů�ƐǇƐƚĞŵ�ĨŽƌ�ƚŚĞ�
ƚŚŽƌŝƵŵ�Ͳ�ƵƌĂŶŝƵŵ�ĨƵĞů�ĐǇĐůĞ͘��Ǉ�ƵƟůŝƐŝŶŐ�ƚŚĞ�ŵĞƚŚŽĚ�ŽĨ�ǁĞŝŐŚƚĞĚ�ůĞĂƐƚ�ƐƋƵĂƌĞƐ�ĂŶĚ�ƵƐŝŶŐ�ŶŽŶůŝŶĞĂƌ�ƌĞŐƌĞƐƐŝŽŶ�ǁŝƚŚ�ŚŝŐŚͲŽƌĚĞƌ�
ƉŽůǇŶŽŵŝĂůƐ�ƚŽ�ŵĞĞƚ�ƚŚĞ�ŐƌŽǁŝŶŐ�ĚĞŵĂŶĚƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�Ă�ĐŽŵƉƵƚĞƌ�ƉƌŽŐƌĂŵŵĞ�&/dtZ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ĂŶĚ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƚŽƚĂů�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�D�s�ŝŶĐŝĚĞŶƚ�ĞŶĞƌŐǇ�ƉĂƌƟĐůĞƐ͕�Ğ͘Ő͕͘�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ƉƌŽƚŽŶƐ͘�
dŚĞ�&/dtZ�ƉƌŽŐƌĂŵŵĞ�ĐĂŶ�ŚĂŶĚůĞ�ǀĂƌŝĂŶĐĞ�ĂŶĚ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ƉƌŽǀŝĚĞĚ�ǁŝƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ǇŝĞůĚ�ƚŚŽƐĞ�ƐƚĂƟƐƟĐĂů�
ŵĞĂƐƵƌĞƐ�ĨŽƌ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͘�dǁŽ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ͕�ƚŚĞ�h͘^͘�ĚĂƚĂ�ďĂŶŬ��E�&�ĂŶĚ�ƚŚĞ�:ĂƉĂŶĞƐĞ�ĚĂƚĂ�ďĂŶŬ�
:�E�>͘�WƌĞͲĐĂůĐƵůĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ�^�DDz�ĐŽĚĞ�ŝŶ�ĐŽŶũƵŶĐƟŽŶ�ǁŝƚŚ�ƚǁŽ�ĮƫŶŐ�ŵĞƚŚŽĚƐ͗�ƚŚĞ��ĂǇĞƐ�ŵĞƚŚŽĚ͕�
ǁŚŝĐŚ�ŝƐ�ĂǀĂŝůĂďůĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�^�DDz�ĐŽĚĞ͕�ĂŶĚ�ƚŚĞ�ǁĞŝŐŚƚĞĚ�ůĞĂƐƚ�ƐƋƵĂƌĞƐ�ŵĞƚŚŽĚ�ǁŝƚŚ�ŶŽŶůŝŶĞĂƌ�ƌĞŐƌĞƐƐŝŽŶ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�
ƉƌŽŐƌĂŵŵĞ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĂǀĂŝůĂďůĞ�hͲϮϯϯ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ƐƵŝƚĂďůĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ĐƌŝƟĐĂů�ďĞŶĐŚ-
ŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚƐ�ĂŶĚ�ĨŽƌ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ŵƵůƟƉůŝĐĂƟŽŶ�ĨĂĐƚŽƌ�<Ğī�ĨŽƌ�ƐĞǀĞƌĂů�ďĞŶĐŚŵĂƌŬƐ�ŝŶ�ďŽƚŚ�ƚŚĞ�ĨĂƐƚ�ĂŶĚ�ƚŚĞƌŵĂů�
energy range.



279

ND 2016 - PROGRAMME & ABSTRACT BOOK 

S426 Decay data evaluation project (DDEP): updated evaluation of the Ba-140, La-140 
 and Ce-141 decay characteristics 

Chechev VP., Kuzmenko NK. 
�ƉƉůŝĞĚ�EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚĞƐ͕�<ŚůŽƉŝŶ�ZĂĚŝƵŵ�/ŶƐƟƚƵƚĞ͕�^ĂŝŶƚ�WĞƚĞƌƐďƵƌŐ͕�ZƵƐƐŝĂ

dŚĞ��ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ�ĐŽůůĂďŽƌĂƟŽŶ�ŝƐ�ĂŝŵĞĚ�Ăƚ�ƉƌŽĚƵĐŝŶŐ�ŚŝŐŚͲƋƵĂůŝƚǇ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĚĂƚĂ�
ĞǀĂůƵĂƟŽŶƐ�ĨŽƌ�ŝŵƉŽƌƚĂŶƚ�ĂƉƉůŝĐĂƟŽŶƐͲŽƌŝĞŶƚĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�ŐĂŵŵĂ�ƌĂǇ�ƐƚĂŶĚĂƌĚƐ͕�ĚŽƐŝŵĞƚƌǇ�ƌĞĂĐƟŽŶ�ƌĞƐŝĚƵĂůƐ͕�
ŵĞĚŝĐĂů�ŝƐŽƚŽƉĞƐ͕�ĞƚĐ͘�^ƵĐŚ�ĞǀĂůƵĂƟŽŶƐ�ƐŚŽƵůĚ�ďĞ�ďĂƐĞĚ�ŽŶ�Ă�ƚŽƚĂů�ƐĞƚ�ŽĨ�ƉƵďůŝƐŚĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƚŚĞŽƌĞƟĐĂů�ĚĂƚĂ�ĂĐĐƵŵƵ-
lated to the current moment.
dŚĞ� ĐƵƌƌĞŶƚ� ĞǀĂůƵĂƟŽŶ� ŽĨ� �ĂͲϭϯϯ͕� �ĂͲϭϰϬ͕� >ĂͲϭϰϬ� ĂŶĚ� �ĞͲϭϰϭ� ĚĞĐĂǇ� ĚĂƚĂ� ƚĂŬĞƐ� ŝŶƚŽ� ĂĐĐŽƵŶƚ� ĞǆƉĞƌŝŵĞŶƚĂů� ĚĂƚĂ� ĂŶĚ� ŽƚŚĞƌ�
ŝŶĨŽƌŵĂƟŽŶ�;ĐŽŵƉŝůĂƟŽŶƐ͕�ĐĂůĐƵůĂƟŽŶƐ͕�ĂŶĂůǇƐĞƐͿ�ƉƵďůŝƐŚĞĚ�ďǇ�ϮϬϭϲ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƌĞĐĞŶƚ�ǁŽƌŬƐ�΀ϭ͕�Ϯ΁͘�dŚĞ�ĞǀĂůƵĂƚĞĚ�;ƌĞĐŽŵ-
mended) data for the above radionuclides have been obtained using the approaches, programs and procedures adopted by the 
DDEP working group.
dŚĞ�ĨŽůůŽǁŝŶŐ�ĚĞĐĂǇ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ��ĂͲϭϯϯ͕��ĂͲϭϰϬ͕�>ĂͲϭϰϬ�ĂŶĚ��ĞͲϭϰϭ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ͗�ŚĂůĨͲůŝĨĞ͕�ĚĞĐĂǇ�ĞŶĞƌŐǇ͕ �ĞŶĞƌŐŝĞƐ�
ĂŶĚ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŝƟŽŶƐ͕�ĞŶĞƌŐŝĞƐ�ĂŶĚ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�Ăůů�ƚŚĞ�ƌĂĚŝĂƟŽŶƐ�ĂĐĐŽŵƉĂŶǇŝŶŐ�ĚĞĐĂǇ͘�dŚŝƐ�ǁŽƌŬ�
ŝŶĐůƵĚĞƐ�Ă�ĐŽůůĞĐƟŽŶ͕�ƐĞůĞĐƟŽŶ�ĂŶĚ�ƐƚĂƟƐƟĐĂů�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ĐŚĞĐŬŝŶŐ�ĨŽƌ�ĐŽŶƐŝƐƚĞŶĐǇ�ŽĨ�ƚŚĞ�
obtained data within a decay scheme.
dŚĞ�ƵƉĚĂƚĞĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ŚĂǀĞ�ďĞĞŶ�ƉůĂĐĞĚ�ŽŶ�ƚŚĞ����W�ǁĞď�ƐŝƚĞ͗�;ŚƩƉ͗ͬͬǁǁǁ͘ŶƵĐůĞŝĚĞ͘ŽƌŐͬ���Wͺt'ͬ���W-
ĚĂƚĂ͘ŚƚŵͿ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ����ͬ>E�Ͳ>E,��ĂŶĚ�ƌĞĐŽŵŵĞŶĚĞĚ�ĨŽƌ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�/����/ŶƚĞƌŶĂƟŽŶĂů��ŽƐŝŵĞƚƌǇ�>ŝďƌĂƌǇ�ĨŽƌ�&ŝƐƐŝŽŶ�
and Fusion (IRDFF) and other libraries of evaluated data. 
dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĂƌƚůǇ�ĨƵŶĚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�/����ZĞƐĞĂƌĐŚ��ŽŶƚƌĂĐƚ�ϭϳϳϲϮ͕�ǁŚŝĐŚ�ŝƐ�ŐƌĂƚĞĨƵůůǇ�ĂĐŬŶŽǁůĞĚŐĞĚ͘

΀ϭ΁�D͘�tĂŶŐ͕�'͘��ƵĚŝ͕��͘,͘�tĂƉƐƚƌĂ͕�&͘ '͘�<ŽŶĚĞǀ͕ �D͘�DĂĐ�ŽƌŵŝĐŬ͕�y�yƵ͕��͘�WĨĞŝīĞƌ͕ �dŚĞ��D�ϮϬϭϮ�ĂƚŽŵŝĐ�ŵĂƐƐ�ĞǀĂůƵĂƟŽŶ͕��ŚŝŶ͘�WŚǇƐ͘��ϯϲ�
;ϮϬϭϮͿ�ϭϲϬϯ͖͘�΀Ϯ΁�D͘W͘ �hŶƚĞƌǁĞŐĞƌ͕ �Z͘�&ŝƚǌŐĞƌĂůĚ͕�hƉĚĂƚĞ�ŽĨ�E/^d�ŚĂůĨͲůŝĨĞ�ƌĞƐƵůƚƐ�ĐŽƌƌĞĐƚĞĚ�ĨŽƌ�ŝŽŶŝǌĂƟŽŶ�ĐŚĂŵďĞƌ�ƐŽƵƌĐĞͲŚŽůĚĞƌ�ŝŶƐƚĂ-
bility. Appl. Radiat. Isot. 87 (2014) 92.

S427 The XUNDL database at www.nndc.bnl.gov 
DĐ�ƵƚĐŚĂŶ���͘�ϭ͕�^ŝŶŐŚ��͘�Ϯ 
ϭ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EĞǁ�zŽƌŬ͕�h^�͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ�
Astronomy, McMaster University, Ontario, Canada

dŚĞ�ĞyƉĞƌŝŵĞŶƚĂů�hŶĞǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�>ŝƐƚ�;yhE�>Ϳ�ĐŽŵƉŝůĞƐ�ƌĞĐĞŶƚůǇ�ƉƵďůŝƐŚĞĚ�ĂƌƟĐůĞƐ�ŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƐƚƌƵĐ-
ƚƵƌĞ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŵĂŬĞƐ�ƚŚĞ�ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ƚŚƌŽƵŐŚ�Ă�ǁĞď�ŝŶƚĞƌĨĂĐĞ�ŵĂŝŶƚĂŝŶĞĚ�Ăƚ�ƚŚĞ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ�Ăƚ��ƌŽŽŬŚĂǀ-
ĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͘����ƐŝŶŐůĞ�yhE�>�ĚĂƚĂƐĞƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ĚĂƚĂ�ĂŶĚ�ŝŶĨŽƌŵĂƟŽŶ�ĨƌŽŵ�Ă�ƐŝŶŐůĞ�ũŽƵƌŶĂů�ĂƌƟĐůĞ͕�Žƌ�ĐůŽƐĞůǇ�ƌĞůĂƚĞĚ�
ĂƌƟĐůĞƐ�ĨƌŽŵ�ƚŚĞ�ƐĂŵĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ͘��^ƵƉƉůĞŵĞŶƚĂů�ŵĂƚĞƌŝĂů�ƉƌŽǀŝĚĞĚ�ďǇ�ĂƵƚŚŽƌƐ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƉƵďůŝƐŚĞĚ�ƉĂƉĞƌƐ�
ĐĂŶ�ĂůƐŽ�ďĞ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ŝŶƚŽ�yhE�>͘�^ĞǀĞƌĂů�ĚĂƚĂ�ĐĞŶƚĞƌƐ�Ăƚ�h͘^͘�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌŝĞƐ�ĂŶĚ�hŶŝǀĞƌƐŝƟĞƐ�ŽƉĞƌĂƟŶŐ�ƵŶĚĞƌ�ƚŚĞ�
ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ��K� Ɛ͛�h^ͲE�W�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�yhE�>�ĐŽŵƉŝůĂƟŽŶ�ĞīŽƌƚ�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƉƌŽǀŝĚŝŶŐ�Ă�ĚĂƚĂďĂƐĞ�ŽĨ�ĐƵƌƌĞŶƚ�ŶƵĐůĞĂƌ�
ƐƚƌƵĐƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ƚŚĞ�ĨƌĞƋƵĞŶƚ� ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ĚĂƚĂ�ĐŽŵƉŝůĞƌƐ�ĂŶĚ�ĂƵƚŚŽƌƐ�ƉƌŽǀŝĚĞƐ�ĂĚĚŝƟŽŶĂů� ŝŶĨŽƌŵĂƟŽŶ�
ďĞǇŽŶĚ�ƚŚĂƚ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ŽƌŝŐŝŶĂů�ƉƵďůŝĐĂƟŽŶ͕�ĂŶĚ�ĂůƐŽ�ŚĞůƉƐ�ŝŶ�ƌĞƐŽůǀŝŶŐ�ĚĂƚĂͲƌĞůĂƚĞĚ�ŝƐƐƵĞƐ͘�dŚĞ�yhE�>�ĚĂƚĂďĂƐĞ�ŝƐ�ƵƉĚĂƚĞĚ�
ŽŶ�Ă�ǁĞĞŬůǇ�ďĂƐŝƐ͕�ƵƐƵĂůůǇ�ƚĂŬŝŶŐ�ůĞƐƐ�ƚŚĂŶ�ϭͲϮ�ŵŽŶƚŚ�ĨƌŽŵ�ƉƵďůŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�ĂƌƟĐůĞ�ƚŽ�ŝŶĐŽƌƉŽƌĂƟŽŶ�ŝŶƚŽ�ƚŚĞ�ĚĂƚĂďĂƐĞ͘��
��ŐĞŶĞƌĂů�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�yhE�>�ǁŝůů�ďĞ�ŐŝǀĞŶ͕�ŝŶĐůƵĚŝŶŐ�ŝƚƐ�ƐĐŽƉĞ͕�ŵĞƚŚŽĚƐ�ĂŶĚ�ƉƌŽĐĞĚƵƌĞƐ͘���ǆĂŵƉůĞƐ�ŽĨ�ƚŚĞ�ďĞŶĞĮƚ�ŽĨ�ƐƵĐŚ�
Ă�ĚĂƚĂďĂƐĞ�ƚŽ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ĂŶĚ�ƵƐĞ�ŽĨ�ƚŚĞ�ǁĞď�ŝŶƚĞƌĨĂĐĞ�ǁŝůů�ďĞ�ƐŚŽǁŶ͘��WŽƐƐŝďůĞ�ĞǆƚĞŶƐŝŽŶƐ�ŝŶ�ĐŽǀĞƌĂŐĞ�ĂŶĚ�
ĐŽŵƉŝůĂƟŽŶ�ƉŽůŝĐŝĞƐ�ǁŝůů�ĂůƐŽ�ďĞ�ƉƌĞƐĞŶƚĞĚ͘��

tŽƌŬ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ�ŽĨ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ�EŽ͘���Ͳ��ϬϮͲϵϴ�,ϭϬϴϴϲ͘
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Abstracts

S428 Nuclear structure and decay data evaluation in Europe 
EĞŐƌĞƚ��͘�ϭ͕��ĂůĂďĂŶƐŬŝ��͘�Ϯ͕��ŝŵŝƚƌŝŽƵ�W͘ �ϯ͕��ůĞŬĞƐ��͘�ϰ͕�DĞƌƚǌŝŵĞŬŝƐ�dŚ͘�ϱ͕�WĂƐĐƵ�^͘�ϭ͕�dŝŵĂƌ�:͘�ϰ 
ϭ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ��ĞƉĂƌƚŵĞŶƚ͕�Ϯ��>/ͲEW͕ �,ŽƌŝĂ�,ƵůƵďĞŝ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�
ZŽŵĂŶŝĂ͖�ϯ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϰ�Dd���ƚŽŵŬŝ͕�,ƵŶŐĂƌǇ͖�
ϱ�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƚŚĞŶƐ͕��ƚŚĞŶƐ͕�'ƌĞĞĐĞ

EƵĐůĞĂƌ�^ƚƌƵĐƚƵƌĞ�ĂŶĚ��ĞĐĂǇ��ĂƚĂ�;E^��Ϳ�ĂĐƟǀŝƟĞƐ�ŝŶ��ƵƌŽƉĞ�ŝŶĐůƵĚĞ�ŵĂƐƐͲĐŚĂŝŶ�ĂŶĚ�ŝŶĚŝǀŝĚƵĂů�ŶƵĐůĞŝ�ĞǀĂůƵĂƟŽŶƐ�ĂƐ�ǁĞůů�ĂƐ�
ŚŽƌŝǌŽŶƚĂů�ĞǀĂůƵĂƟŽŶƐ�ĂŶĚ�ĐŽŵƉŝůĂƟŽŶƐ͕�ĚĂƚĂ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ĂŶĚ�ĞĚƵĐĂƟŽŶĂů�ĂĐƟǀŝƟĞƐ͘��Ɛ�ƐƵĐŚ�ƚŚĞǇ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�Ă�ůĂƌŐĞ�
ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�ĨƌŽŵ�ĞŶĞƌŐǇ͕ �ĞŶǀŝƌŽŶŵĞŶƚĂů͕�ĂŶĚ�ŵĞĚŝĐĂů�ƚŽ�ďĂƐŝĐ�ƌĞƐĞĂƌĐŚ�ŝŶ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƌĞĂĐƟŽŶƐ͕�Ăůů�ŽĨ�ǁŚŝĐŚ�
ĂƌĞ� ŝŶƚĞŶƐŝǀĞůǇ�ƉƵƌƐƵĞĚ� ŝŶ��ƵƌŽƉĞ͘��ůƚŚŽƵŐŚ� ƚŚĞ�E^���ĞǀĂůƵĂƟŽŶ�ŐƌŽƵƉƐ� ŝŶ��ƵƌŽƉĞ� ĨŽƌŵ�ƉĂƌƚ�ŽĨ� ƚŚĞ� ŝŶƚĞƌŶĂƟŽŶĂů�ŶĞƚǁŽƌŬ�
ŽĨ�E^���ĞǀĂůƵĂƚŽƌƐ͕�ǁŚŝĐŚ�ŝƐ�ĐŽŽƌĚŝŶĂƚĞĚ�ďǇ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �ƚŚĞǇ�ĂƌĞ�ĨĂĐĞĚ�ǁŝƚŚ�ƐŽŵĞ�ǀĞƌǇ�ĚŝƐƟŶĐƚ�
ĐŚĂůůĞŶŐĞƐ͘��tĞ�ǁŝůů�ƐŚŽƌƚůǇ�ƉƌĞƐĞŶƚ�ƚŚĞ�E^����ĂƚĂ��ĞŶƚƌĞ�Ăƚ�/&/EͲ,,͕��ƵĐŚĂƌĞƐƚ�ǁŝƚŚ�ĂŶ�ĞŵƉŚĂƐŝƐ�ŽŶ�ƚŚĞ�ƐƉĞĐŝĮĐ�ĐŚĂůůĞŶŐŝŶŐ�
ĐŽŶĚŝƟŽŶƐ�ƵŶĚĞƌ�ǁŚŝĐŚ�ǁĞ�ƉĞƌĨŽƌŵ�ŽƵƌ�ĂĐƟǀŝƟĞƐ�ĂŶĚ�ĚŝƐĐƵƐƐ�ƉŽƐƐŝďůĞ�ĂĐƟŽŶƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƐŝƚƵĂƟŽŶ�ĨŽƌ�ƚŚĞ�ĞŶƟƌĞ��ƵƌŽƉĞĂŶ�
E^���ĞǀĂůƵĂƟŽŶ�ĞīŽƌƚ͘

S429 A new online database of nuclear electromagnetic moments 
DĞƌƚǌŝŵĞŬŝƐ�d:͘� 
University of Athens, Faculty of Physics, Athens, Greece

EƵĐůĞĂƌ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�;�DͿ�ŵŽŵĞŶƚƐ͕� ŝ͘Ğ͘� ƚŚĞ�ŵĂŐŶĞƟĐ�ĚŝƉŽůĞ�ĂŶĚ�ƚŚĞ�ĞůĞĐƚƌŝĐ�ƋƵĂĚƌƵƉŽůĞ�ŵŽŵĞŶƚƐ͕�ƉƌŽǀŝĚĞ� ŝŵƉŽƌƚĂŶƚ�
ŝŶĨŽƌŵĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ͘��Ɛ�ŝŶ�ŽƚŚĞƌ�ƚǇƉĞƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ƚŽ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͕ �ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŶƵĐůĞĂƌ�
�D�ŵŽŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ŽƌŐĂŶŝǌĞĚ�ŝŶ�ĐŽŵƉŝůĂƟŽŶƐ�ĂůƌĞĂĚǇ�ƐŝŶĐĞ�ƚŚĞ�ĚĂǁŶ�ŽĨ�ŶƵĐůĞĂƌ�ƐĐŝĞŶĐĞ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ǁĞĂůƚŚ�ŽĨ�ƌĞĐĞŶƚ�
ŵŽŵĞŶƚƐ�ĚĂƚĂ�ƉƌŽĚƵĐĞĚ�ŝŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�ƌĂĚŝŽĂĐƟǀĞ�ďĞĂŵƐ͕�ĂƐ�ǁĞůů�ĂƐ�ĞĂƌůŝĞƌ�ĞǆŝƐƟŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ůĂĐŬ�ĂŶ�ŽŶůŝŶĞ͕�ĞĂƐǇͲ
ƚŽͲĂĐĐĞƐƐ͕�ƐǇƐƚĞŵĂƟĐĂůůǇ�ŽƌŐĂŶŝǌĞĚ�ƉƌĞƐĞŶĐĞ�ƚŽ�ĚŝƐƐĞŵŝŶĂƚĞ�ŝŶĨŽƌŵĂƟŽŶ�ƚŽ�ƌĞƐĞĂƌĐŚĞƌƐ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ĂǀĂŝůĂďůĞ�ƉƌŝŶƚĞĚ�ĐŽŵƉŝůĂ-
ƟŽŶƐ�ƐƵīĞƌ�Ă�ƌĂƚŚĞƌ�ůŽŶŐ�ůŝĨĞ�ĐǇĐůĞ͕�ďĞŝŶŐ�ůĞŌ�ďĞŚŝŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƉƵďůŝƐŚĞĚ�ŝŶ�ũŽƵƌŶĂůƐ�Žƌ�ĞůƐĞǁŚĞƌĞ͘
��ŶĞǁ͕�ŽŶůŝŶĞ�ĚĂƚĂďĂƐĞ�ĨŽĐƵƐŝŶŐ�ŽŶ�ŶƵĐůĞĂƌ��D�ŵŽŵĞŶƚƐ�ŚĂƐ�ďĞĞŶ�ƌĞĐĞŶƚůǇ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ĚŝƐƐĞŵŝŶĂƚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƚŽ�ƚŚĞ�
ĐŽŵŵƵŶŝƚǇ͘�dŚĞ�ĚĂƚĂďĂƐĞ�ŝŶĐůƵĚĞƐ�ŶŽŶͲĞǀĂůƵĂƚĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ŽĨ�ŶƵĐůĞĂƌ��D�ŵŽŵĞŶƚƐ͕�ŐŝǀŝŶŐ�ƐƚƌŽŶŐ�ĞŵƉŚĂƐŝƐ�ŽŶ�ĨƌĞ-
ƋƵĞŶƚ�ƵƉĚĂƚĞƐ�;ůŝĨĞ�ĐǇĐůĞ�ŝƐ�ϯ�ŵŽŶƚŚƐͿ�ĂŶĚ�ĚŝƌĞĐƚ�ĐŽŶŶĞĐƟŽŶ�ƚŽ�ƚŚĞ�ƐŽƵƌĐĞƐ�ǀŝĂ��K/�ĂŶĚ�E^Z�ŚǇƉĞƌůŝŶŬƐ͘�dŚĞ�ĚĂƚĂďĂƐĞ�ŚĂƐ�ďĞĞŶ�
ƌĞĐĞŶƚůǇ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶ�/��� Ɛ͛�>ŝǀĞ�ŚĂƌƚ�΀ϭ΁͕�ďƵƚ�ĐĂŶ�ĂůƐŽ�ďĞ�ĨŽƵŶĚ�ĂƐ�Ă�ƐƚĂŶĚĂůŽŶĞ�ǁĞďĂƉƉ�΀Ϯ΁͘���ĚĞƚĂŝůĞĚ�ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ĚĂƚĂďĂƐĞ�
ĨĞĂƚƵƌĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƉůĂŶƐ�ĨŽƌ�ĨƵƌƚŚĞƌ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĞǆƉĂŶƐŝŽŶ�ŝŶ�ƚŚĞ�ŶĞĂƌ�ĨƵƚƵƌĞ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͘
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S430 Latest user-related radionuclide-handbook as a link between laboratory needs and 
 international databases

Wahl W. 
/^Ƶ^͕�/ŶƐƚ͘�Ĩ͘ �^ƉĞĐƚƌŽŵĞƚƌǇ�ĂŶĚ�ZĂĚŝĂƟŽŶ�WƌŽƚĞĐƟŽŶ͕��ĞƉĂƌƚŵĞŶƚ��ĞǀĞůŽƉŵĞŶƚ͕�^ĐŚůŝĞƌƐĞĞ͕�'ĞƌŵĂŶǇ

dŚŝƐ�ƌĂĚŝŽŶƵĐůŝĚĞ�ŚĂŶĚďŽŽŬ�ŝƐ�ĐůŽƐŝŶŐ�Ă�ŐĂƉ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞƚƌŽůŽŐǇ�ĚĂƚĂďĂƐĞƐ�ĂŶĚ�ƚŚĞ�ĚĂŝůǇ�ǁŽƌŬ�ŽĨ�ůĂďŽƌĂƚŽƌǇ�ƵƐĞƌƐ�ŝŶ�ƚŚĞ�
ŚĂŶĚůŝŶŐ�ŽĨ�ƌĂĚŝŽͲŝƐŽƚŽƉŝĐ�ĚĂƚĂ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ĂĐƚƵĂů�͞sĞƌƐŝŽŶ�ϱ͘ϭ͘ϱ�;�ƵŐƵƐƚ�ϮϬϭϱͿ�ĂďŽƵƚ�ϮϱϬ�ƌĂĚŝŽͲŝƐŽƚŽƉĞƐ�ĂƌĞ�ŝŶĐůƵĚĞĚ�ĂŶĚ�
ƐƵďĚŝǀŝĚĞĚ�ŝŶƚŽ�ƐĞƉĂƌĂƚĞ�ĐŚĂƉƚĞƌƐ͗�ŶĂƚƵƌĂů�;ŝŶĐů͘�ĚĞĐĂǇ�ĐŚĂŝŶƐͿ͕�ŵĂŶͲŵĂĚĞ�;ĂĐƟǀĂƟŽŶ�Θ�ĮƐƐŝŽŶͿ͕�ĐĂůŝďƌĂƟŽŶ�;ŝŶĐů͘�ĐŽŝŶĐŝĚĞŶĐĞ�
ĐŽƌƌĞĐƟŽŶͿ�ĂŶĚ�ŶƵĐůĞĂƌͲŵĞĚŝĐŝŶĞ�;ƚŚĞƌĂƉǇ͕ �ĚŝĂŐŶŽƐƟĐ͕�W�d͕ �ďŽŶĞͲƐĞĞŬŝŶŐ͕�ďŽĚǇͲĐŽŵƉŽƐŝƟŽŶͿ͕�ĂĐƟŶŝĚĞƐ�;ƚƌĂŶƐƵƌĂŶŝĐ�ŝŶĐů͘�;Ŷ͕ɶͿͲ�
;Ŷ͕ϮŶͿͲĂĐƟǀĂƟŽŶ�Θ�ĚĞĐĂǇͲƐĞƌŝĞƐͿ͕� ůŽǁͲďĂĐŬŐƌŽƵŶĚ�ĂƉƉůŝĐĂƟŽŶ� ;ŶĞƵƚƌŽŶ� ƐĐĂƩĞƌŝŶŐ�Θ� ĐĂƉƚƵƌĞͿ͕� ůŝƐƚƐ� ŽĨ� ŝƐŽƚŽƉĞͲ� ĂŶĚ�ŵĂƚĞƌŝĂů�
ƉƌŽƉĞƌƟĞƐ�ĂŶĚ�ůĂƐƚ�ďƵƚ�ŶŽƚ�ůĞĂƐƚ�ƌĞĨĞƌĞŶĐĞƐ�Θ�ŝƐŽƚŽƉĞ�ŝŶĚĞǆ͘�WĂƌƟĐƵůĂƌ�ĞŵƉŚĂƐŝƐ�ĂƌĞ�ƉůĂĐĞĚ�ŽŶ�ƚŚĞ�ŵĞƚŚŽĚŝĐĂů�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�
ƚŚĞ�ŶŽƌŵĂƟǀĞ�ĨƵŶĚĂŵĞŶƚ�ŽĨ�ŝƐŽƚŽƉĞ�ĚĞĐĂǇͲƐĐŚĞŵĞ�ǁŝƚŚ�ƚŚĞ�ĚĞĐĂǇ�ƐƚƌƵĐƚƵƌĞ�ŝŶ�Ă�ĐůĞĂƌůǇ�ůĂŝĚͲŽƵƚ�ůŝƐƚͲŵŽĚĞ�ǁŝƚŚ�Ăůů�ƚŚĞ�ďƌĂŶĐŚ-
ĞƐ͕�ĞŶĞƌŐŝĞƐ�Θ�ŝŶƚĞŶƐŝƟĞƐ͕�ŚĂůĨͲůŝǀĞƐ�Θ�ƋͲǀĂůƵĞƐ͕�ĚĞƚĂŝůĞĚ�ĞŶĞƌŐǇ�ůŝƐƚƐ�Θ�Ă�ĐĂƚĂůŽŐƵĞ�Ăůů�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ĐŽƵƌƐĞ͘�/Ŷ�
ĐĂƐĞ�ŽĨ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ͕ �Ğ͘Ő͕͘�ƚŽ�ƌĞĐŽŶƐƚƌƵĐƚ�ƚŚĞ�ĂĐƟǀŝƚǇ�ĂƐ�ďĞƐƚ�ĂƐ�ƉŽƐƐŝďůĞ�ŝŶĚŝĐĂƚĞĚ�ĂƌĞ�ƉŚŽƚŽŶͲŝŶƚĞƌĨĞƌĞŶĐĞƐ͕�ĐĂƐĐĂĚĞ�
ƚƌĂŶƐŝƟŽŶƐ�ĂŶĚ�ĐƌŽƐƐŽǀĞƌ�ĚĞĐĂǇƐ�ǁŝƚŚ�ŵĂƌŬĞĚ�ƌĞĨĞƌĞŶĐĞ�ƉŚŽƚŽŶͲƚƌĂŶƐŝƟŽŶƐ�ŝŶĐůƵĚŝŶŐ�ĂĚǀŝĐĞƐ�ƌĞŐĂƌĚŝŶŐ�ĚŝƐƚƵƌďĂŶĐĞ�ĂůŽŶŐ�ǁŝƚŚ�
ŝŶĨŽƌŵĂƟŽŶ�ƐƵĐŚ�ĂƐ�ĐŽŝŶĐŝĚĞŶĐĞ�ĐŽƌƌĞĐƟŽŶƐ͘�&Žƌ�ƚƌĂŶƐƵƌĂŶŝĐ�ŝƐŽƚŽƉĞƐ�Ă�ŶĞǁ�ĐŽŵƉůĞƚĞ�ƐƚĂƚĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ǀŝĂ�ŶĞƵƚƌŽŶ�
ĂĐƟǀĂƟŽŶ�ĂŶĚ�ƚŚĞ�ĚĞĐĂǇ�ƉƌŽĐĞƐƐĞƐ�ĂƌĞ�ĞůĂďŽƌĂƚĞĚ�ĂŶĚ�ŝŶƐĞƌƚĞĚ͘�WĂƌƟĐƵůĂƌ�ĞīĞĐƚƐ�ĨƌŽŵ�ƚŚĞ�ƉƌĂĐƟĐĞ�ŝŶ�ŐĂŵŵĂͲƐƉĞĐƚƌŽŵĞƚƌǇ�ĂƐ�
ĂƐǇŵŵĞƚƌŝĐ�ƉĞĂŬƐ͕�Ğ͘Ő͕͘�ƚŚƌŽƵŐŚ�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ǁŝƚŚ�ŐĞƌŵĂŶŝƵŵ�ĐƌǇƐƚĂů�ĂƐ�ǁĞůů�ĂƐ�ůŝŶĞ�ďƌŽĂĚĞŶŝŶŐ͕�Ğ͘Ő͕͘�ĚƵƌŝŶŐ�7LiΎ decay are 
ʹ�ŝĨ�ŬŶŽǁŶ�ʹ �ĚĞƐĐƌŝďĞĚ͘�dĂŬŝŶŐ�Ăůů�ƚŚĞ�ĚĞƚĂŝůĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶƚŽ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ƚŚĞ�ŚĂŶĚďŽŽŬ�ĐŽŶƐŝĚĞƌĂďůǇ�ĨĂĐŝůŝƚĂƚĞƐ�ƚŚĞ�ĚĂŝůǇͲůŝĨĞ�
ŽĨ�ůĂďŽƌĂƚŽƌǇ�ƵƐĞƌƐ�ŝŶ�ƚŚĞ�ŚĂŶĚůŝŶŐ�ŽĨ�ƌĂĚŝŽͲŝƐŽƚŽƉŝĐ�ĚĂƚĂ�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ŝŵƉƌŽǀĞƐ�ƋƵĂůŝƚǇ�ĂƐƐƵƌĂŶĐĞ͘

I431 Evaluated Nuclear Structure Data Base (ENSDF) and related services at National 
 Nuclear Data Center (NNDC)

dƵůŝ�:͘ 
EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �Ez͕ �h^�

dŚĞ�ƉƌŝŵĂƌǇ�ŵŝƐƐŝŽŶ�ŽĨ�ƚŚĞ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ�Ăƚ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �h^�͕�ŝƐ�ƚŽ�ĐŽŵƉŝůĞ͕�ĞǀĂůƵĂƚĞ͕�ĂŶĚ�
ĚŝƐƐĞŵŝŶĂƚĞ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ͘��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ�^ƚƌƵĐƚƵƌĞ��ĂƚĂ�&ŝůĞ�;�E^�&Ϳ�ŝƐ�ƚŚĞ�ƉƌŝŵĂƌǇ�ƐŽƵƌĐĞ�ŽĨ�
ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ƵƐĞĚ�ďŽƚŚ�ŝŶ�ƉƵƌĞ�ĂŶĚ�ĂƉƉůŝĞĚ�ƌĞƐĞĂƌĐŚ͘�dŚĞ�ĮůĞ͕�ƵƐĞĚ�ƵŶŝǀĞƌƐĂůůǇ͕ �ŝƐ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ�ƚŚĞ�EE���ŽŶ�
ďĞŚĂůĨ�ŽĨ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽŵŵƵŶŝƚǇ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞ�ŽĨ�ƚŚĞ�/���ͬ�^͘�/ƚƐ�ƐƵƉƉůĞŵĞŶƚĂů͕�ďƵƚ�ŵŽƌĞ�ƵƉͲƚŽͲĚĂƚĞ͕�ĞǆƉĞƌŝŵĞŶƚĂů�
;ƵŶĞǀĂůƵĂƚĞĚ�Ϳ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞ�;yhE�>Ϳ�ŝƐ�ĂůƐŽ�ŵĂŝŶƚĂŝŶĞĚ�Ăƚ�ƚŚĞ�EE��͘�dŚĞ�EE���ƉƌŽǀŝĚĞƐ�ǁĞďͲďĂƐĞĚ�ƌĞƚƌŝĞǀĂůƐ�ĨŽƌ�ƚŚĞƐĞ�ĂŶĚ�
ŵĂŶǇ�ŽƚŚĞƌ�ĚĂƚĂďĂƐĞƐ�ĂŶĚ�ƚŚĞŝƌ�ƌĞůĂƚĞĚ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƵƟůŝƚǇ�ĐŽĚĞƐ͘�DĂŶǇ�ŽĨ�ƚŚĞ�ƌĞƚƌŝĞǀĂů�ƐĞƌǀŝĐĞƐ͕�ƵƐĞƐ�ŝŶ�ŵĂŶǇ�ĚŝǀĞƌƐĞ�ĮĞůĚƐ͕�
ĂŶĚ�ƉƵďůŝĐĂƟŽŶ�ƉƌŽĚƵĐƚƐ͕�ŵĂŝŶůǇ�ĨŽĐƵƐŝŶŐ�ŽŶ��E^�&͕ �ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ŚĞƌĞ͘

dŚŝƐ�ǁŽƌŬ�ŝƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ͕�h^��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ƵŶĚĞƌ��ŽŶƚƌĂĐƚƐ�EŽ͘���Ͳ��ϬϮͲϵϴ�,ϭϬϴϴϲ
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Abstracts

R432 Random sampling and validation of covariance matrices of resonance parameters
WůĞǀŶŝŬ�>͘�ϭ͕��ĞƌŽǀŶŝŬ�'͘�Ϯ 
ϭ�:ŽǎĞĨ�^ƚĞĨĂŶ�/ŶƐƟƚƵƚĞ͕�ZĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ�ĚĞƉĂƌƚŵĞŶƚ͕�>ũƵďůũĂŶĂ͕�^ůŽǀĞŶŝĂ͖�Ϯ���Ͳ:Z��/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�
DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ

�ŶĂůǇƟĐĂůůǇ�ĞǆĂĐƚ�ŵĞƚŚŽĚƐ�ĨŽƌ�ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�ŽĨ�ĂƌďŝƚƌĂƌǇ�ĐŽƌƌĞůĂƚĞĚ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘��ŵƉŚĂƐŝƐ�ŝƐ�ŐŝǀĞŶ�ŽŶ�ŽŶĞ�
ŚĂŶĚ�ŽŶ�ƚŚĞ�ƉŽƐƐŝďůĞ� ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ� ŝŶ�ƚŚĞ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ͕�ĐŽŶĐĞŶƚƌĂƟŶŐ�ŽŶ�ƚŚĞ�ƉŽƐŝƟǀĞ�ƐĞŵŝͲĚĞĮŶŝƚĞŶĞƐƐ�ĂŶĚ�ĐŽŶƐŝƐƚĞŶƚ�
ƐĂŵƉůŝŶŐ�ŽĨ�ĐŽƌƌĞůĂƚĞĚ�ŝŶŚĞƌĞŶƚůǇ�ƉŽƐŝƟǀĞ�ƉĂƌĂŵĞƚĞƌƐ͕�ĂŶĚ�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ�ŽŶ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�
ŵĞƚŚŽĚƐ�ŝƚƐĞůĨ͘ �dŚĞ�ŵĞƚŚŽĚƐ�ŚĂǀĞ�ďĞĞŶ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ƉƌŽŐƌĂŵ��E�^�D͕�ǁƌŝƩĞŶ�ŝŶ�ƚŚĞ�&ŽƌƚƌĂŶ�ůĂŶŐƵĂŐĞ͕�ǁŚŝĐŚ�ĨƌŽŵ�Ă�ĮůĞ�
ĨƌŽŵ�Ă�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ŽĨ�Ă�ĐŚŽƐĞŶ�ŝƐŽƚŽƉĞ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ�ƉƌŽĚƵĐĞƐ�ĂŶ�ĂƌďŝƚƌĂƌǇ�ŶƵŵďĞƌ�ŽĨ�ŶĞǁ�ĮůĞƐ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ�
which contain values of random samples of resonance parameters (in accordance with corresponding covariance matrices) in 
ƉůĂĐĞƐ�ŽĨ�ŽƌŝŐŝŶĂů�ǀĂůƵĞƐ͘�dŚĞ�ƐŽƵƌĐĞ�ĐŽĚĞ�ĨŽƌ�ƚŚĞ�ƉƌŽŐƌĂŵ��E�^�D�ŝƐ�ĂǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ͗�ŚƩƉƐ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘ŽƌŐͬŝŶĚĞǆͲ
ŵĞĞƟŶŐͲĐƌƉͬ�Dͺ�ĂƚĂͺWƌŽĐĞƐƐŝŶŐͺϮϬϭϱͬ͘�dŚĞ�ƉƌŽŐƌĂŵ�ǁŽƌŬƐ� ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƚĞƉƐ͗�ƌĞĂĚƐ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�
covariance data from nuclear data library, checks whether the covariance data is consistent, and produces random samples of 
ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘�dŚĞ�ĐŽĚĞ�ŚĂƐ�ďĞĞŶ�ǀĂůŝĚĂƚĞĚ�ǁŝƚŚ�ďŽƚŚ�ƌĞĂůŝƐƟĐ�ĂŶĚ�ĂƌƟĮĐŝĂů�ĚĂƚĂ�ƚŽ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ƉƌŽĚƵĐĞĚ�ƐĂŵƉůĞƐ�
ĂƌĞ�ƐƚĂƟƐƟĐĂůůǇ�ĐŽŶƐŝƐƚĞŶƚ͘��ĚĚŝƟŽŶĂůůǇ͕ �ƚŚĞ�ĐŽĚĞ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ǀĂůŝĚĂƚĞ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ŝŶ�ĞǆŝƐƟŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘���ůŝƐƚ�ŽĨ�
inconsistencies, observed in covariance data of resonance parameters in ENDF-VII.1, JEFF-3.2 and JENDL-4.0 is presented. For 
now, the work has been limited to resonance parameters, however the methods presented are general and can in principle be 
ĞǆƚĞŶĚĞĚ�ƚŽ�ƐĂŵƉůŝŶŐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĂŶǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘

R433 Covariance generation and uncertainty propagation for thermal and fast neutron 
 induced fission yields 

dĞƌƌĂŶŽǀĂ�E͘�ϭ͕Ϯ͕�^ĞƌŽƚ�K͘�Ϯ͕��ƌĐŚŝĞƌ�W͘ �Ϯ͕��Ğ�^ĂŝŶƚ�:ĞĂŶ��͘�Ϯ͕�^ƵŵŝŶŝ�D͘�ϭ͕ϯ 
ϭ�/ŶĚƵƐƚƌŝĂů��ŶŐŝŶĞĞƌŝŶŐ��ĞƉĂƌƚŵĞŶƚ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĂ͕��ŽůŽŐŶĂ͕�/ƚĂůǇ͖�Ϯ����͕���E͕���Z͕�^WZ�͕�>�WŚ͕�
�ĂĚĂƌĂĐŚĞ��ĞŶƚĞƌ͕ �^ƚ͘�WĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ͕�&ƌĂŶĐĞ͖�ϯ�/E&E͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĂ͕��ŽůŽŐŶĂ͕�/ƚĂůǇ

&ŝƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�;&zͿ�ĂƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƐĞǀĞƌĂů�ĂƉƉůŝĐĂƟŽŶƐ͕�ŝŶĐůƵĚŝŶŐ�ĚĞĐĂǇ�ŚĞĂƚ͕�ƐŚŝĞůĚŝŶŐ͕�ĚŽƐŝŵĞƚƌǇ͕ �
ďƵƌŶͲƵƉ�ĐĂůĐƵůĂƟŽŶƐ͘�dŽ�ďĞ�ƐĂĨĞ�ĂŶĚ�ƐƵƐƚĂŝŶĂďůĞ͕�ŵŽĚĞƌŶ�ĂŶĚ�ĨƵƚƵƌĞ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ�ƌĞƋƵŝƌĞ�ĂĐĐƵƌĂƚĞ�ŬŶŽǁůĞĚŐĞ�ŽŶ�ƌĞĂĐƚŽƌ�
parameters, with reduced margins of uncertainty. Present nuclear data libraries for FY do not provide consistent and com-
ƉůĞƚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶĨŽƌŵĂƟŽŶ�ǁŚŝĐŚ�ĂƌĞ�ůŝŵŝƚĞĚ͕�ŝŶ�ŵĂŶǇ�ĐĂƐĞƐ͕�ƚŽ�ŽŶůǇ�ǀĂƌŝĂŶĐĞƐ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ�ǁĞ�ƉƌŽƉŽƐĞ�Ă�ŵĞƚŚŽĚ-
ŽůŽŐǇ�ƚŽ�ĞǀĂůƵĂƚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͘�dŚĞ�ƐĞŵŝͲĞŵƉŝƌŝĐĂů�ŵŽĚĞůƐ�ĂĚŽƉƚĞĚ�
ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�:�&&Ͳϯ͘ϭ͘ϭ�&z�ůŝďƌĂƌǇ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�ƚŚĞ�'ĞŶĞƌĂůŝǌĞĚ�>ĞĂƐƚ�^ƋƵĂƌĞ�DĞƚŚŽĚ�ĂǀĂŝůĂďůĞ�ŝŶ��KEZ���;�KĚĞ�ĨŽƌ�
EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ŶĂůǇƐŝƐ�ĂŶĚ��ĂƚĂ�ĂƐƐŝŵŝůĂƟŽŶͿ�ƚŽ�ŐĞŶĞƌĂƚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƐĞǀĞƌĂů�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�
ƚŚĞƌŵĂů�ĮƐƐŝŽŶ�ŽĨ�hϮϯϱ͕�WƵϮϯϵ�ĂŶĚ�WƵϮϰϭ�ĂŶĚ�ƚŚĞ�ĨĂƐƚ�ĮƐƐŝŽŶ�ŽĨ�hϮϯϴ͕�WƵϮϯϵ͕�WƵϮϰϬ�ĂŶĚ�hϮϯϱ͘�dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƐƵĐŚ�ĐŽǀĂƌŝ-
ĂŶĐĞƐ�ŽŶ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ�ŚĂƐ�ďĞĞŶ�ĞƐƟŵĂƚĞĚ�ƵƐŝŶŐ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ĂŶĚ�DŽŶƚĞ��ĂƌůŽ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ͘�
tĞ�ƐƚƵĚŝĞĚ�ƚŚĞ�ĞīĞĐƚƐ�ŽŶ�ĚĞĐĂǇ�ŚĞĂƚ�ĂŶĚ�ƌĞĂĐƟǀŝƚǇ�ůŽƐƐ�ƵŶĐĞƌƚĂŝŶƚǇ�ĞƐƟŵĂƟŽŶ�ĨŽƌ�ƐŝŵƉůŝĮĞĚ�ƚĞƐƚ�ĐĂƐĞ�ŐĞŽŵĞƚƌŝĞƐ͕�ƐƵĐŚ�ĂƐ�
WtZ�ĂŶĚ�^&Z�ƉŝŶͲĐĞůůƐ͘�dŚĞ�ŝŵƉĂĐƚ�ŽŶ�ĞǆŝƐƟŶŐ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�:ƵůĞƐ�,ŽƌŽǁŝƚǌ�ZĞĂĐƚŽƌ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�Ăƚ����Ͳ
Cadarache, has also been considered.
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R434 Propagation of nuclear data uncertainties for fusion power measurements
Sjöstrand H. 1, Conroy S. 1, Helgesson P. 1, Hernandez SA. 1, Koning A. 1,2, Pomp S. 1, Rochman D. 3 
1 Division of applied nuclear physics, Department of physics and astronomy, Uppsala University, Uppsala, 
^ǁĞĚĞŶ͖�Ϯ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�^ǇƐƚĞŵƐ��ĞŚĂǀŝŽƵƌ�>ĂďŽƌĂƚŽƌǇ͕ �
WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ

�ŶĂůǇƟĐĂůůǇ�ĞǆĂĐƚ�ŵĞƚŚŽĚƐ�ĨŽƌ�ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�ŽĨ�ĂƌďŝƚƌĂƌǇ�ĐŽƌƌĞůĂƚĞĚ�ƉĂƌĂŵĞƚĞƌƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘��ŵƉŚĂƐŝƐ�ŝƐ�ŐŝǀĞŶ�ŽŶ�ŽŶĞ�
ŚĂŶĚ�ŽŶ�ƚŚĞ�ƉŽƐƐŝďůĞ� ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ� ŝŶ�ƚŚĞ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ͕�ĐŽŶĐĞŶƚƌĂƟŶŐ�ŽŶ�ƚŚĞ�ƉŽƐŝƟǀĞ�ƐĞŵŝͲĚĞĮŶŝƚĞŶĞƐƐ�ĂŶĚ�ĐŽŶƐŝƐƚĞŶƚ�
ƐĂŵƉůŝŶŐ�ŽĨ�ĐŽƌƌĞůĂƚĞĚ�ŝŶŚĞƌĞŶƚůǇ�ƉŽƐŝƟǀĞ�ƉĂƌĂŵĞƚĞƌƐ͕�ĂŶĚ�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ�ŽŶ�ŽƉƟŵŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�
ŵĞƚŚŽĚƐ�ŝƚƐĞůĨ͘ �dŚĞ�ŵĞƚŚŽĚƐ�ŚĂǀĞ�ďĞĞŶ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ƉƌŽŐƌĂŵ��E�^�D͕�ǁƌŝƩĞŶ�ŝŶ�ƚŚĞ�&ŽƌƚƌĂŶ�ůĂŶŐƵĂŐĞ͕�ǁŚŝĐŚ�ĨƌŽŵ�Ă�ĮůĞ�
ĨƌŽŵ�Ă�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ŽĨ�Ă�ĐŚŽƐĞŶ�ŝƐŽƚŽƉĞ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ�ƉƌŽĚƵĐĞƐ�ĂŶ�ĂƌďŝƚƌĂƌǇ�ŶƵŵďĞƌ�ŽĨ�ŶĞǁ�ĮůĞƐ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ�
which contain values of random samples of resonance parameters (in accordance with corresponding covariance matrices) in 
ƉůĂĐĞƐ�ŽĨ�ŽƌŝŐŝŶĂů�ǀĂůƵĞƐ͘�dŚĞ�ƐŽƵƌĐĞ�ĐŽĚĞ�ĨŽƌ�ƚŚĞ�ƉƌŽŐƌĂŵ��E�^�D�ŝƐ�ĂǀĂŝůĂďůĞ�ŽŶůŝŶĞ�Ăƚ͗�ŚƩƉƐ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘ŽƌŐͬŝŶĚĞǆͲ
ŵĞĞƟŶŐͲĐƌƉͬ�Dͺ�ĂƚĂͺWƌŽĐĞƐƐŝŶŐͺϮϬϭϱͬ͘�dŚĞ�ƉƌŽŐƌĂŵ�ǁŽƌŬƐ� ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƚĞƉƐ͗�ƌĞĂĚƐ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�
covariance data from nuclear data library, checks whether the covariance data is consistent, and produces random samples of 
ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ͘�dŚĞ�ĐŽĚĞ�ŚĂƐ�ďĞĞŶ�ǀĂůŝĚĂƚĞĚ�ǁŝƚŚ�ďŽƚŚ�ƌĞĂůŝƐƟĐ�ĂŶĚ�ĂƌƟĮĐŝĂů�ĚĂƚĂ�ƚŽ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ƉƌŽĚƵĐĞĚ�ƐĂŵƉůĞƐ�
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inconsistencies, observed in covariance data of resonance parameters in ENDF-VII.1, JEFF-3.2 and JENDL-4.0 is presented. For 
now, the work has been limited to resonance parameters, however the methods presented are general and can in principle be 
ĞǆƚĞŶĚĞĚ�ƚŽ�ƐĂŵƉůŝŶŐ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ĂŶǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘
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&ŝƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ǇŝĞůĚƐ�;&zͿ�ĂƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƐĞǀĞƌĂů�ĂƉƉůŝĐĂƟŽŶƐ͕�ŝŶĐůƵĚŝŶŐ�ĚĞĐĂǇ�ŚĞĂƚ͕�ƐŚŝĞůĚŝŶŐ͕�ĚŽƐŝŵĞƚƌǇ͕ �
ďƵƌŶͲƵƉ�ĐĂůĐƵůĂƟŽŶƐ͘�dŽ�ďĞ�ƐĂĨĞ�ĂŶĚ�ƐƵƐƚĂŝŶĂďůĞ͕�ŵŽĚĞƌŶ�ĂŶĚ�ĨƵƚƵƌĞ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ�ƌĞƋƵŝƌĞ�ĂĐĐƵƌĂƚĞ�ŬŶŽǁůĞĚŐĞ�ŽŶ�ƌĞĂĐƚŽƌ�
parameters, with reduced margins of uncertainty. Present nuclear data libraries for FY do not provide consistent and complete 
ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶĨŽƌŵĂƟŽŶ�ǁŚŝĐŚ�ĂƌĞ�ůŝŵŝƚĞĚ͕�ŝŶ�ŵĂŶǇ�ĐĂƐĞƐ͕�ƚŽ�ŽŶůǇ�ǀĂƌŝĂŶĐĞƐ͘�/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ�ǁĞ�ƉƌŽƉŽƐĞ�Ă�ŵĞƚŚŽĚŽůŽŐǇ�ƚŽ�
ĞǀĂůƵĂƚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƚŚĞƌŵĂů�ĂŶĚ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͘�dŚĞ�ƐĞŵŝͲĞŵƉŝƌŝĐĂů�ŵŽĚĞůƐ�ĂĚŽƉƚĞĚ�ƚŽ�ĞǀĂůƵ-
ĂƚĞ�ƚŚĞ�:�&&Ͳϯ͘ϭ͘ϭ�&z�ůŝďƌĂƌǇ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�ƚŚĞ�'ĞŶĞƌĂůŝǌĞĚ�>ĞĂƐƚ�^ƋƵĂƌĞ�DĞƚŚŽĚ�ĂǀĂŝůĂďůĞ�ŝŶ��KEZ���;�KĚĞ�ĨŽƌ�EƵĐůĞĂƌ�
ZĞĂĐƟŽŶ��ŶĂůǇƐŝƐ�ĂŶĚ��ĂƚĂ�ĂƐƐŝŵŝůĂƟŽŶͿ�ƚŽ�ŐĞŶĞƌĂƚĞ�ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƐĞǀĞƌĂů�ĮƐƐŝŽŶŝŶŐ�ƐǇƐƚĞŵƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƚŚĞƌŵĂů�
ĮƐƐŝŽŶ�ŽĨ�hϮϯϱ͕�WƵϮϯϵ�ĂŶĚ�WƵϮϰϭ�ĂŶĚ�ƚŚĞ�ĨĂƐƚ�ĮƐƐŝŽŶ�ŽĨ�hϮϯϴ͕�WƵϮϯϵ͕�WƵϮϰϬ�ĂŶĚ�hϮϯϱ͘�dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƐƵĐŚ�ĐŽǀĂƌŝĂŶĐĞƐ�ŽŶ�
ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ�ŚĂƐ�ďĞĞŶ�ĞƐƟŵĂƚĞĚ�ƵƐŝŶŐ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ĂŶĚ�DŽŶƚĞ��ĂƌůŽ�ƵŶĐĞƌƚĂŝŶƚǇ�ƉƌŽƉĂŐĂƟŽŶ�ƚĞĐŚŶŝƋƵĞƐ͘�tĞ�ƐƚƵĚŝĞĚ�
ƚŚĞ�ĞīĞĐƚƐ�ŽŶ�ĚĞĐĂǇ�ŚĞĂƚ�ĂŶĚ�ƌĞĂĐƟǀŝƚǇ�ůŽƐƐ�ƵŶĐĞƌƚĂŝŶƚǇ�ĞƐƟŵĂƟŽŶ�ĨŽƌ�ƐŝŵƉůŝĮĞĚ�ƚĞƐƚ�ĐĂƐĞ�ŐĞŽŵĞƚƌŝĞƐ͕�ƐƵĐŚ�ĂƐ�WtZ�ĂŶĚ�^&Z�
ƉŝŶͲĐĞůůƐ͘�dŚĞ�ŝŵƉĂĐƚ�ŽŶ�ĞǆŝƐƟŶŐ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�:ƵůĞƐ�,ŽƌŽǁŝƚǌ�ZĞĂĐƚŽƌ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�Ăƚ����Ͳ�ĂĚĂƌĂĐŚĞ͕�ŚĂƐ�
also been considered.
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^ĂŶĂŵŝ�d͘ �ϭ͕Ϯ͕�zĂŵĂŐƵĐŚŝ�z͘ �ϯ͕�hŽǌƵŵŝ�z͘ �ϯ͕�,ĂŐŝǁĂƌĂ�D͘�ϭ͕Ϯ͕�<ŽďĂ�z͘ �ϰ 
ϭ�,ŝŐŚ��ŶĞƌŐǇ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝǌĂƟŽŶ�;<�<Ϳ͕�dƐƵŬƵďĂ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�Ϯ�dŚĞ�'ƌĂĚƵĂƚĞ�hŶŝǀĞƌƐŝƚǇ�
ĨŽƌ��ĚǀĂŶĐĞĚ�^ƚƵĚŝĞƐ�;^K<�E��/Ϳ�:ĂƉĂŶ͖�ϯ�<ǇƵƐŚƵ�hŶŝǀĞƌƐŝƚǇ͕ �:ĂƉĂŶ͖�ϰ�EĂƟŽŶĂů�ŝŶƐƟƚƵƚĞ�ĨŽƌ�YƵĂŶƚƵŵ�ĂŶĚ�
ZĂĚŝŽůŽŐŝĐĂů�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �:ĂƉĂŶ

�ŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�;��yƐͿ�ĨŽƌ�ůŝŐŚƚ�ŵĂƐƐ�ĨƌĂŐŵĞŶƚ�ƉƌŽĚƵĐƟŽŶ�ƐŚŽƵůĚ�ďĞ�ŵŽĚĞůĞĚ�ƉƌŽƉĞƌůǇ�ƚŽ�ĞǀĂůƵĂƚĞ�ĂŵŽƵŶƚ�
ŽĨ�ĞŶĞƌŐǇ�ĚĞƉŽƐŝƟŽŶ�ŝŶ�Ă�ĮŶŝƚĞ�ǀŽůƵŵĞ�ĚƵĞ�ƚŽ�ƐŝŶŐůĞ�ŝŽŶ�ŝŶĐŝĚĞŶĐĞ͘�^ǇƐƚĞŵĂƟĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂƌĞ�ĚĞƐŝƌĞĚ�ƚŽ�ĞǀĂůƵĂƚĞ�ŶƵ-
ĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ�ŶŽƚ�ŽŶůǇ�ĨŽƌ�ǀĂƌŝŽƵƐ�ĞŶĞƌŐǇ�ďƵƚ�ĂůƐŽ�ŝŶĐŝĚĞŶƚ�ƉĂƌƟĐůĞƐ͘�dŚĞ���yƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ĨŽƌ�ƚĞŶƐ�ŽĨ�DĞs�ƉƌŽƚŽŶ͕�
ĚĞƵƚĞƌŽŶ�ŚĞůŝƵŵ�ĂŶĚ�ĐĂƌďŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ��ǇĐůŽƚƌŽŶ�ĨĂĐŝůŝƚǇ�ŽĨ�EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�
ŽĨ�ZĂĚŝŽůŽŐŝĐĂů�^ĐŝĞŶĐĞƐ͕�:ĂƉĂŶ͘�WƌŽƚŽŶƐ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ŽĨ�Ϯϰ͕�ϱϬ�ĂŶĚ�ϳϬ�DĞs͕�ĚĞƵƚĞƌŽŶ�ǁŝƚŚ�Ϯϰ�ĂŶĚ�ϱϬ�DĞs͕�ŚĞůŝƵŵ�ǁŝƚŚ�ϱϬ͕�ϳϬ�
ĂŶĚ�ϭϬϬ�DĞs͕�ĂŶĚ�ĐĂƌďŽŶ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ϱϬ͕�ϳϮ�ĂŶĚ�ϭϰϰ�DĞs�ǁĞƌĞ�ƉƌĞƉĂƌĞĚ�ĂƐ�ŝŶĐŝĚĞŶƚ�ƉĂƌƟĐůĞƐ͘�dŚĞ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ĞŶĞƌŐŝĞƐ�ĂůůŽǁ�
ƵƐ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ���yƐ�ǁŝƚŚ�ƐĂŵĞ�ĞŶĞƌŐǇ͕ �ϱϬ�DĞs͕�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƉĂƌƟĐůĞƐ�;Ɖ͕�Ě͕�,Ğ�ĂŶĚ��Ϳ�ĂŶĚ�ϳϬ�DĞs�;Ɖ͕,Ğ͕�Ϳ͕�ĂŶĚ͕�ƚŚĞ�
ĐŽŵƉĂƌŝƐŽŶ�ŽĨ���yƐ�ǁŝƚŚ�ƐĂŵĞ�ĞŶĞƌŐǇ�ƉĞƌ�ŶƵĐůĞŽŶ͕�ϭϮ�DĞsͬŶ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƉĂƌƟĐůĞƐ�;Ě͕�,Ğ͕��Ϳ͕�Ϯϰ�DĞsͬŶ�;Ɖ͕�Ě͕�,ĞͿ͘�dĂƌŐĞƚƐ�
ǁĞƌĞ��͕��ů͕�dŝ�ĂŶĚ��Ƶ�ƐĞůĨͲƐƵƉƉŽƌƚĞĚ�ĨŽŝůƐ�ǁŝƚŚ�ƚŚŝĐŬŶĞƐƐĞƐ�ůĞƐƐ�ƚŚĂŶ�ϭ�ʅŵ͘�dŚĞ�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ƐĞƚ�ŽŶ�Ă�ƚĂƌŐĞƚ�ĐŚĂŶŐĞƌ�ůĂĚĚĞƌ�Ăƚ�ƚŚĞ�
ĐĞŶƚĞƌ�ŽĨ�Ă�ƐĐĂƩĞƌŝŶŐ�ĐŚĂŵďĞƌ͘ ��ƌĂŐŐ�ĐƵƌǀĞ�ĐŽƵŶƚĞƌƐ�ƉůĂĐĞĚ�Ăƚ�ϯϬ͕�ϲϬ�ĂŶĚ�ϵϬ�ĚĞŐƌĞĞƐ�ŽĨ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ĐŚĂŵďĞƌ�ĂƌĞ�ĞŵƉůŽǇĞĚ�
ƚŽ�ŵĞĂƐƵƌĞ�ůŝŐŚƚ�ŵĂƐƐ�ĨƌĂŐŵĞŶƚƐ͘���yƐ�ĨŽƌ�>ŝ͕��Ğ͕��͕��͕�E͕�K͕�&�ĂŶĚ�EĞ�ƉƌŽĚƵĐƟŽŶ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƚĂƌŐĞƚƐ͘��ǀĂƉŽƌĂƟŽŶ�ůŝŬĞ�
ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ĂƌĞ�ŽďƐĞƌǀĞĚ�ĞǆĐĞƉƚ�ĨŽƌ�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ƚŚĞ�ŵĂƐƐ�ŽĨ�ǁŚŝĐŚ�ŝƐ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŝŽŶ͘�dŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ�
ƚŽ�ƐƚƵĚǇ�ŝŶĐŝĚĞŶƚ�ƉĂƌƟĐůĞ�ƚǇƉĞ�ĚĞƉĞŶĚĞŶĐǇ�ŽŶ���y�ĨŽƌ�ĞĂĐŚ�ƚĂƌŐĞƚ�ŶƵĐůĞŝ͘

R437 Investigations of the 27Al(d,x)24Na nuclear reaction for deuteron beam monitoring 
 purpose  

Khandaker MU. 1, Haba H. 2, Murakami M. 2, Otuka N. 3 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĂůĂǇĂ͕�<ƵĂůĂ�>ƵŵƉƵƌ͕ �DĂůĂǇƐŝĂ͖�Ϯ�EŝƐŚŝŶĂ��ĞŶƚĞƌ�ĨŽƌ��ĐĐĞůĞƌĂƚŽƌͲ�ĂƐĞĚ�
^ĐŝĞŶĐĞ͕�Z/<�E͕�tĂŬŽ͕�^ĂŝƚĂŵĂ͕�:ĂƉĂŶ͖�ϯ��EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕��ŝǀŝƐŝŽŶ�ŽĨ�WŚǇƐŝĐĂů�ĂŶĚ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞƐ͕�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ

�ĐƟǀĂƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�27�ů;Ě͕ǆͿ24EĂ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ��ďǇ�ƵƐŝŶŐ�Ă�ƐƚĂĐŬĞĚͲĨŽŝů�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ĐŽŵ-
ďŝŶĞĚ�ǁŝƚŚ�ŚŝŐŚ�ƉƵƌŝƚǇ�ŐĞƌŵĂŶŝƵŵ�;,W'ĞͿ�ɶͲƌĂǇ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŽǀĞƌ�ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ŽĨ�ϮͲϮϰ�DĞs͘ �DĞĂƐƵƌĞĚ�ĚĂƚĂ�ǁĞƌĞ�
ĐƌŝƟĐĂůůǇ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ůŝƚĞƌĂƚƵƌĞ�ĚĂƚĂ�ĂŶĚ�ĂůƐŽ�ǁŝƚŚ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ĚĂƚĂ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�d�E�>�ĚĂƚĂ�ďĂƐĞ͘�
Accuracy of the 27�ů;Ě͕ǆͿ24EĂ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ǁĞƌĞ�ĐŽŶĮƌŵĞĚ�ďǇ�ƚŚĞ�ƐŝŵƵůƚĂŶĞŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�natdŝ;Ě͕ǆͿ48V monitor re-
ĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͘�WƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ƉĞƌĨĞĐƚůǇ�ƌĞƉƌŽĚƵĐĞĚ�ƚŚĞ�/����ƌĞĐŽŵŵĞŶĚĞĚ�natdŝ;Ě͕ǆͿ48s�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͕�ďƵƚ�ƉƌŽ-
ǀŝĚĞ�ƐůŝŐŚƚ�ĚĞǀŝĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�/����ƌĞĐŽŵŵĞŶĚĞĚ�27�ů;Ě͕ǆͿ24EĂ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ͘�/ƚ�ŵĂǇ�ďĞ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ƵƐĞ�ŽĨ�27�ů;Ě͕ǆͿ24Na 
in deuteron beam monitoring should not be a perfect choice if one has the scope to use the natdŝ;Ě͕ǆͿ48s�ƌĞĂĐƟŽŶ͘
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R438 Measurements of neutron and charged particle production cross sections on   
beryllium, carbon and iron bombarded with 13MeV/nucleon neon beam 
,ĂŐŝǁĂƌĂ�D͘�ϭ͕�/ǁĂŵŽƚŽ�z͘ �Ϯ͕�DĂƚƐƵĚĂ�E͘�Ϯ͕�^ĂŶĂŵŝ�d͘ �ϭ͕�^ŚŝŐǇŽ�E͘�ϯ͕�EŝƐŚŝǌĂǁĂ�d͘ �ϯ͕�EĂŬĂƐŚŝŵĂ�,͘�Ϯ͕�^ĂŬĂŵŽƚŽ�
Y. 2 
ϭ�,ŝŐŚ��ŶĞƌŐǇ��ĐĐĞůĞƌĂƚŽƌ�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝǌĂƟŽŶ�;<�<Ϳ͕�ZĂĚŝĂƟŽŶ�^ĐŝĞŶĐĞ��ĞŶƚĞƌ͕ �dƐƵŬƵďĂ͕�:ĂƉĂŶ͖�Ϯ�:ĂƉĂŶ�
�ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ͕��ŝǀŝƐŝŽŶ�ŽĨ�EƵĐůĞĂƌ��ĂƚĂ�ĂŶĚ�ZĞĂĐƚŽƌ��ŶŐŝŶĞĞƌŝŶŐ͕�dŽŬĂŝͲŵƵƌĂ͕�:ĂƉĂŶ͖�ϯ�<ǇƵƐŚƵ�
hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƉƉůŝĞĚ�YƵĂŶƚƵŵ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�&ƵŬƵŽŬĂ͕�:ĂƉĂŶ

��ŶĞǁ�ĂĐĐĞůĞƌĂƚŽƌ�ƚĞĐŚŶŽůŽŐǇ�ŽĨ�ŝŶƚĞŶƐĞ�ĂŶĚ�ůŽǁͲĞŶĞƌŐǇ�ƌĂƌĞ�ŝƐŽƚŽƉĞ�ďĞĂŵƐ�ĚĞǀĞůŽƉĞĚ�Ăƚ�ƐŽŵĞ�ŽƌŐĂŶŝǌĂƟŽŶƐ�ƐƵĐŚ�ĂƐ�DŝĐŚŝŐĂŶ�
^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�;D^hͿ�ŽƉĞŶƐ�ŶĞǁ�ƐĐŝĞŶĐĞ�ĮĞůĚƐ͕�ĂŶĚ�ďƌŝŶŐƐ�ŽŶ�ĂŶ�ŝŶƚĞƌĞƐƚ�ŝŶ�ůŽǁͲĞŶĞƌŐǇ�ŚĞĂǀǇ�ŝŽŶ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�WĂƌƟĐůĞ�ĂŶĚ�
,ĞĂǀǇ�/ŽŶ�dƌĂŶƐƉŽƌƚ�ĐŽĚĞ�^ǇƐƚĞŵ�;W,/d^Ϳ�ŚĂƐ�ďĞĞŶ�ƚǇƉŝĐĂůůǇ�ƵƐĞĚ�ƚŽ�ĞƐƟŵĂƚĞ�ƌĂĚŝĂƟŽŶ�ĚŽƐĞ�ůĞǀĞůƐ�Ăƚ�ŚĞĂǀǇͲŝŽŶ�ĂĐĐĞůĞƌĂƚŽƌ�
ĨĂĐŝůŝƟĞƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�W,/d^�ŚĂƐ�ŶŽƚ�ǇĞƚ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ĨŽƌ�ůŽǁͲĞŶĞƌŐǇ�;ϭϬ�DĞsͬŶƵĐůĞŽŶͿ�ŚĞĂǀǇͲŝŽŶ�ƌĞĂĐƟŽŶƐ�
ĚƵĞ�ƚŽ�ůĂĐŬ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞ�ŵĞĂƐƵƌĞĚ�ŶĞƵƚƌŽŶ�ĂŶĚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ƉƌŽĚƵĐƟŽŶ�ĚŽƵďůĞ�ĚŝīĞƌĞŶƟĂů�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ�;��yƐͿ�ĨƌŽŵ�9�Ğ͕�natC and natFe targets bombarded with 13 MeV/nucleon 20Ne and made comparison between the meas-
ƵƌĞĚ�ĚĂƚĂ�ĂŶĚ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ďǇ�W,/d^͘�
dŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ƚŚĞ�,�Ͳϭ�ďĞĂŵ�ůŝŶĞ�ŽĨ�ƚŚĞ��s&�ĐǇĐůŽƚƌŽŶ�Ăƚ�ƚŚĞ�d/�Z��ĨĂĐŝůŝƚǇ�ŽĨ�:���͘�dŚĞ�ƚĂƌŐĞƚƐ�ǁĞƌĞ�
ŝŶƐƚĂůůĞĚ�ŝŶ�Ă�ǀĂĐƵƵŵ�ĐŚĂŵďĞƌ�ǁŝƚŚ�Ă�ĚŝĂŵĞƚĞƌ�ŽĨ�ϲϬ�Đŵ͘�EĞƵƚƌŽŶƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�E�Ϯϭϯ�ŽƌŐĂŶŝĐ�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌƐ�;ϱ͘Ϭϴ�
Đŵ�ŝŶ�ĚŝĂŵĞƚĞƌ�ĂŶĚ�ϱ͘Ϭϴ�Đŵ�ŝŶ�ůĞŶŐƚŚͿ�ƉůĂĐĞĚ�ŝŶ�ĚŝƌĞĐƟŽŶƐ�ŽĨ�ϭϱ͕�ϯϬ͕�ϲϬ͕�ϵϬ�ĂŶĚ�ϭϮϬ�ĚĞŐƌĞĞƐ�Ăƚ�Ă�ĚŝƐƚĂŶĐĞ�ŽĨ�Ϯ͘Ϭ�ŵ�ĨƌŽŵ�ƚŚĞ�
ƚĂƌŐĞƚƐ͘�dŚĞ�ĞǀĞŶƚƐ�ŽĨ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇƐ�ǁĞƌĞ�ƐĞƉĂƌĂƚĞĚ�ďǇ�ƵƐŝŶŐ�Ă�ƉƵůƐĞ�ƐŚĂƉĞ�ĚŝƐĐƌŝŵŝŶĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ͕�ĂŶĚ�ŶĞƵƚƌŽŶ�
ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�ƚŚĞ�dK&�ŵĞƚŚŽĚ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�ĐŽƵŶƚĞƌ�
ƚĞůĞƐĐŽƉĞ�ƐǇƐƚĞŵ�ĐŽŵƉŽƐĞĚ�ŽĨ�ƚŚƌĞĞ�ĨƵůůǇͲĚĞƉůĞƚĞĚ�ƐŝůŝĐŽŶ�ƐŽůŝĚͲƐƚĂƚĞ�ĚĞƚĞĐƚŽƌƐ�;^^�ƐͿ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƚŚŝĐŬŶĞƐƐ�;ϰϬ�ʅŵ͕�ϮϱϬ�ʅŵ�
ĂŶĚ�ϭϬϬϬ�ʅŵͿ�ĂŶĚ�Ă�Ϯ�Đŵ�ƚŚŝĐŬ�ůƵƚĞƟƵŵ�ǇƩƌŝƵŵ�ŽƌƚŚŽƐŝůŝĐĂƚĞ�;>z^KͿ�ƐĐŝŶƟůůĂƚŽƌ�ƉůĂĐĞĚ�ŝŶ�ĚŝƌĞĐƟŽŶƐ�ŽĨ�ϯϬ͕�ϲϬ͕�ĂŶĚ�ϵϬ�ĚĞŐƌĞĞƐ�ŝŶ�
ƚŚĞ�ǀĂĐƵƵŵ�ĐŚĂŵďĞƌ͘ ��ĂĐŚ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ǁĂƐ�ŝĚĞŶƟĮĞĚ�ďǇ�ƚŚĞ�ƚǁŽ�ĚŝŵĞŶƐŝŽŶ�ƉůŽƚ�ǁŝƚŚ�ƚŚĞ�ƉƵůƐĞ�ŚĞŝŐŚƚƐ�ŽĨ�ƚŚĞ�ŶĞŝŐŚďŽƌŝŶŐ�
two detectors. 
dŚĞ�ĐĂůĐƵůĂƟŽŶ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ƚŚĞ�ZͲ:YD��ĐŽƵƉůĞĚ�ǁŝƚŚ�'�D�ŵŽĚĞů�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�W,/d^�ǀĞƌƐŝŽŶ�Ϯ͘ϴϮ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�
ŵĞĂƐƵƌĞĚ�ĚĂƚĂ͘�&Žƌ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŚǇĚƌŽŐĞŶ�ŝƐŽƚŽƉĞƐ͕�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ�ŐŝǀĞ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ͕�ǁŚŝůĞ�
ƚŚĂƚ�ĨŽƌ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ŚĞĂǀŝĞƌ�ƉĂƌƟĐůĞƐ�ŐŝǀĞƐ�ůĂƌŐĞ�ƵŶĚĞƌĞƐƟŵĂƟŽŶ͘�KƵƌ�ĚĂƚĂ�ǁŝůů�ďĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŵŽĚĞů�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ�
ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĂŶĚ�ƚŚĞ�ĨƌĂŐŵĞŶƚĂƟŽŶ�ƉƌŽĚƵĐƟŽŶ�ƌĞĂĐƟŽŶ͘

R439 Dispersive and deflective effect in transverse momentum distribution of fragments 
 at intermediate energies 

DŽŵŽƚĂ�^͘�ϭ͕�ƌϮϴϬŶ�ĐŽůůĂďŽƌĂƟŽŶ�Ϯ͕�Ɖϭϳϴ�ĐŽůůĂďŽƌĂƟŽŶ�ϯ 
ϭ�<ŽĐŚŝ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �<ŽĐŚŝ͕�:ĂƉĂŶ͖�Ϯ�Z/<�EͲZZ�͕�^ĂŝƚĂŵĂ͕�:ĂƉĂŶ͖�ϯ�E/Z^Ͳ,/D��͕��ŚŝďĂ͕�:ĂƉĂŶ

In this study, transverse momentum (PdͿ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉƌŽũĞĐƟůĞͲůŝŬĞ�ĨƌĂŐŵĞŶƚƐ�;W>&ƐͿ͕�ƉƌŽĚƵĐĞĚ�Ăƚ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐŝĞƐ�Eсϵϱ�
ĂŶĚ�ϮϵϬ�DĞsͬƵ͕�ĂƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ƐǇƐƚĞŵĂƟĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ͘��ƚ�ƌĞůĂƟǀŝƐƟĐ�ĞŶĞƌŐŝĞƐ͕�ƚŚĞ�ĨƌĂŐŵĞŶƚ�ŵŽŵĞŶƚƵŵ�
ĚŝƐƚƌŝďƵƟŽŶ�ƐŚŽǁƐ�ĂŶ�ŝƐŽƚƌŽƉŝĐ�'ĂƵƐƐŝĂŶ�ƐŚĂƉĞ͕�ĂŶĚ�ƚŚĞ�ǁŝĚƚŚ�ĐĂŶ�ďĞ�ƐƵĐĐĞƐƐĨƵůůǇ�ƌĞƉƌŽĚƵĐĞĚ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�
ŽĨ�ƚŚĞ�&Ğƌŵŝ�ŵŽŵĞŶƚƵŵ�ŽĨ�ŶƵĐůĞŽŶƐ�ŝŶ�ƚŚĞ�ĨƌĂŐŵĞŶƚĂƟŽŶ�ƉƌŽĐĞƐƐ͘��ƚ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ĞŶĞƌŐŝĞƐ͕�ĂĚĚŝƟŽŶĂů�ĚŝƐƉĞƌƐŝŽŶ�ĂŶĚ�ĚĞŇĞĐ-
ƟŽŶ�ĞīĞĐƚƐ�ŚĂǀĞ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ŝŶ�Pd�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�W>&Ɛ� ŝŶ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ͘�,ŽǁĞǀĞƌ͕ �ĨƌĂŐŵĞŶƚĂƌǇ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ�ŚĂǀĞ�ƉƌĞǀĞŶƚĞĚ�ĨƌŽŵ�ĚŝƐĐůŽƐŝŶŐ�ĨƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƌĞĂĐƟŽŶ�ƉƌŽĐĞƐƐĞƐ�ĂŶĚ�ĨŽƌŵƵůĂƟŶŐ�ƚŚĞ�Pd�ĚŝƐƚƌŝďƵƟŽŶ͘
dŚĞ�ŽďǀŝŽƵƐ�ǀĞůŽĐŝƚǇ�ĚĞƉĞŶĚĞŶĐĞ�ŝƐ�ŽďƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ǁŝĚƚŚ�ŽĨ�Pd�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�W>&Ɛ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ��ƌͲďĞĂŵ�ĂŶĚ��ĞͲƚĂƌŐĞƚ�Ăƚ�
Eсϵϱ�DĞsͬƵ�ĂŶĚ�ƚŚĞ�ĚĞƉĞŶĚĞŶĐĞ�ŝƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ƌĞƉƌŽĚƵĐĞĚ�ďǇ�Ă�ƐŝŵƉůĞ�ĨŽƌŵƵůĂƟŽŶ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�Ă�ŵŝĐƌŽƐĐŽƉŝĐ�ŵŽĚĞů�ĐĂůĐƵůĂ-
ƟŽŶ͕�ŽďƐĞƌǀĞĚ�ǀĞůŽĐŝƚǇ�ĚĞƉĞŶĚĞŶĐĞ�ŝƐ�ĞǆƉůĂŝŶĞĚ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ŝŵƉĂĐƚ�ƉĂƌĂŵĞƚĞƌ͘ ��ƚ�E=290 MeV/u, no 
ƐŝŐŶŝĮĐĂŶƚ�ǀĞůŽĐŝƚǇ�ĚĞƉĞŶĚĞŶĐĞƐ�ĂƌĞ�ŽďƐĞƌǀĞĚ�ŝŶ�Pd�ĚŝƐƚƌŝďƵƟŽŶ͘�dŚŝƐ�ƌĞƐƵůƚ�ŝŶĚŝĐĂƚĞƐ�ƚŚĂƚ�ƚŚĞ�ĐŽůůĞĐƟǀĞ�ƉƌŽĐĞƐƐ͕�ǁŚŝĐŚ�ǁŽƵůĚ�
ĐĂƵƐĞ�ƚŚĞ�ǀĞůŽĐŝƚǇ�ĚĞƉĞŶĚĞŶĐĞ͕�ŝƐ�ƐƵƉƉƌĞƐƐĞĚ�Ăƚ�ŚŝŐŚĞƌ�ĞŶĞƌŐǇ͘��Ŷ�ŽƌďŝƚĂů�ĚĞŇĞĐƟŽŶ�ĞīĞĐƚ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ŝŶ�Pd�ĚŝƐƚƌŝďƵƟŽŶ�
ŽĨ�W>&Ɛ͕�ǁŚŝĐŚ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ƚŚƌŽƵŐŚ�ĨĞǁͲŶƵĐůĞŽŶ�ƌĞŵŽǀĂů�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ŚĞĂǀǇ�ƚĂƌŐĞƚƐ�Ăƚ�EΕϭϬϬ�DĞsͬƵ�ŝŶ�ĞĂƌůŝĞƌ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ͘�/Ŷ�ŽƵƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝƚŚ��ƌͲ�ĂŶĚ�<ƌͲďĞĂŵƐ�ĂŶĚ�ǀĂƌŝŽƵƐ�ƚĂƌŐĞƚƐ�;�͕��ů͕�Eď͕�dď͕�ĂŶĚ��ƵͿ�Ăƚ�EсϮϵϬ�DĞsͬƵ͕�ƚŚĞ�ĚĞŇĞĐƟŽŶ�
ĞīĞĐƚ�ŝƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ŽďƐĞƌǀĞĚ�ĂŶĚ�ƚŚĞ�ĞīĞĐƚ�ŐƌŽǁƐ�ǁŝƚŚ�ƚĂƌŐĞƚ�ŵĂƐƐ͘�/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ϭͲŶƵĐůĞŽŶ�ƌĞŵŽǀĂů�ĂŶĚ�ĞǆĐŚĂŶŐĞ�ƌĞĂĐƟŽŶƐ͕�
ƚŚĞ�ĞǀŽůƵƟŽŶĂů�ďĞŚĂǀŝŽƌ�ŝƐ�ĐŽŶƐŝƐƚĞŶƚůǇ�ĚĞƐĐƌŝďĞĚ�ďǇ�ƚŚĞ�ŽƌďŝƚĂů�ĚĞŇĞĐƟŽŶ�ǁŝƚŚ��ŽƵůŽŵď�ƉŽƚĞŶƟĂů�ĂŶĚ�ŶƵĐůĞĂƌ�ƉŽƚĞŶƟĂů͘�/Ŷ�ƚŚĞ�
ĐĂƐĞ�ŽĨ�ŵƵůƟŶƵĐůĞŽŶͲƌĞŵŽǀĂů�ƌĞĂĐƟŽŶƐ͕�Pd�ĚŝƐƚƌŝďƵƟŽŶ�ŝƐ�ƌĞƉƌŽĚƵĐĞĚ�ďǇ�ƉƌĂĐƟĐĂů�ĨŽƌŵƵůĂƟŽŶ͘�&ŽƌŵƵůĂƟŽŶ͕�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�
ƐƚƵĚǇ͕ �ĞŶĂďůĞƐ�Ă�ƌĞůŝĂďůĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĨƌĂŐŵĞŶƚƐ͕�ǁŚŝĐŚ�ǁŽƵůĚ�ďĞ�ĂƉƉůŝĐĂďůĞ�ƚŽ�ǀĂƌŝŽƵƐ�ƌĞƐĞĂƌĐŚ�ĮĞůĚƐ�ŝŶǀŽůǀŝŶŐ͕�ĨŽƌ�
ĞǆĂŵƉůĞ͕�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůĞĂƌ�ďĞĂŵƐ͘
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S440 The activation of W and Zr by deuterons at energies up to 20 MeV  
^ŝŵĞĐŬŽǀĂ��͕͘�^ƚĞĨĂŶŝŬ�D͕͘��Ğŵ�W͘ ͕�DƌĂǌĞŬ�:͘�ϭ͕�EŽǀĂŬ�:͘� 
EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�\Ğǎ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ�

dŚĞ�ƉƌŽƚŽŶ�ĂŶĚ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ŽĨ�Ă�ŐƌĞĂƚ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ŝŶĚƵĐĞĚ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌ�
ĐŽŵƉŽŶĞŶƚƐ͕� ƚĂƌŐĞƚƐ�ĂŶĚ�ďĞĂŵ�ƐƚŽƉƉĞƌƐ͘� /Ŷ�ŽƌĚĞƌ�ƚŽ� ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ� ŝŵƉŽƌƚĂŶƚ�ŶƵĐůŝĚĞƐ͕�ǁĞ�ŚĂǀĞ�ĐĂƌƌŝĞĚ�ƵƉ�ƚŚĞ� ŝƌƌĂĚŝĂƟŽŶ�
ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�ƚŚĞ�ǀĂƌŝĂďůĞͲĞŶĞƌŐǇ�ĐǇĐůŽƚƌŽŶ�hͲϭϮϬD�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ�\Ğǎ͘�dŚĞ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�
the nuclides 179,181,182m,182,183,184m,184,186Re and 187t�ĨƌŽŵ�ƌĞĂĐƟŽŶ�ŽŶ�ŶĂƚƵƌĂů�t͕�ĨƵƌƚŚĞƌ�ʹ�ƚŚĞ�ŶƵĐůŝĚĞƐ���ϴϵŵ͕ϵϬ͕�ϵϭŵ͕ϵϮŵ͕ϵϰŵ͕ϵϱŵ͕ϵϱ͕ϵϲ͕ϵϳNb, 
ϴϵ͕ϴϵŵ͕ϵϱ͕ϵϳZr and 90m,91z�ĨƌŽŵ�ƌĞĂĐƟŽŶ�ŽŶ�ŶĂƚƵƌĂů��ƌ�ǁĞƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ďǇ�ĚĞƵƚĞƌŽŶ�ďĞĂŵƐ�ŽĨ�ϮϬ�DĞs�ĞŶĞƌŐǇ͘�dŚĞ�ƐƚĂĐŬĞĚͲĨŽŝů�ƚĞĐŚ-
ŶŝƋƵĞ�ǁĂƐ�ƵƟůŝǌĞĚ͘�dŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƉƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ƚŽ�ĚĂƚĂ�ŽĨ�ŽƚŚĞƌ�ĂƵƚŚŽƌƐ�ĂŶĚ�ƚŽ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ŝƐ�
discussed.

S441 Cross sections for nuclide production in proton- and deuteron-induced reactions on 
 niobium-93 measured using the inverse kinematics method 

EĂŬĂŶŽ�<͘�ϭ͕�tĂƚĂŶĂďĞ�z͘ �ϭ͕�<ĂǁĂƐĞ�^͘�ϭ͕�<ŝŶ�d͘ �ϭ͕��ƌĂŬŝ�^͘�ϭ͕�tĂŶŐ�,͘�Ϯ͕�KƚƐƵ�,͘�Ϯ͕�^ĂŬƵƌĂŝ�,͘�Ϯ͕�dŽŐĂŶŽ�z͘ �ϯ͕�
dĂŬĞƵĐŚŝ�^͘�ϯ͕�EĂŬĂŵƵƌĂ�d͘ �ϯ͕�DĂĞĚĂ�z͘ �ϰ͕�ĨŽƌ�/ŵW��dͲZ/�&��ŽůůĂďŽƌĂƟŽŶ 
1 Kyushu University, Department of Advanced Energy Engineering Science, Fukuoka, Japan; 2 RIKEN Nishina 
�ĞŶƚĞƌ͕ �tĂŬŽ͕�:ĂƉĂŶ͖�ϯ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�dŽŬǇŽ͕�:ĂƉĂŶ͖�ϰ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
Miyazaki, Department of Applied Physics, Miyazaki, Japan

dŚĞ�ĚŝƐƉŽƐĂů�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŝƐƐƵĞƐ�ĐŽŶĐĞƌŶŝŶŐ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ŐĞŶĞƌĂƟŽŶ͘�ZĂĚŝŽĂĐƟǀŝƚǇ�ŽĨ�ůŽŶŐͲůŝǀĞĚ�ĮƐƐŝŽŶ�
ƉƌŽĚƵĐƚƐ� ;>>&WƐͿ� ŝƐ�Ă�ďŝŐ� ĨĂĐƚŽƌ�ŽĨ� ƚŚĞ� ŝƐƐƵĞ͘��ĐĐĞůĞƌĂƚŽƌͲĚƌŝǀĞŶ�ŶƵĐůĞĂƌ� ƚƌĂŶƐŵƵƚĂƟŽŶ� ŝƐ�ƉƌŽƉŽƐĞĚ� ƚŽ� ƌĞƐŽůǀĞ� ƚŚŝƐ�ƉƌŽďůĞŵ͘�
,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ŝƐ�ůŝƩůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ŽĨ�>>&WƐ�ƚŽ�ĮŶĚ�ĂŶ�ŽƉƟŵƵŵ�ƉĂƚŚǁĂǇ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ƚƌĂŶƐŵƵƚĂƟŽŶ͘�
ZĞĐĞŶƚůǇ͕ �Ă�ŶĞǁ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ�ŚĂƐ�ďĞĞŶ�ƐƚĂƌƚĞĚ�ĨŽƌ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƌĞƐŝĚƵĞƐ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƉƌŽƚŽŶ�ĂŶĚ�ĚĞƵƚĞƌŽŶ�
ŝŶĚƵĐĞĚ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ�ŽŶ�>>&WƐ�;79Se, 93Zr, 107Pd, and ϭϯϱ�ƐͿ�ƵƐŝŶŐ�ƚŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ŵĞƚŚŽĚ�ŝŶ�:ĂƉĂŶ͘�/Ŷ�ƚŚĞ�ĞǆƉĞƌŝ-
ment for 93�ƌ͕ �ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�Ă�ƐƚĂďůĞ�ŝƐŽďĂƌ͕ �93Eď͕�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ĂƐ�ǁĞůů͘�^ŝŶĐĞ�ƚŚĞƌĞ�ĂƌĞ�ƐǇƐƚĞŵĂƟĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�
ĨŽƌ�ƚŚĞ�Ɖн93Eď�ƌĞĂĐƟŽŶ�ďǇ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚ͕�Ă�ĐŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�ƚŚĞ�ƚǁŽ�ŵĞƚŚŽĚƐ�ŝƐ�ŽĨ�ƐƉĞĐŝĂů�
ŝŶƚĞƌĞƐƚ�ƚŽ�ǀĞƌŝĨǇ�ƚŚĞ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ŵĞƚŚŽĚ�ƵƐĞĚ�ŝŶ�ŽƵƌ�ƉƌŽũĞĐƚ͘�
dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�Z/<�E�Z/��ĞĂŵ�&ĂĐƚŽƌǇ�;Z/�&Ϳ͘�dŚĞ�ĐŽĐŬƚĂŝů�ďĞĂŵ�ĐŽŶƚĂŝŶŝŶŐ�ďŽƚŚ�93Nb and 93Zr at around 
ϭϬϬ�DĞsͬƵ�ǁĂƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ŝŶͲŇŝŐŚƚ�ĮƐƐŝŽŶ�ŽĨ�238h�Ăƚ�ϯϰϱ�DĞsͬƵ͘�dŚĞ�ĐŽĐŬƚĂŝů�ďĞĂŵ�ǁĂƐ�ƐĞƉĂƌĂƚĞĚ�ĂŶĚ�ŝĚĞŶƟĮĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�
�ŝŐZ/W^�ŝŶͲŇŝŐŚƚ�ƐĞƉĂƌĂƚŽƌ͘ �WĂƌƟĐůĞ�ǁĂƐࠉƐĞƉĂƌĂƚĞĚ�ďǇ�ƵƐŝŶŐ�ĞŶĞƌŐǇ�ĚĞŐƌĂĚĞƌƐ�ĂŶĚ�ƐůŝƚƐ�ƉůĂĐĞĚ�Ăƚ�ĨŽĐĂů�ƉůĂŶĞƐ͘�WĂƌƟĐůĞ�ŝĚĞŶƟ-
ĮĐĂƟŽŶ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ƚŚĞ�dK&�ŵĞƚŚŽĚ͘�dŚĞŶ�ƚŚĞ�ďĞĂŵ�ƉĂƌƟĐůĞƐ�ŝƌƌĂĚŝĂƚĞĚ��,2, CD2, and C targets placed at the entrance 
ŽĨ��ĞƌŽ�ĞŐƌĞĞ�^ƉĞĐƚƌŽŵĞƚĞƌ� ;��^Ϳ͘�dŚĞ�ƌĞƐŝĚƵĂů�ŶƵĐůĞŝ�ƉƌŽĚƵĐĞĚ�ďǇ�ŶƵĐůĞĂƌ� ƌĞĂĐƟŽŶƐ�ǁĞƌĞ� ŝĚĞŶƟĮĞĚ�ĞǀĞŶƚͲďǇͲĞǀĞŶƚ�ƵƐŝŶŐ�
��^͘�dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƉƌŽƚŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ŽŶ�93Nb at 130 MeV/u measured using the inverse 
ŬŝŶĞŵĂƟĐƐ�ŵĞƚŚŽĚ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƚŚĞ�ĚĂƚĂ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ƚŚĞ�ĂĐƟǀĂƟŽŶ�ŵĞƚŚŽĚ�ĂŶĚ�ƚŚĞ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚĞ�
W,/d^�ĐŽĚĞ�ĂŶĚ�ƚŚĞ���KE��ĐŽĚĞ͘�dŚĞ�ĚĞƚĂŝů�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ͘
dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ĨƵŶĚĞĚ�ďǇ�/ŵW��d�WƌŽŐƌĂŵ�ŽĨ��ŽƵŶĐŝů�ĨŽƌ�^ĐŝĞŶĐĞ͕�dĞĐŚŶŽůŽŐǇ�ĂŶĚ�/ŶŶŽǀĂƟŽŶ�;�ĂďŝŶĞƚ�KĸĐĞ͕�'ŽǀĞƌŶŵĞŶƚ�ŽĨ�
Japan).
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I443 Measurement of production cross sections for the proton induced reactions on 
 yttrium with proton energy of 69 MeV  

zĂŶŐ�^�͘�ϭ͕�^ŽŶŐ�dz͘ �ϭ͕�>ĞĞ�z͘ͲK͘�ϭ͕�<ŝŵ�<͘�Ϯ͕�<ŝŵ�'E͘�Ϯ͕�:ƵŶŐ�D,͘�ϯ͕�<ŝŵ�<Z͘�ϯ 
ϭ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ �<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕��ĂĞũĞŽŶ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
WŚǇƐŝĐƐ�ĂŶĚ��ĞŶƚĞƌ�ĨŽƌ�,ŝŐŚ��ŶĞƌŐǇ�WŚǇƐŝĐƐ͕�<ǇƵŶŐƉŽŽŬ�EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĂĞŐƵ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϯ�<ŽƌĞĂ�
DƵůƟͲƉƵƌƉŽƐĞ��ĐĐĞůĞƌĂƚŽƌ��ŽŵƉůĞǆ͕�<ŽƌĞĂ��ƚŽŵŝĐ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕��ĂĞũĞŽŶ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ

dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�ƚŚĞ�ϴϵz;Ɖ͕ǆͿ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ�ƚŚĞ�ƐƚĂĐŬĞĚͲĨŽŝů�ĂĐƟǀĂƟŽŶ�ƚĞĐŚ-
ŶŝƋƵĞ�ǁŝƚŚ�ƚŚĞ�ƉƌŽƚŽŶ�ĞŶĞƌŐǇ�ŽĨ�ϲϵ�DĞs�Ăƚ�ƚŚĞ�ϭϬϬ�DĞs�ƉƌŽƚŽŶ�ůŝŶĂĐ�ŽĨ�<ŽƌĞĂ�ŵƵůƟͲƉƵƌƉŽƐĞ�ĂĐĐĞůĞƌĂƚŽƌ�ĐŽŵƉůĞǆ�;<KD��Ϳ͘�
��,W'Ğ�ĚĞƚĞĐƚŽƌ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ŝŶĚƵĐĞĚ�ĂĐƟǀŝƟĞƐ�ŽĨ�ŝƌƌĂĚŝĂƚĞĚ�ƐĂŵƉůĞƐ͘�dŚĞ�ƉƌŽƚŽŶ�ďĞĂŵ�ĞŶĞƌŐǇ�Ăƚ�ĞĂĐŚ�ĨŽŝů�ǁĂƐ�
ĐĂůĐƵůĂƚĞĚ�ďǇ�^Z/D�ĐŽĚĞ�ĂŶĚ�ƚŚĞ�ďĞĂŵ�ŇƵǆ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�ƚŚĞ��Ƶ�ŵŽŶŝƚŽƌ�ĨŽŝů�ǁŝƚŚ�ŬŶŽǁŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚĞ�ŵĞĂƐƵƌĞĚ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŽƚŚĞƌ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĂŶĚ�ƚŚĞ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�d�E�>ͲϮϬϭϰ�ůŝďƌĂƌǇ͘�dŚĞ�ƚŚŝĐŬ�ƚĂƌ-
ŐĞƚ�ŝŶƚĞŐƌĂů�ǇŝĞůĚƐ�ŽĨ�ƚŚĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘

R444 Proton and deuteron activation measurements on the NPI and future plants at
 SPIRAL2/NFS 

^ŝŵĞĐŬŽǀĂ��͕͘��Ğŵ�W͘ ͕�DƌĂǌĞŬ�:͕͘�^ƚĞĨĂŶŝŬ�D͕͘��ĞŚĂů�Z͕͘�'ůĂŐŽůĞǀ�s͘  
EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ͕�\Ğǎ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ�

dŚĞ�ƉƌŽƚŽŶ�ĂŶĚ�ĚĞƵƚĞƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ŽĨ�Ă�ŐƌĞĂƚ�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ŝŶĚƵĐĞĚ�ƌĂĚŝŽĂĐƟǀŝƚǇ�ŽĨ�ĂĐĐĞůĞƌĂƚŽƌ�
ĐŽŵƉŽŶĞŶƚƐ͕�ƚĂƌŐĞƚƐ�ĂŶĚ�ďĞĂŵ�ƐƚŽƉƉĞƌƐ�ĂƐ�ǁĞůů�ĂƐ�ŝƐŽƚŽƉĞ�ƉƌŽĚƵĐƟŽŶ�ĨŽƌ�ŵĞĚŝĐŝŶĞ͘�/Ŷ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͕�ƚŚĞ�ƉƌŽƚŽŶ�ŝŶĚƵĐĞĚ�ƌĞ-
ĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽŶ�ŝƌŽŶ�ǁĞƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ďǇ�ƐƚĂĐŬĞĚͲĨŽŝů�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ǁŝƚŚ�ƉƌŽƚŽŶ�ďĞĂŵ�ŽĨ�ϮϬ�DĞs�ĞŶĞƌŐǇ�ĨƌŽŵ�
ƚŚĞ�ĐǇĐůŽƚƌŽŶ�hͲϭϮϬD�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�/ŶƐƟƚƵƚĞ��^�Z�\Ğǎ͘��ůƐŽ�ƚŚĞ�ĚĞƵƚĞƌŽŶ�ĂĐƟǀĂƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�
ǌŝŶĐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƉƌĞƐĞŶƚ�ƌĞƐƵůƚƐ�ƚŽ�ĚĂƚĂ�ŽĨ�ŽƚŚĞƌ�ĂƵƚŚŽƌƐ�ĂŶĚ�ƚŽ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ŝƐ�
ĚŝƐĐƵƐƐĞĚ͘�dŚĞ�ĞǆĐŝƚĂƟŽŶ�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ�ϱϰ&Ğ;Ɖ͕ɲн)ϱϭDŶ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ��ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘
dŚĞ� ŝŶǀĞƐƟŐĂƟŽŶ�ƐŚĂůů� ĐŽŶƟŶƵĞ� ĨŽƌ�ŚŝŐŚĞƌ�ƉƌŽƚŽŶ�ĂŶĚ�ĚĞƵƚĞƌŽŶ�ĞŶĞƌŐǇ� ŝŶƚĞƌǀĂů�ϮϬͲϯϱ�DĞs�Ăƚ�^W/Z�>ϮͬE&^� ĨĂĐŝůŝƚǇ�ƵƐŝŶŐ�Ă�
ĐŚĂƌŐĞĚͲƉĂƌƟĐůĞ�ŝƌƌĂĚŝĂƟŽŶ�ĐŚĂŵďĞƌ�;ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�ƉƌĞƐĞŶƚůǇ�Ăƚ�EW/Ϳ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�ƉŶĞƵŵĂƟĐ�ƚƌĂŶƐƉŽƌƚ�ƐǇƐƚĞŵ�ĨƌŽŵ�
</d�ʹ�ƚŽ�ŵĞĂƐƵƌĞ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ŝƐŽŵĞƌƐ�ǁŝƚŚ�ŚĂůĨͲůŝǀĞƐ�ŝŶ�ŵŝŶƵƚĞƐͲƌĞŐŝŽŶƐ͘
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Abstracts

R445 Cross sections for the proton-induced production of long-lived radionuclides in 
 heavy metal targets 

dĂůŝƉ��͘ϭ͕�WĮƐƚĞƌ�^͘ϭ͕Ϯ͕��ƌĞƐƐůĞƌ�Z͘ϭ͕�sяэŐĞůĞ��͘ϭ͕�^ƚƌƵď��͘ϯ͕�DŝĐŚĞů�Z͘�ϰ͕�^ĐŚƵŵĂŶŶ��͘ϭ 
ϭ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�ZĂĚŝŽĐŚĞŵŝƐƚƌǇ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ��ŚĞŵŝƐƚǇ��ĞƉĂƌƚŵĞŶƚ͕�hŶŝǀĞƌƐŝƚǇ�
ŽĨ��ĞƌŶ͕��ĞƌŶ͕�^ǁŝƚǌĞƌůĂŶĚ͖�ϯ��ŝǀŝƐŝŽŶ�ŽĨ�EƵĐůĞĂƌ��ŚĞŵŝƐƚƌǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĞ͕��ŽůŽŐŶĞ͕�'ĞƌŵĂŶǇ͖�ϰ�
/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĂĚŝŽĞĐŽůŽŐǇ�ĂŶĚ�ZĂĚŝĂƟŽŶ�WƌŽƚĞĐƟŽŶ͕�>ĞŝďŶŝǌ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ĂŶŶŽǀĞƌ͕ �,ĂŶŶŽǀĞƌ͕ �'ĞƌŵĂŶǇ

,ĞĂǀǇ�ŵĞƚĂů�ƚĂƌŐĞƚƐ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ĂĐĐĞůĞƌĂƚŽƌ�ĚƌŝǀĞŶ�ƐǇƐƚĞŵƐ�;��^Ϳ�ĂŶĚ�ƐƉĂůůĂƟŽŶ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ�;^E^Ϳ�ƚŽ�ƉƌŽĚƵĐĞ�ŶĞƵƚƌŽŶƐ�
ďǇ�ƐƉĂůůĂƟŽŶ�ƌĞĂĐƟŽŶƐ͘�dŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞ�ŝŶǀĞŶƚŽƌǇ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŬĞǇ�ŝƐƐƵĞƐ�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ͕�ĚĞĐŽŵŵŝƐ-
ƐŝŽŶŝŶŐ�ĂŶĚ�ĚŝƐƉŽƐĂů�ŽĨ���^�ĂŶĚ�^E^͘�dŚŝƐ�ǁŽƌŬ�ĂŝŵƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ůŽŶŐͲůŝǀĞĚ�ŐĂŵŵĂ�ĂŶĚ�ĂůƉŚĂ�
ĞŵŝƫŶŐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŝŶ�Wď͕�t�ĂŶĚ�dĂ�ƚĂƌŐĞƚƐ͕�ŝƌƌĂĚŝĂƚĞĚ�ďǇ�ϮϮϬͲϮϲϬϬ�DĞs�ƉƌŽƚŽŶƐ͘�
WƌŽƚŽŶ�ŝƌƌĂĚŝĂƟŽŶƐ�ŽĨ�Wď͕�dĂ�ĂŶĚ�t�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�Ă�ƐƉĞĐŝĂů�ƐƚĂĐŬĞĚ�ĨŽŝů�ƚĞĐŚŶŝƋƵĞ�ďĞƚǁĞĞŶ�ϭϵϵϯͲϵϲ�Ăƚ�ƚŚĞ�>Ăď�
EĂƟŽŶĂů�^ĂƚƵƌŶĞ�;>E^Ϳ�^ĂĐůĂǇ�ĂŶĚ�Ăƚ�d^>�hƉƉƐĂůĂ�;ƚŚĞ�ĚĞƚĂŝůƐ�ŽĨ�ƚŚĞ�ŝƌƌĂĚŝĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŝŶ�΀ϭ΁Ϳ͘�EŽǁ͕�ĂŌĞƌ�ϮϬ�
ǇĞĂƌƐ�ŽĨ�ĚĞĐĂǇ͕ �ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ƐĞǀĞƌĂů�ŽĨ� ƚŚĞƐĞ�dĂ�ĂŶĚ�t�ƐĂŵƉůĞƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�;ǁŝƚŚŽƵƚ�ƉƌŝŽƌ�
ĐŚĞŵŝĐĂů�ƐĞƉĂƌĂƟŽŶͿ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ƌĞƐŝĚƵĂů�ŐĂŵŵĂ�ĞŵŝƫŶŐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ͘�
ZĂĚŝŽĐŚĞŵŝĐĂů�ƐĞƉĂƌĂƟŽŶƐ�ŽĨ�ƐĞǀĞƌĂů�ůŽŶŐͲůŝǀĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĨƌŽŵ�ŝƌƌĂĚŝĂƚĞĚ�Wď�ƚĂƌŐĞƚƐ�ǁĞƌĞ�ƌĞƉŽƌƚĞĚ�ŝŶ�ƉƌĞǀŝŽƵƐ�ǁŽƌŬƐ�΀Ϯ͕�
ϯ΁͘� /Ŷ� ƚŚĞ�ƉƌĞƐĞŶƚ� ƐƚƵĚǇ͕ � ƚŚĞ� ƌĞŵĂŝŶŝŶŐ� >Ŷ&3� ĨƌĂĐƟŽŶƐ�ŽĨ� ƚŚĞ�ƉƌĞǀŝŽƵƐ� ƐƚƵĚŝĞƐ� ΀Ϯ͕ϯ΁�ǁĞƌĞ�ƵƐĞĚ� ƚŽ� ƐĞƉĂƌĂƚĞ� ůŽŶŐ� ůŝǀĞĚ�ĂůƉŚĂ�
ĞŵŝƫŶŐ� ůĂŶƚŚĂŶŝĚĞƐ͘� >ĂŶƚŚĂŶŝĚĞ� ƐĞƉĂƌĂƟŽŶƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ� ŐƌĂĚŝĞŶƚ�ĞůƵƟŽŶ�ŽĨ�ɲͲŚǇĚƌŽǆǇŝƐŽďƵƚǇƌŝĐ� ĂĐŝĚ� ;ɲͲ,/�Ϳ�ŽŶ�
�Kt�y�ϱϬtyϴ�ĐĂƟŽŶ�ĞǆĐŚĂŶŐĞ�ƌĞƐŝŶ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ƌĞŵŽǀĞ�ƚŚĞ�ĐŽŵƉůĞǆŝŶŐ�ĂŐĞŶƚ�ĨƌŽŵ�ƚŚĞ�>Ŷ�ĨƌĂĐƟŽŶƐ͕�ĐŽŵŵĞƌĐŝĂůůǇ�ĂǀĂŝůĂďůĞ�
>ŶͲƐƉĞĐŝĮĐ�ŝŽŶ�ĞǆĐŚĂŶŐĞ�ƌĞƐŝŶ�;dZ/^<�DͿ�ǁĂƐ�ƵƐĞĚ�ǁŝƚŚ�ĐŽŶĐ͘�,EK3�ĂƐ�ĞůƵĞŶƚ�ŝŶ�Ă�ĨŽůůŽǁŝŶŐ�ƉƵƌŝĮĐĂƟŽŶ�ƐƚĞƉ͘��ŌĞƌ�ƚŚĞ�ƐĞƉĂ-
ƌĂƟŽŶ͕�ŵŽůĞĐƵůĂƌ�ƉůĂƟŶŐ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ƉƌĞƉĂƌĞ�ƚŚŝŶ�ůĂǇĞƌƐ�ŽĨ�ƚŚĞ�ůĂŶƚŚĂŶŝĚĞ�ĨƌĂĐƟŽŶƐ�ĨŽƌ�ĂůƉŚĂͲĐŽƵŶƟŶŐ͘�&Žƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͕�ŝƚ�
ǁĂƐ�ƉŽƐƐŝďůĞ�ƚŽ�ĐĂůĐƵůĂƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĂůƉŚĂ�ĞŵŝƫŶŐ�ůĂŶƚŚĂŶŝĚĞƐ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�148'Ě�;ŚĂůĨͲůŝĨĞ�ϳϱ�ǇƌƐͿ͕�ŝŶ�
proton-irradiated lead targets. 

΀ϭ΁�D͘�'ůŽƌŝƐ͕�Z͘�DŝĐŚĞů͕�&͘ �^ƵĚďƌŽĐŬ͕�h͘�,ĞƌƉĞƌƐ͕�W͘ �DĂůŵďŽƌŐ͕��͘�,ŽůŵƋǀŝƐƚ͕�EƵĐů͘�/ŶƐƚƌ͘ �DĞƚŚ͘���ϰϲϯ͕�ϱϵϯ�;ϮϬϬϭͿ͖͘��΀Ϯ΁��͘�^ĐŚƵŵĂŶŶ͕�Z͘�
Michel, G. Korschinek, K. Knie, J.-C. David, Nucl. Instr.  A ϱϲϮ͕�ϭϬϱϳ�;ϮϬϬϲͿ͖�΀ϯ΁��͘�^ĐŚƵŵĂŶŶ͕�: Ͳ͘�Ś͘��ĂǀŝĚ͕�EƵĐů͘��ĂƚĂ�^ŚĞĞƚƐ�ϭϭϵ, 288 (2014).

R446 Integral measurements of the residue nuclide production induced by protons in 
 heavy metal targets 

Schumann D. 1, Dressler R. 1, Wohlmuther M. 2, Kiselev D. 2, David J.-C. 3 
ϭ�EƵĐůĞĂƌ��ŶĞƌŐǇ�ĂŶĚ�^ĂĨĞƚǇ�ZĞƐĞĂƌĐŚ��ĞƉĂƌƚŵĞŶƚ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚĞ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�
ŽĨ�>ĂƌŐĞ�ZĞƐĞĂƌĐŚ�&ĂĐŝůŝƟĞƐ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚĞ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ͖�ϯ�/Z&hͬ^ĞƌǀŝĐĞ�ĚĞ�WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ͕�
CEA, Centre de Saclay, France

EĞƵƚƌŽŶ�ƐƉĂůůĂƟŽŶ�ƐŽƵƌĐĞƐ�ŽŶ�ƚŚĞ�DĞŐĂtĂƩ�ůĞǀĞů�ĂƌĞ�ĐƵƌƌĞŶƚůǇ�ŽƉĞƌĂƟŽŶĂů�ŽŶůǇ�Ăƚ�Ă�ĨĞǁ�ƉůĂĐĞƐ�ǁŽƌůĚǁŝĚĞ͕�Ğ͘Ő͘�ƚŚĞ�ƉƵůƐĞĚ�
ĨĂĐŝůŝƟĞƐ�^E^�;h^�Ϳ�ĂŶĚ�:ͲW�Z��;:ĂƉĂŶͿ͕�ďŽƚŚ�ƵƐŝŶŐ�ŵĞƌĐƵƌǇ�ĂƐ�ƚĂƌŐĞƚ�ŵĂƚĞƌŝĂů͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ĐŽŶƟŶƵŽƵƐůǇ�ǁŽƌŬŝŶŐ�ŶĞƵƚƌŽŶ�ƐƉĂů-
ůĂƟŽŶ�ƐŽƵƌĐĞ�^/EY�;^ǁŝƚǌĞƌůĂŶĚͿ͕�ŶŽƌŵĂůůǇ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�Ă�ƐŽůŝĚ�ůĞĂĚ�ƚĂƌŐĞƚ͘�KŶůǇ�ŝŶ�ϮϬϬϲ͕�Ă�ůŝƋƵŝĚ�ŵĞƚĂů�ƚĂƌŐĞƚ͕�ĐŽŶƐŝƐƟŶŐ�ŽĨ�
>ĞĂĚͲ�ŝƐŵƵƚŚ��ƵƚĞĐƟĐ�;>��Ϳ͕�ŚĂƐ�ďĞĞŶ�ŽƉĞƌĂƚĞĚ�ĨŽƌ�ϱ�ŵŽŶƚŚƐ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ�ŽĨ�ƚŚĞ�D�'�W/��ƚĞƐƚ�ĞǆƉĞƌŝŵĞŶƚ͘�tĞ�ŚĂĚ�ƚŚĞ�ƵŶŝƋƵĞ�
ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĞǆƚƌĂĐƚ�ďŽƚŚ�ůĞĂĚ�ƐĂŵƉůĞƐ�ĨƌŽŵ�ŽŶĞ�ŽĨ�ƚŚĞ�ŝƌƌĂĚŝĂƚĞĚ�^/EY�ƚĂƌŐĞƚƐ�ĂŶĚ�ĨƌŽŵ�ƚŚĞ�D�'�W/��>���ƚĂƌŐĞƚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�
ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƚŽƚĂů�ƌĂĚŝŽŶƵĐůŝĚĞ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƌĞůĞǀĂŶƚ�ůŽŶŐĞƌ�ůŝǀĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĂŶĚ�ƚŚĞŝƌ�ƐƉĂƟĂů�ĚŝƐƚƌŝďƵƟŽŶ�ǁŝƚŚŝŶ�
ƚŚĞ�ƚĂƌŐĞƚ͘�&Žƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͕� ŝƚ�ǁĂƐ�ƉŽƐƐŝďůĞ�ƚŽ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ� ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞ�ƉƌŽĚƵĐƟŽŶ�ǁŝƚŚŝŶ�Ă�ŚŝŐŚͲƉŽǁĞƌ�
ƐƉĂůůĂƟŽŶ�ƚĂƌŐĞƚ͕�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ�Ă�ƌĞĂů��ĐĐĞůĞƌĂƚŽƌ��ƌŝǀĞŶ�^ǇƐƚĞŵ�;��^Ϳ�ĐŽŶĐĞƌŶŝŶŐ�ĞŶĞƌŐǇ͕ � ŝƌƌĂĚŝĂƟŽŶ�
ƟŵĞ�ĂŶĚ�ƉŽǁĞƌ͘ �dŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞ�ĐŽŶƚĞŶƚ�ǁŝƚŚŝŶ�ƚŚĞ�ĞŶƟƌĞ�ƚĂƌŐĞƚ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ŝŵƉůĞŵĞŶƟŶŐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ŽďƚĂŝŶĞĚ�
ƌĞƐƵůƚƐ�ŝŶƚŽ�ƚŚĞ�<ƌŝŐŝŶŐ�ĂůŐŽƌŝƚŚŵ�ĂŶĚ�ŝŶƚĞŐƌĂƟŶŐ�ŽǀĞƌ�ƚŚĞ�ƚŽƚĂů�ǀŽůƵŵĞ͘
sĞƌǇ�ƵŶĞǆƉĞĐƚĞĚůǇ͕ �ǁĞ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ĐŽŶƚĞŶƚ�ŽĨ�210Po, one of the most safety-relevant radionuclides, is several orders of mag-
ŶŝƚƵĚĞ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƉƌĞĚŝĐƚĞĚ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ǁĞ�ŚĂǀĞ�ƉĞƌĨŽƌŵĞĚ�ŵŽĚĞů�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ƐŽůŝĚ� ůĞĂĚ�ƚĂƌŐĞƚ�ƵƐŝŶŐ�ĂĚǀĂŶĐĞĚ�
ƐŝŵƵůĂƟŽŶ�ĐŽĚĞƐ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ƉƌĞĚŝĐƟŽŶƐ͘��ƐƐĞŶƟĂů�ŝŵƉƌŽǀĞŵĞŶƚƐ�ǁĞƌĞ�ĂĐŚŝĞǀĞĚ�ďǇ�ƚŚĞ�ŝŵƉůĞ-
ŵĞŶƚĂƟŽŶ�ŽĨ�ĂŶ�ĂĚǀĂŶĐĞĚ�ƉŚǇƐŝĐƐ�ŵŽĚĞů͕�/E�>ϰ͘ϲͬ��>�Ϭϳ͕�ǁŚŝĐŚ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ͕ �ƉƌŽǀŝĚĞƐ�ĂĚǀĂŶƚĂŐĞŽƵƐ�ĨĞĂƚƵƌĞƐ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�
ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ƉĂƌƟĐůĞƐ�ĂŶĚ�ůŝŐŚƚ�ĨƌĂŐŵĞŶƚƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ͘
dŚĞ�ƌĞƐƵůƚƐ�ƐĞƌǀĞ�ĂƐ�ďĞŶĐŚŵĂƌŬƐ�ĨŽƌ�ĨƵƌƚŚĞƌ�ĞƐƟŵĂƟŽŶƐ�ĂŶĚ�ƚƌŝŐŐĞƌĞĚ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐŽĚĞƐ�ĂŶĚ�DŽŶƚĞͲ
�ĂƌůŽ�ŵŽĚĞůƐ͕�ƚŚƵƐ͕�ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ŶƵĐůĞĂƌ�ƐĂĨĞƚǇ�ŝŶ�ŐĞŶĞƌĂů͘
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R447 New measurement of the 19F(ɲ,n)22Na cross section
^ŵŝƚŚ�D^͘�ϭ͕�WĞƚĞƌƐ�t�͘�ϭ͕Ϯ͕�WŝƩŵĂŶ�^d͘ �ϭ͕�dŚŽŵƉƐŽŶ�^:͘�ϯ͕��ůĞŵĞŶƚ�ZZ�͘�ϯ͕ϰ͕�^ŵŝƚŚ�<͘�Ϯ͕���ŝǌĞǁƐŬŝ�:�͘�ϱ͕�WĂŝŶ�
^�͘�ϭ͕�&ĞďďƌĂƌŽ�D͘�ϭ͕ϲ͕��ŚŝƉƉƐ�<�͘�ϭ͕��ƵƌĐŚĞƌĞ�^͕͘�Ϯ͕�DĂŶŶŝŶŐ��͘�ϱ͕�ZĞŝŶŐŽůĚ��͘�ϱ͕��ǀĞƟƐǇĂŶ�Z͘�ϳ͕��ĂƩĂŐůŝĂ��͘�
ϳ͕��ŚĞŶ�z͘ �ϳ͕�>ŽŶŐ��͘�ϳ͕�>ǇŽŶƐ�^͘�ϳ͕��DĂƌůĞǇ�^d͘ �ϳ͕�^ĞǇŵŽƵƌ��͘��ϳ͕�^ŝĞŐů�<d͘ �ϳ͕�^ŵŝƚŚ�D<͘�ϳ͕�^ƚƌĂƵƐƐ�^͘�ϳ͕�dĂůǁĂƌ��Z͘�
ϳ͕���ĂƌĚĂǇĂŶ��t͘�ϳ͕�'ǇƵƌũŝŶǇĂŶ��͘�ϳ͕�dŚŽƌŶƐďĞƌƌǇ��͘�Ϯ͕�dŚŽŵƉƐŽŶ�W͘ �Ϯ͕�DĂĚƵƌŐĂ�D͘��Ϯ͕�^ƚĞĐŚ��͘�ϳ͕�dĂŶ�tW͘ �ϳ͕�
tŝĞƐĐŚĞƌ�D͘�ϳ͕�/ůǇƵƐŚŬŝŶ�^͘�ϴ͕�dƵůůǇ��͘�ϵ͕�'ƌŝŶĚĞƌ�DD͘�ϯ 
ϭ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�dĞŶŶĞƐƐĞĞ͕�h^�͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞŶŶĞƐƐĞĞ͕�<ŶŽǆǀŝůůĞ͕�dĞŶŶĞƐƐĞĞ͕�
h^�͖�ϯ�/ĚĂŚŽ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �/ĚĂŚŽ�&ĂůůƐ͕�/ĚĂŚŽ͕�h^�͖�ϰ�WĂƚƌŝĐŬ��ŝƌ�&ŽƌĐĞ��ĂƐĞ͕��ĂƉĞ��ĂŶĂǀĞƌĂů͕�&ůŽƌŝĚĂ͕�
h^�͖�ϱ�ZƵƚŐĞƌƐ�hŶŝǀĞƌƐŝƚǇ͕ �EĞǁ��ƌƵŶƐǁŝĐŬ͕�EĞǁ�:ĞƌƐĞǇ͕ �h^�͖�ϲ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DŝĐŚŝŐĂŶ͕��ŶŶ��ƌďŽƌ͕ �DŝĐŚŝŐĂŶ͕�
USA; 7 University of Notre Dame, Notre Dame, Indiana, USA; 8 Colorado School of Mines, Golden, Colorado, 
h^�͖�ϵ�dĞŶŶĞƐƐĞĞ�dĞĐŚŶŽůŽŐŝĐĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ŽŽŬĞǀŝůůĞ͕�dĞŶŶĞƐƐĞĞ͕�h^�

dŚĞ�19&;ɶ͕ŶͿ22EĂ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŚĂƐ�ĂŶ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�Ϯϱй�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ϯ�Ͳ�ϴ�DĞs͘ �WƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞ-
ŵĞŶƚƐ� ĂƌĞ�ĚŝƐĐƌĞƉĂŶƚ� ĂŶĚ�ŚĂǀĞ� ŝƐƐƵĞƐ� ŝŶĐůƵĚŝŶŐ� ůĂƌŐĞ� ƐǇƐƚĞŵĂƟĐ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕� ƉŽŽƌ� ĞŶĞƌŐǇ� ƌĞƐŽůƵƟŽŶ͕� ĂŶĚ� ůŝŵŝƚĞĚ� ĞŶĞƌŐǇ�
ƌĂŶŐĞƐ͘�,ŝŐŚĞƌ�ƉƌĞĐŝƐŝŽŶ�ĨŽƌ�ƚŚŝƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ŶĞĞĚĞĚ�ďĞĐĂƵƐĞ� ŝƚ� ŝƐ�ƚŚĞ�ĨŽƵŶĚĂƟŽŶ�ŽĨ�Ă�ƐĞůĨͲŝŶƚĞƌƌŽŐĂƟŶŐ�ŶŽŶͲĚĞƐƚƌƵĐƟǀĞ�
ĂƐƐĂǇ�;E��Ϳ�ƚĞĐŚŶŝƋƵĞ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĞŶƌŝĐŚĞĚ�hƌĂŶŝƵŵ�ĐŽŶƚĞŶƚ� ŝŶ�h&ϲ�ƐƚŽƌĂŐĞ�ĐǇůŝŶĚĞƌƐ͘�dŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ƵŶĐĞƌ-
ƚĂŝŶƚǇ͕ �ŚŽǁĞǀĞƌ͕ � ůŝŵŝƚƐ� ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ� ƚŚŝƐ�E���ƚĞĐŚŶŝƋƵĞ�ƚŽ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϰϬй͘�dŽ�ĂĚĚƌĞƐƐ�ƚŚŝƐ͕�ǁĞ�ŚĂǀĞ�ŵĂĚĞ�ƚǁŽ�ŶĞǁ͕�
ĐŽŵƉůĞŵĞŶƚĂƌǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚŝƐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͘�/Ŷ�ƚŚĞ�ĮƌƐƚ͕�ǁĞ�ďŽŵďĂƌĚĞĚ�>Ă&ϯ�ƚĂƌŐĞƚƐ�ǁŝƚŚ�ϰ,Ğ�ďĞĂŵƐ�ĂŶĚ�ŵĞĂƐƵƌĞĚ�
ŽǀĞƌ�ϰϬϬϬ�ŶĞƵƚƌŽŶ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ƐƉĞĐƚƌĂ�Ăƚ�ϭϯϱ�ĚŝīĞƌĞŶƚ�ĂůƉŚĂ�ĞŶĞƌŐŝĞƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ϯ͘ϵ�ʹ�ϲ͘ϳ�DĞs�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�EŽƚƌĞ�
�ĂŵĞ͘�/Ŷ�ƚŚĞ�ƐĞĐŽŶĚ͕�ǁĞ�ďŽŵďĂƌĚĞĚ�Ă�ŚĞůŝƵŵ�ŐĂƐ�ƚĂƌŐĞƚ�ǁŝƚŚ�ϭϵ&�ďĞĂŵƐ�Ăƚ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�ĂŶĚ�ŵĞĂƐƵƌĞĚ�ƚŚĞ�
ƌĞƐƵůƟŶŐ�ŶĞƵƚƌŽŶƐ�ĂŶĚ�22EĂ�ƌĞĐŽŝůƐ�ŝŶ�ƟŵĞ�ĐŽŝŶĐŝĚĞŶĐĞ͘�&ƌŽŵ�ƚŚĞƐĞ�ĚĂƚĂ�ƐĞƚƐ͕�ǁĞ�ŚĂǀĞ�ĚĞƚĞƌŵŝŶĞĚ�ĂŶ�ĂďƐŽůƵƚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĨŽƌ�
19&;ɶ͕ŶͿ22EĂ�ƚŽ�ĂŶ�ĂǀĞƌĂŐĞ�ƉƌĞĐŝƐŝŽŶ�ŽĨ�ϳ͘ϲй͘�dŚĞ�ŶĞǁ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ĞŶĂďůĞƐ�ŝŵƉƌŽǀĞĚ�ŝŶƚĞƌƉƌĞƚĂƟŽŶƐ�ŽĨ�E��Ɛ�ŽĨ�ĐŽŶƚĂŝŶĞƌƐ�ŽĨ�
ŇƵŽƌŝŶĂƚĞĚ�ĂĐƟŶŝĚĞ�ĐŽŵƉŽƵŶĚƐ�ŽĨ�ĂŶǇ�ƐŝǌĞ͕�ĐŽŶĮŐƵƌĂƟŽŶ͕�ĂŶĚ�ĞŶƌŝĐŚŵĞŶƚ͘�dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ŽƵƌ�ƌĞƐƵůƚƐ�ŽŶ�ĂŶ�E���ƐŝŵƵůĂƟŽŶ�ŽĨ�
a standard UF6 container will be shown.

ZĞƐĞĂƌĐŚ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�KĸĐĞ�ŽĨ��ĞĨĞŶƐĞ�EƵĐůĞĂƌ�EŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ZΘ��ŝŶ�ƚŚĞ�EĂƟŽŶĂů�EƵĐůĞĂƌ�^ĞĐƵƌŝƚǇ��ĚŵŝŶŝƐƚƌĂƟŽŶ�;EE^�Ϳ͕�h^�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϬϱͲϬϬKZϮϮϳϮϱ�ǁŝƚŚ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �ŵĂŶĂŐĞĚ�ĂŶĚ�ŽƉĞƌĂƚĞĚ�ďǇ�hdͲ�ĂƩĞůůĞ͕�>>�͘

I448 Nuclear data sensitivity and uncertainty assessment of sodium voiding reactivity 
coefficients of an ASTRID-like Sodium Fast Reactor  
DĂƌƟŶĞǌ��͘�ϭ͕�WĂŶĂĚĞƌŽ��>͘�Ϯ͕�'ĂƌĐŝĂͲ,ĞƌƌĂŶǌ�E͘�ϭ͕�WĞůůŽŶŝ�^͕͘�DŝŬŝƚǇƵŬ�<͘�Ϯ͕�WĂƵƚǌ��͘�Ϯ 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ��ŶŐŝŶĞĞƌŝŶŐ͕�hŶŝǀĞƌƐŝĚĂĚ�WŽůŝƚĠĐŶŝĐĂ�ĚĞ�DĂĚƌŝĚ͕�DĂĚƌŝĚ͕�^ƉĂŝŶ͖�Ϯ�&�^d�ƉƌŽũĞĐƚ͕�
>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�ZĞĂĐƚŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�^ǇƐƚĞŵƐ��ĞŚĂǀŝŽƵƌ͕ �WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ͕�sŝůůŝŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ

dŚĞ��h�ϳƚŚ�&ƌĂŵĞǁŽƌŬ��^E//н�ƉƌŽũĞĐƚ�ǁĂƐ�ůĂƵŶĐŚĞĚ�ŝŶ�ϮϬϭϯ�ǁŝƚŚ�ƚŚĞ�ƐƚƌĂƚĞŐŝĐ
ŽƌŝĞŶƚĂƟŽŶ�ŽĨ�ƉƌĞƉĂƌŝŶŐ��^E//�ĨŽƌ�,ŽƌŝǌŽŶ�ϮϬϮϬ͘��^E//�ƐƚĂŶĚƐ�ĨŽƌ�ƚŚĞ��ƵƌŽƉĞĂŶ�/ŶĚƵƐƚƌŝĂů�/ŶŝƟĂƟǀĞ�ŽŶ�EƵĐůĞĂƌ��ŶĞƌŐǇ͕ �ĐƌĞĂƚĞĚ�ďǇ�
ƚŚĞ��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ�ŝŶ�ϮϬϭϬ�ƚŽ�ƉƌŽŵŽƚĞ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�ŶĞǁ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽǀŝĚĞ�Ă�
ƐƵƐƚĂŝŶĂďůĞ�ƐŽůƵƟŽŶ�ƚŽ�ĐŽƉĞ�ǁŝƚŚ��ƵƌŽƉĞ Ɛ͛�ŐƌŽǁŝŶŐ�ĞŶĞƌŐǇ�ŶĞĞĚƐ�ǁŚŝůĞ�ŵĞĞƟŶŐ�ƚŚĞ�ŐƌĞĞŶŚŽƵƐĞ�ŐĂƐ�ĞŵŝƐƐŝŽŶƐ�ƌĞĚƵĐƟŽŶ�ƚĂƌŐĞƚ�
΀ϭ΁͘
dŚĞ�ĚĞƐŝŐŶƐ�ƐĞůĞĐƚĞĚ�ďǇ�ƚŚĞ��^E//н�ƉƌŽũĞĐƚ�ĂƌĞ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĚĞŵŽŶƐƚƌĂƚŽƌƐ�ŽĨ�'ĞŶĞƌĂƟŽŶͲ/s�ƐǇƐƚĞŵƐ͘�dŚĞ�ƉƌŽƚŽƚǇƉĞ�ĨŽƌ�ƚŚĞ�
ƐŽĚŝƵŵ�ĐŽŽůĞĚ�ĨĂƐƚ�ƌĞĂĐƚŽƌ�ƚĞĐŚŶŽůŽŐǇ�ŝƐ��^dZ/��;ƐƚĂŶĚŝŶŐ�ĨŽƌ��ĚǀĂŶĐĞĚ�^ŽĚŝƵŵ�dĞĐŚŶŽůŽŐŝĐĂů�ZĞĂĐƚŽƌ�ĨŽƌ�/ŶĚƵƐƚƌŝĂů��ĞŵŽŶ-
ƐƚƌĂƟŽŶͿ͕�ǁŚŝĐŚ�ďƵŝůĚŝŶŐ�ƉŚĂƐĞ�ŝƐ�ĨŽƌĞƐĞĞŶ�ƚŽ�ďĞ�ŝŶŝƟĂƚĞĚ�ŝŶ�ϮϬϭϵ͘
dŚĞ��^dZ/��ĐŽƌĞ�ŚĂƐ�Ă�ƉĞĐƵůŝĂƌ�ĚĞƐŝŐŶ�ǁŚŝĐŚ�ǁĂƐ�ĐƌĞĂƚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƚĂĐŬůĞ�ƚŚĞ�ŵĂŝŶ�ŶĞƵƚƌŽŶŝĐ�ĐŚĂůůĞŶŐĞ�ŽĨ�ƐŽĚŝƵŵ�ĐŽŽůĞĚ�ĨĂƐƚ�
ƌĞĂĐƚŽƌƐ͗�ƚŚĞ�ŝŶŚĞƌĞŶƚ�ŽǀĞƌĂůů�ƉŽƐŝƟǀĞ�ƌĞĂĐƟǀŝƚǇ�ĨĞĞĚďĂĐŬ�ŝŶ�ĐĂƐĞ�ŽĨ�ƐŽĚŝƵŵ�ďŽŝůŝŶŐ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�ƚŚĞ�ĐŽƌĞ͘�/ŶĚĞĞĚ͕�ƚŚĞ�ĐŽƌĞ�ŝƐ�
ĐůĂŝŵĞĚ�ďǇ�ŝƚƐ�ĚĞƐŝŐŶĞƌƐ�ƚŽ�ŚĂǀĞ�ĂŶ�ŽǀĞƌĂůů�ŶĞŐĂƟǀĞ�ƌĞĂĐƟǀŝƚǇ�ĨĞĞĚďĂĐŬ�ŝŶ�ƚŚŝƐ�ƐĐĞŶĂƌŝŽ͘�dŚŝƐ�ĨĞĂƚƵƌĞ�ǁĂƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ĨŽƌ�ĂŶ�
�^dZ/�ͲůŝŬĞ�ĐŽƌĞ�ǁŝƚŚŝŶ�ƚŚĞ��^E//н�ĨƌĂŵĞǁŽƌŬ�ƐƚƵĚŝĞƐ�ƉĞƌĨŽƌŵĞĚ�ďǇ�ŶŝŶĞ��ƵƌŽƉĞĂŶ�ŝŶƐƟƚƵƟŽŶƐ�΀Ϯ΁͘�
/Ŷ�ŽƌĚĞƌ�ƚŽ�ƐŚŝŌ�ƚŚĞ�ƉĂƌĂĚŝŐŵ�ƚŽǁĂƌĚƐ�ďĞƐƚͲĞƐƟŵĂƚĞ�ƉůƵƐ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�
ƉƌŽƉĂŐĂƟŽŶ�ŽŶ�ƌĞĂĐƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚƐ�ŚĂƐ�ƚŽ�ďĞ�ĐĂƌƌŝĞĚ�ŽƵƚ͘
dŚĞ�ŐŽĂů�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽŶ�ƐŽĚŝƵŵ�ďŽŝůŝŶŐ�ƌĞĂĐƟǀŝƚǇ�ĨĞĞĚďĂĐŬ�ĐŽĞĸĐŝĞŶƚƐ�ŝŶ�
ŽƌĚĞƌ�ƚŽ�ŐĞƚ�Ă�ŵŽƌĞ�ĐŽŵƉůĞƚĞ�ƉŝĐƚƵƌĞ�ŽĨ�ƚŚĞ�ĂĐƚƵĂů�ƐĂĨĞƚǇ�ŵĂƌŐŝŶƐ�ŽĨ�ƚŚĞ��^dZ/��ůŽǁ�ǀŽŝĚͲĐŽƌĞ�ĚĞƐŝŐŶ͘
dŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĂůǇƐŝƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ƉĂƌĂůůĞů�ƵƐŝŶŐ�^��>�Ͳd^hE�D/�ϯ��ĂŶĚ�ƚŚĞ�ŶĞǁůǇ�ĚĞǀĞůŽƉĞĚ�'Wd�^�ZW�Ed�
Ϯ�ŵŽĚƵůĞ͘���ĐŽŵƉĂƌŝƐŽŶ�ŝƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďĞƚǁĞĞŶ�ďŽƚŚ�ŵĞƚŚŽĚŽůŽŐŝĞƐ͘�hŶĐĞƌƚĂŝŶƚǇ�ŽŶ�ƚŚĞ�ƐŽĚŝƵŵ�ďŽŝůŝŶŐ�ƌĞĂĐƟǀŝƚǇ�ĨĞĞĚďĂĐŬƐ�ŝƐ�
ƚŚĞŶ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�d^�Z�ŵŽĚƵůĞ�ŽĨ�^��>��ĂŶĚ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ƐĂĨĞƚǇ�ŵĂƌŐŝŶƐ�ĐŽŶĐůƵƐŝŽŶƐ�ĂƌĞ�ĚƌĂǁŶ͘

΀ϭ΁��ƌƵƐƐĞůƐ�ĐŽŶĨĞƌĞŶĐĞ�ĐŚŽƐĞŶ�ĨŽƌ�ůĂƵŶĐŚ�ŽĨ�ƚŚĞ��ƵƌŽƉĞĂŶ�/ŶĚƵƐƚƌŝĂů�/ŶŝƟĂƟǀĞ͘�
�ƌƵƐƐĞůƐ�͗�EƵĐůĞĂƌ��ŶĞƌŐǇ�WƌĞƐƐ�ƌĞůĞĂƐĞ͕�ϮϬϭϬ͖͘�΀Ϯ΁�^͘��ŽƌƚŽƚ�Ğƚ�Ăů͕͘��ƵƌŽƉĞĂŶ�ďĞŶĐŚŵĂƌŬ�ŽŶ�ƚŚĞ��^dZ/�ͲůŝŬĞ�ůŽǁͲǀŽŝĚͲĞīĞĐƚ�
ĐŽƌĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ͗�ŶĞƵƚƌŽŶŝĐ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƐĂĨĞƚǇ�ĐŽĞĸĐŝĞŶƚƐ͘�EŝĐĞ�͗�/��WW͕ �ϮϬϭϱ͘
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Abstracts

R449 Sensitivity and uncertainty analysis of keff to nuclear data in a pressurized water 
reactor 
YŝĂŶŐ�^͕͘�>Ƶ�t͕͘�>ŝƵ��͘ 
�ĞƐŝŐŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�^ƵďͲ/ŶƐƟƚƵƚĞ͕�EƵĐůĞĂƌ�WŽǁĞƌ�/ŶƐƟƚƵƚĞ�ŽĨ��ŚŝŶĂ͕��ŚĞŶŐ��Ƶ͕�W͘ Z͘�ŚŝŶĂ

^ĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĂŶĂůǇƐŝƐ�ŽĨ�ŬĞī�ƚŽ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŝůů�ďĞ�ĚŽŶĞ��ŝŶ�Ă�ƉƌĞƐƐƵƌŝǌĞĚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌ;WtZͿ�͘�&ŝƌƐƚ͕�ǁĞ�ǁŝůů�ĐƌĞ-
ĂƚĞ��Ă�ĨƵůů�WtZ�ŵŽĚĞů�ďǇ�Ă�DŽŶƚĞ��ĂƌůŽ�ĐŽĚĞ�ZD��ǁŚŝĐŚ�ĚĞǀĞůŽƉĞĚ�ďǇ�dƐŝŶŐŚƵĂ�hŶŝǀĞƌƐŝƚǇ͘�dŚĞŶ͕�ĐƌŝƟĐĂů�ĂŶĂůǇƐŝƐ�ǁŝůů�ďĞ�ƐƚƵĚŝĞĚ��
ǁŝƚŚ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ͕ �ǁŚŝůĞ�ƵƐŝŶŐ�ŝƚĞƌĂƚĞĚ�ĮƐƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ�ŵĞƚŚŽĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƐĞŶƐŝƟǀŝƚǇ�ĐŽĞĸĐŝĞŶƚ�
ŽĨ� �ŬĞī�ƌĞƐƉĞĐƚ�ƚŽ� ŝŵƉŽƌƚĂŶƚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ͘� �&ƵƌƚŚĞƌ͕ � ƚŚĞ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ǁŝůů�ďĞ�ƵƐĞĚ�ĨŽƌ�ƵŶĐĞƌƚĂŝŶƚǇ�
ĂŶĂůǇƐŝƐ�ŽĨ�ŬĞī��ŝŶ�WtZ͘��ƚ�ůĂƐƚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ƌĞƐƵůƚƐ͕�ǁĞ�ĐĂŶ�ƐĐƌĞĞŶ�ŽƵƚ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ǁŚŝĐŚ�
ĂīĞĐƚ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�ŬĞī�ĐĂůĐƵůĂƟŽŶ�ŝŶ�WtZ͘

R450 Comparison of ENDF/B-VII.1 and JEFF-3.2 in VVER-1000 operational data calculation 
Frybort J. 
�ǌĞĐŚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŝŶ�WƌĂŐƵĞ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�WƌĂŐƵĞ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ

^ĂĨĞ�ŽƉĞƌĂƟŽŶ�ŽĨ�Ă�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ƌĞƋƵŝƌĞƐ�ĂŶ�ĞǆƚĞŶƐŝǀĞ�ĐĂůĐƵůĂƟŽŶĂů�ƐƵƉƉŽƌƚ͘�KƉĞƌĂƟŽŶĂů�ĚĂƚĂ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ĨƵůůͲĐŽƌĞ�
ĐĂůĐƵůĂƟŽŶƐ�ĚƵƌŝŶŐ�ƚŚĞ�ĚĞƐŝŐŶ�ƉŚĂƐĞ�ŽĨ�Ă�ĨƵĞů�ůŽĂĚŝŶŐ͘�>ŽĂĚŝŶŐ�ƉĂƩĞƌŶ�ĂŶĚ�ĚĞƐŝŐŶ�ŽĨ�ĨƵĞů�ĂƐƐĞŵďůŝĞƐ�ĂƌĞ�ĂĚũƵƐƚĞĚ�ƚŽ�ŵĞĞƚ�ƐĂĨĞƚǇ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ĂŶĚ�ŽƉƟŵŝǌĞ�ƌĞĂĐƚŽƌ�ŽƉĞƌĂƟŽŶ͘�EŽĚĂů�ĚŝīƵƐŝŽŶ�ĐŽĚĞ��E�Z���ŝƐ�ƵƐĞĚ�ĨŽƌ�ƚŚŝƐ�ƚĂƐŬ�ŝŶ�ĐĂƐĞ�ŽĨ��ǌĞĐŚ�ss�ZͲϭϬϬϬ�
ƌĞĂĐƚŽƌƐ͘�EƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƚŚŝƐ�ĚŝīƵƐŝŽŶ�ĐŽĚĞ�ĂƌĞ�ƉƌĞƉĂƌĞĚ�ƌĞŐƵůĂƌůǇ�ďǇ�ůĂƫĐĞ�ĐŽĚĞ�,�>/K^͘�dŚĞƐĞ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�
Ϯ��ŽŶ�ĨƵĞů�ĂƐƐĞŵďůǇ�ůĞǀĞů͘�dŚĞƌĞ�ŝƐ�ĂůƐŽ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞƐĞ�ĚŝīƵƐŝŽŶ�ĚĂƚĂ�ďǇ�DŽŶƚĞͲ�ĂƌůŽ�^ĞƌƉĞŶƚ�ĐŽĚĞ͘�/ƚ�ĐĂŶ�ŵĂŬĞ�
ƵƐĞ�ŽĨ�ĂůƚĞƌŶĂƟǀĞ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ͘
�ůů�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�ĂīĞĐƚĞĚ�ďǇ�ŝŶŚĞƌĞŶƚ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŝŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘�/ƚ�ŝƐ�ƵƐĞĨƵů�ƚŽ�ƐĞĞ�ƌĞƐƵůƚƐ�ŽĨ�ĨƵůůͲĐŽƌĞ�ĐĂůĐƵůĂƟŽŶƐ�ďĂƐĞĚ�
ŽŶ�ƚǁŽ�ƐĞƚƐ�ŽĨ�ĚŝīƵƐŝŽŶ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ďǇ�^ĞƌƉĞŶƚ�ĐŽĚĞ�ĐĂůĐƵůĂƟŽŶƐ�ǁŝƚŚ��E�&ͬ�Ͳs//͘ϭ�ĂŶĚ�:�&&Ͳϯ͘Ϯ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶĐůƵĚŝŶŐ�ĂůƐŽ�
ĚĞĐĂǇ�ĚĂƚĂ�ůŝďƌĂƌǇ�ĂŶĚ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ�ĚĂƚĂ͘
�ĞƐŝŐŶ�ŽĨ�ĐƵƌƌĞŶƚ�ds^�Ͳd�ĨƵĞů�ĂƐƐĞŵďůŝĞƐ�ĨŽƌ��ǌĞĐŚ�ss�ZͲϭϬϬϬ�ƌĞĂĐƚŽƌƐ�ŝƐ�ƐŚŽƌƚůǇ�ƐƵŵŵĂƌŝǌĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĐŽƌĞ͘�
EƵĐůĞĂƌ�ĚĂƚĂ�ƌĞƋƵŝƌĞĚ�ďǇ��E�Z���ĐŽĚĞ�ĂƌĞ�ƐŚŽǁŶ�ĂŶĚ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞŵ�ďǇ�^ĞƌƉĞŶƚ�ĐŽĚĞ�ŝƐ�ĚĞƐĐƌŝďĞĚ͘
�ŽŵƉĂƌŝƐŽŶ�ŝƐ�ďĂƐĞĚ�ĚŝƌĞĐƚůǇ�ŽŶ�ĨƵĞů�ĂƐƐĞŵďůǇ�ůĞǀĞů�ĚĂƚĂ͘�dŚĞ�ŐƌĞĂƚĞƐƚ�ĚŝīĞƌĞŶĐĞƐ�ĂƌĞ�ŝĚĞŶƟĮĞĚ�ĂŶĚ�ƚŚĞ�ƌĞĂƐŽŶƐ�ĂƌĞ�ĨŽƵŶĚ�ŝŶ�
ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ŝƐ�ĨŽĐƵƐĞĚ�ŽŶ�ĨƵĞů�ŵŝǆƚƵƌĞ�ĚĂƚĂ�ĂŶĚ�ŐĂĚŽůŝŶŝƵŵ�ďƵƌŶĂďůĞ�ĂďƐŽƌďĞƌƐ͘
dŚĞ�ŶĞǆƚ�ƐƚĞƉ�ŝƐ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ŽƉĞƌĂƟŽŶĂů�ĚĂƚĂ͘�dŚĞƐĞ�ŝŶĐůƵĚĞ�ĞƐƉĞĐŝĂůůǇ�ďŽƌŝĐ�ĂĐŝĚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŝŶ�ŵŽĚĞƌĂƚŽƌ�ĂŶĚ�ĂƐƐĞŵďůǇ�
ƉŽǁĞƌ�ĚŝƐƚƌŝďƵƟŽŶ�ĚƵƌŝŶŐ�ƌĞĂĐƚŽƌ�ŽƉĞƌĂƟŽŶ͘
dŚŝƐ�ƐƚƵĚǇ�ŝůůƵƐƚƌĂƚĞƐ�ĞīĞĐƚ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�ŽŶ�ĨƵůůͲĐŽƌĞ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�Ă�ůĂƌŐĞ�ss�ZͲϭϬϬϬ�ƌĞĂĐƚŽƌ�ĐŽƌĞ͘�dŚĞ�
ůĞǀĞů�ŽĨ�ĚŝīĞƌĞŶĐĞ�ǁŚŝĐŚ�ƌĞƐƵůƚƐ�ĞǆĐůƵƐŝǀĞůǇ�ĨƌŽŵ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƐĞůĞĐƟŽŶ�ĐĂŶ�ŚĞůƉ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ůĞǀĞů�ŽĨ�ŝŶŚĞƌĞŶƚ�ƵŶĐĞƌƚĂŝŶ-
ƟĞƐ�ŽĨ�ƐƵĐŚ�ĨƵůůͲĐŽƌĞ�ĐĂůĐƵůĂƟŽŶƐ͘
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R451 Impact of nuclear data uncertainty on criticality safety calculations for spent nuclear 
fuel geological disposal 
Herrero JJ. 1, Rochman D. 1, Leray O. 1, Vasiliev A. 1, Pecchia M. 1, Ferroukhi H. 1, Caruso S. 2 
ϭ�EƵĐůĞĂƌ��ŶĞƌŐǇ�ĂŶĚ�^ĂĨĞƚǇ�ZĞƐĞĂƌĐŚ��ĞƉĂƌƚŵĞŶƚ͕�WĂƵů�^ĐŚĞƌƌĞƌ�/ŶƐƟƚƵƚ�;W^/Ϳ͕�sŝůůŝŐĞŶ�W^/͕�^ǁŝƚǌĞƌůĂŶĚ͖�Ϯ�
EĂƟŽŶĂů��ŽŽƉĞƌĂƟǀĞ�ĨŽƌ�ƚŚĞ��ŝƐƉŽƐĂů�ŽĨ�ZĂĚŝŽĂĐƟǀĞ�tĂƐƚĞ�;E�'Z�Ϳ͕�tĞƫŶŐĞŶ͕�^ǁŝƚǌĞƌůĂŶĚ

/Ŷ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�Ă�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�ĨƵĞů�ĚŝƐƉŽƐĂů�ƐǇƐƚĞŵ͕�ŽŶĞ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶĚŝƟŽŶ�ŝƐ�ƚŽ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ĐŽŶĮŐƵƌĂƟŽŶ�ƌĞŵĂŝŶƐ�ƐƵďĐƌŝƟ-
ĐĂů�ĚƵƌŝŶŐ�ůŽŶŐ�ƉĞƌŝŽĚƐ�ƌĂŶŐŝŶŐ�ĨƌŽŵ�ϭϬ͕ϬϬϬ�ƚŽ�ϭ͕ϬϬϬ͕ϬϬϬ�ǇĞĂƌƐ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƌĞŐƵůĂƟŽŶƐ͘�<ͲĞī�ĞŝŐĞŶǀĂůƵĞ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�
ĂīĞĐƚĞĚ�ďǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ŵĂŝŶůǇ�ŝŶ�ƚŚĞ�ďƵƌŶͲƵƉ�ĐĂůĐƵůĂƟŽŶ�ĨŽůůŽǁŝŶŐ�ƌĞĂĐƚŽƌ�ŽƉĞƌĂƟŽŶ�ĂŶĚ�ŝŶ�ƚŚĞ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂ-
ƟŽŶ�ĨŽƌ�ƚŚĞ�ĐĂŶŝƐƚĞƌ�ůŽĂĚĞĚ�ǁŝƚŚ�ƚŚĞ�ƐƉĞŶƚ�ĨƵĞů�ĂƐƐĞŵďůŝĞƐ͘
�ƐƟŵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ĚŝƐĐŚĂƌŐĞ�ĐŽŵƉŽƐŝƟŽŶƐ�ĨƌŽŵ�ƚŚĞ���^DKϱ�ďƵƌŶͲƵƉ�ĐĂůĐƵůĂƟŽŶ�ƉŚĂƐĞ�ĂƌĞ�ĞŵƉůŽǇĞĚ�ůĂƩĞƌ�
ŝŶ�ƚŚĞ�ĮŶĂů�D�EWϲ�ĐƌŝƟĐĂůŝƚǇ�ĐŽŵƉƵƚĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŝŶƚĂĐƚ�ĐĂŶŝƐƚĞƌ�ĐŽŶĮŐƵƌĂƟŽŶ͖�ŝŶ�ďĞƚǁĞĞŶ�^�ZW�EdϮ�ŝƐ�ĞŵƉůŽǇĞĚ�ƚŽ�ŐĞƚ�ƚŚĞ�
ƐƉĞŶƚ�ĨƵĞů�ĐŽŵƉŽƐŝƟŽŶ�ĂůŽŶŐ�ƚŚĞ�ĚĞĐĂǇ�ƉĞƌŝŽĚ͘
dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ŬͲĞī�ǀĂůƵĞ�ƐŚŽƵůĚ�ďĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƵďĐƌŝƟĐĂůŝƚǇ�ĞƐƟŵĂƟŽŶ�ƚŽ�ĞŶĨŽƌĐĞ�ƐĂĨĞƚǇ͘�
EƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝƐ�ƉƌŽƉĂŐĂƚĞĚ�ďǇ�DŽŶƚĞ��ĂƌůŽ�ƐĂŵƉůŝŶŐ�ŝŶ�ƚŚĞ�ďƵƌŶͲƵƉ͕�ĚĞĐĂǇ�ĂŶĚ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶ�ƉŚĂƐĞƐ�ĂŶĚ�
ƌĞƉƌĞƐĞŶƚĂƟǀĞ�ǀĂůƵĞƐ�ĨŽƌ�ĨƵĞů�ŽƉĞƌĂƚĞĚ�ŝŶ�Ă�^ǁŝƐƐ�WtZ�ƉůĂŶƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂƐ�ĂŶ�ĞƐƟŵĂƟŽŶ�ŽĨ�ƚŚŝƐ�ŝŵƉĂĐƚ͘

S452 Anisotropic scattering cross section treatment for reactor pressure vessel fast neutron 
fluence calculations 
�ŚĂŶŐ��͘�ϭ͕��ŚĞŶŐ�:͘�ϭ͕��ŚĂŶŐ�:͘�ϭ͕��ĂŽ��͘�ϭ͕�tƵ�:͘�ϭ͕�zƵ�,͘�Ϯ͕��ŚĞŶ�z͘ �ϭ 
ϭ�^ĐŚŽŽů�ŽĨ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�EŽƌƚŚ��ŚŝŶĂ��ůĞĐƚƌŝĐ�WŽǁĞƌ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ͖�Ϯ�^ƚĂƚĞ�
EƵĐůĞĂƌ�WŽǁĞƌ�^ŽŌǁĂƌĞ��ĞǀĞůŽƉŵĞŶƚ��ĞŶƚĞƌ͕ ��ĞŝũŝŶŐ͕�W͘ Z͘�ŚŝŶĂ

DĂŝŶƚĂŝŶŝŶŐ�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�ŝŶƚĞŐƌŝƚǇ�ŽĨ�ƚŚĞ�ƌĞĂĐƚŽƌ�ƉƌĞƐƐƵƌĞ�ǀĞƐƐĞů�;ZWsͿ�ŝƐ�Ă�ĐƌŝƟĐĂů�ĐŽŶĐĞƌŶ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƐĂĨĞ�ŽƉĞƌĂƟŽŶ�ŽĨ�
ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƉůĂŶƚƐ͘��Ŷ�ĂĐĐƵƌĂƚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�;��х�ϭ͘Ϭ�DĞs�Žƌ��хϬ͘ϭDĞsͿ�Ăƚ�ƚŚĞ�ZWs�ŝƐ�ŶĞĐĞƐƐĂƌǇ�
ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƐƚƌƵĐƚƵƌĂů�ŝŶƚĞŐƌŝƚǇ�ŽǀĞƌ�ƚŚĞ�ĚĞƐŝŐŶĞĚ�ůŝĨĞƟŵĞ�ĂŶĚ�ƚŽ�ƐƵƉƉŽƌƚ�ĂŶĂůǇƐĞƐ�ĨŽƌ�Ă�ƉŽƚĞŶƟĂů�ƉůĂŶƚ�ůŝĨĞ�ĞǆƚĞŶƐŝŽŶ͘�dŚĞ�
ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƚƌĞĂƚŵĞŶƚƐ�ĨŽƌ�ĂŶŝƐŽƚƌŽƉŝĐ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽŶ�ƚŚĞ��WϭϬϬϬ�ZWs�ĨĂƐƚ�ŶĞƵƚƌŽŶ�ŇƵĞŶĐĞ�ŝƐ�
ŶŽƚ�ĞůĂďŽƌĂƚĞĚ�Ăƚ�ƉƌĞƐĞŶƚ͘�/Ŷ�ƚŚŝƐ�ƉĂƉĞƌ͕ �ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŝŶŇƵĞŶĐĞ�ĨĂĐƚŽƌƐ�ŚĂǀĞ�ďĞĞŶ�ƐƚƵĚŝĞĚ͕�ǁŚŝĐŚ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĚŝƐĐƌĞƚĞ�
ordinates method. 
�ŝīĞƌĞŶƟĂů�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŵĂǇ�ĐŽŶƚĂŝŶ�ƐƚƌŽŶŐ�ĐŽƵƉůĞĚ�ĞŶĞƌŐǇͲĂŶŐůĞ�ĚĞƉĞŶĚĞŶĐĞ͕�ĞƐƉĞĐŝĂůůǇ�ǁŚĞŶ�ƚŚĞ�ĐŽŶƟŶƵŽƵƐ�
ĞŶĞƌŐǇ�ǀĂƌŝĂďůĞ�ŽĨ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ĞƋƵĂƟŽŶ�ŝƐ�ĂƉƉƌŽǆŝŵĂƚĞĚ�ďǇ�ƚŚĞ�ŵƵůƟͲŐƌŽƵƉ�ĂƉƉƌŽǆŝŵĂƟŽŶ͘�dŚĞ�ĂŶŐƵůĂƌ�ĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�
ĚŝīĞƌĞŶƟĂů�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝƐ�ƚǇƉŝĐĂůůǇ�ƌĞƉƌĞƐĞŶƚĞĚ�ĂƐ�Ă�ƚƌƵŶĐĂƚĞĚ�>ĞŐĞŶĚƌĞ�ƐĞƌŝĞƐ�ĞǆƉĂŶƐŝŽŶ͘� /Ĩ�ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�ĐƌŽƐƐ�
ƐĞĐƟŽŶ�ŝƐ�ŚŝŐŚůǇ�ĂŶŝƐŽƚƌŽƉŝĐ͕�ƚŚĞƐĞ�ĞǆƉĂŶƐŝŽŶƐ�ŵĂǇ�ƌĞƐƵůƚ�ŝŶ�ŶĞŐĂƟǀĞ�ƌĞŐŝŽŶƐ�ŝŶ�ƚŚĞ�ŝŶƚĞƌǀĂů͘�dŚĞƐĞ�ŶĞŐĂƟǀĞ�ƌĞŐŝŽŶƐ�ĂƌĞ�ůŝŬĞůǇ�
ƚŽ�ĐĂƵƐĞ�ŶĞŐĂƟǀĞ�ĐŽŵƉŽŶĞŶƚƐ�ŝŶ�ƚŚĞ�ĚŝƐĐƌĞƚĞ�ŽƌĚŝŶĂƚĞƐ�ƐĐĂƩĞƌŝŶŐ�ƐŽƵƌĐĞ͕�ǁŚŝĐŚ�ŝƐ�ŶŽŶͲƉŚǇƐŝĐĂů�ĂŶĚ�ŵĂǇ�ĂĚǀĞƌƐĞůǇ�ĂīĞĐƚ�ƚŚĞ�
ŝƚĞƌĂƟǀĞ�ĐŽŶǀĞƌŐĞŶĐĞ�ĂŶĚ�ĂĐĐƵƌĂĐǇ͘�dŽ�ŵŝŶŝŵŝǌĞ�ƚŚĞ�ĞīĞĐƚƐ͕�ƚƌĂŶƐƉŽƌƚ�ĂƉƉƌŽǆŝŵĂƟŽŶ͕�ǁŚŝĐŚ�ƌĞƋƵŝƌĞƐ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�;EнůͿƚŚ�
>ĞŐĞŶĚƌĞ�ŵŽŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƚŽ�ƉƌĞƉĂƌĞ�Ă�ĐŽƌƌĞĐƚĞĚ�EͲƚĂďůĞ�ƐĞƚ͕�ŚĂƐ�ďĞĞŶ�ĞŵƉůŽǇĞĚ͘��ƵƌƌĞŶƚůǇ͕ �ƚŚĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶƚůǇ�
ĂƉƉůŝĞĚ�ĚŝĂŐŽŶĂů�ĂŶĚ��ĞůůͲ,ĂŶƐĞŶͲ^ĂŶĚŵĞŝĞƌ� ;�,^Ϳ�ŵĞƚŚŽĚƐ͕�ŵĂŬŝŶŐ�ĂŶ�ĂƩĞŵƉƚ� ƚŽ�ĐŽƌƌĞĐƚ� ĨŽƌ�ĂŶŝƐŽƚƌŽƉǇ� ŝŶ� ƚŚĞ�ƐĐĂƩĞƌŝŶŐ�
ŵĂƚƌŝǆ͕�ĂƌĞ�ĞƐƉĞĐŝĂůůǇ�ĞīĞĐƟǀĞ�ĨŽƌ�ĨŽƌǁĂƌĚͲƉĞĂŬĞĚ�ƐĐĂƩĞƌŝŶŐ͘�dŚĞ�ĞīĞĐƚƐ�ŽĨ�ƚƌƵŶĐĂƚĞĚ�>ĞŐĞŶĚƌĞ�ĞǆƉĂŶƐŝŽŶ�ĂŶĚ�ƚƌĂŶƐƉŽƌƚ�ĐŽƌ-
ƌĞĐƟŽŶƐ�ďĂƐĞĚ�ŽŶ�ZWs�ŇƵĞŶĐĞ�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ƉƌĞƐƐƵƌŝǌĞĚ�ǁĂƚĞƌ�ƌĞĂĐƚŽƌ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�ĚŝīĞƌĞŶƚ�
ŽƌĚĞƌ�ŽĨ�>ĞŐĞŶĚƌĞ�ĞǆƉĂŶƐŝŽŶ�;ů�ш�ϯͿ�ŝŶƚƌŽĚƵĐĞƐ�Ă�ĚĞǀŝĂƟŽŶ�ǁŝƚŚŝŶ�ϰй�ĂŶĚ�ƚŚĞ�ĮǆƵƉ�ŝƐ�ŶŽƚ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ƚŚĞ�ŶĞŐĂƟǀĞ�ƐĐĂƩĞƌŝŶŐ�
ƐŽƵƌĐĞ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ǁŚĞƚŚĞƌ�ƚŽ�ĂĚŽƉƚ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽƌƌĞĐƟŽŶ�ŚĂƐ�Ă�ŐƌĞĂƚ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ƌĞƐƵůƚƐ͕�ƚŚĞ�ŵĂǆŝŵƵŵ�ďŝĂƐ�ŽĨ�ǁŚŝĐŚ�
ĐĂŶ�ƌĞĂĐŚ�ƚŽ�ϭϬй͘�dŚĞ�ĚŝƐĐƌĞƉĂŶĐǇ�ďĞƚǁĞĞŶ�ĚŝĂŐŽŶĂů�ĂŶĚ��,^�ŵĞƚŚŽĚƐ�ŝƐ�ƐŵĂůůĞƌ͕ �ůĞƐƐ�ƚŚĂŶ�Ϯй͘
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Abstracts

S453 Distribution of 14C in neutron irradiated graphite from RBMK-1500 reactor
Lagzdina E., Plukien R., Plukis A., Garbaras A., Lingis D., Garankin J., Remeikis V. 
^ƚĂƚĞ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ��ĞŶƚĞƌ�ĨŽƌ�WŚǇƐŝĐĂů�^ĐŝĞŶĐĞƐ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �sŝůŶŝƵƐ͕�>ŝƚŚƵĂŶŝĂ

'ƌĂƉŚŝƚĞ�ŝƐ�ǁŝĚĞůǇ�ƵƐĞĚ�ĂƐ�Ă�ŵŽĚĞƌĂƚŽƌ͕ �ƌĞŇĞĐƚŽƌ�ŝŶ�ŐĂƐͲĐŽŽůĞĚ͕�ZD�<�ĂŶĚ�ŝƐ�ƉůĂŶŶĞĚ�ŝŶ�ŶĞǁ�ŐĞŶĞƌĂƟŽŶ�'ĞŶͲ/s�ŶƵĐůĞĂƌ�ƌĞĂĐ-
ƚŽƌƐ͘�>ĂƌŐĞ�ƋƵĂŶƟƟĞƐ�ŽĨ�ŝƌƌĂĚŝĂƚĞĚ�ŐƌĂƉŚŝƚĞ�ǁĂƐƚĞ�ĨƌŽŵ�ŐƌĂƉŚŝƚĞͲŵŽĚĞƌĂƚĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĞǆŝƐƟŶŐ�ƵƉ�ƚŽ�ŶŽǁ�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ�ŝŶ-
ĚŝĐĂƚĞƐ�ƚŚĞ�ŶĞĞĚ�ĨŽƌ�Ă�ŐƌĂƉŚŝƚĞ�ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ�ƐƚƌĂƚĞŐǇ͘�dŚĞ�ŐƌĞĂƚĞƐƚ�ůŽŶŐͲƚĞƌŵ�ƌĂĚŝŽůŽŐŝĐĂů�ĐŽŶĐĞƌŶ�ŽĨ�ĐŽŶƚĂŵŝŶĂƟŽŶ�ŝƐ�14C 
ǁŝƚŚ�Ă�ŚĂůĨͲůŝĨĞ�ŽĨ�ϱϳϯϬ�ǇĞĂƌƐ͘�&Žƌ�ŐƌĂƉŚŝƚĞ�ƚƌĞĂƚŵĞŶƚ͕�ĚŝƐƉŽƐĂů�Žƌ�ƌĞĐǇĐůŝŶŐ͕�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ĐŽŶƚĂŵŝŶĂŶƚƐ�ŝŶ�ƐƉĞŶƚ�
ŐƌĂƉŚŝƚĞ�ƐŚŽƵůĚ�ďĞ�ŝĚĞŶƟĮĞĚ�ĂŶĚ�ĨŽƌ�ƉƌŽƉĞƌ�ĞǀĂůƵĂƟŽŶ�ƚŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚĞŝƌ�ƉƌŽĚƵĐƟŽŶ�ƌĞĂĐƟŽŶƐ�ƐŚŽƵůĚ�ďĞ�
improved (for instance 12�;Ŷ͕ɶͿ13C, 13�;Ŷ͕ɶͿ14C, 13�;Ŷ͕ɲͿ10�Ğ�ĂŶĚ�14N(n,p)14�Ϳ͘�^ŝŶĐĞ�ƚŚĞ�ϭϵϲϬƐ�ŵƵĐŚ�ĞīŽƌƚ�ŚĂƐ�ďĞĞŶ�ŵĂĚĞ�ƚŽ�ƵŶ-
ĚĞƌƐƚĂŶĚ�ƚŚĞ�ƉƌŽĐĞƐƐĞƐ�ŝŶ�ƚŚĞ�ŝƌƌĂĚŝĂƚĞĚ�ŐƌĂƉŚŝƚĞ͘��ĞƐƉŝƚĞ�ƚŚĞ�ǁŝĚĞ�ŬŶŽǁůĞĚŐĞ�ƚŚĞƌĞ�ĂƌĞ�ƐƟůů�ŐĂƉƐ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŐƌĂƉŚŝƚĞ�
ĚĂŵĂŐĞ�Ăƚ�ƚŚĞ�ĂƚŽŵŝĐ�ůĞǀĞů͘�EŽǁĂĚĂǇƐ�ŝƚ�ŝƐ�ďĞůŝĞǀĞĚ�ƚŚĂƚ�ƐŝŐŶŝĮĐĂŶƚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ƌĂĚŝŽůŽŐŝĐĂů�ĐŽŶƚĂŵŝŶĂƟŽŶ�ĞǆŝƐƚƐ�ŝŶ�ƚŚĞ�
ƐƵƌĨĂĐĞ�ůĂǇĞƌƐ�ŽĨ�ŝƌƌĂĚŝĂƚĞĚ�ŐƌĂƉŚŝƚĞ͘�dŚŝƐ�ǁŽƌŬ�ĂŝŵƐ�ƚŽ�ĐŚĂƌĂĐƚĞƌŝǌĞ�ŶƵĐůĞĂƌ�ŐƌĂƉŚŝƚĞ�ŽĨ�Z�D<ͲϭϱϬϬ�ĐŽŶĐĞƌŶŝŶŐ�14��ĨŽƌŵĂƟŽŶ�ŝŶ�
E�ĞŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�ŝƚ�ĚŝƐƚƌŝďƵƟŽŶ�ŽŶ�ƚŚĞ�ŐƌĂƉŚŝƚĞ�ƐƵƌĨĂĐĞ�ůĂǇĞƌ�ĂŶĚ�ŝŶ�ƚŚĞ�ǀŽůƵŵĞ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ŽďƐĞƌǀĞĚ�14��ĂĐƟǀŝƚǇ�ŝŶ�
ƚŚĞ�Z�D<ͲϭϱϬϬ�ŐƌĂƉŚŝƚĞ�ƐĂŵƉůĞƐ�ŝƐ�ĂďŽƵƚ�ϭϯϬ�Ŭ�ƋͬŐ͕�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƉĂƌƚ�ĨŽƌŵ�13�;Ŷ͕ɶͿ14��ŝƐ�ĂďŽƵƚ��ϯϳй͘�dŚŝƐ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ƚŚĞ�
ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŶŝƚƌŽŐĞŶ�ĂĐƟǀĂƟŽŶ�ƉĂƚŚ�ĂŶĚ�ĚĞŵĂŶĚƐ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŝŶǀĞƐƟŐĂƟŽŶ͘��ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŚĞŵŝĐĂů�ŶĂƚƵƌĞ�ŽĨ�
14��ŝŶ�ŝƌƌĂĚŝĂƚĞĚ�ŐƌĂƉŚŝƚĞ�ǁŽƵůĚ�ŚĞůƉ�ŝŶ�ŽƉƟŵŝǌŝŶŐ�ƚŚĞ�ĐŚĞŵŝĐĂů�ĂŶĚ�ƉŚǇƐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ŐƌĂƉŚŝƚĞ�ƵƟůŝǌĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�
ĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐ�ƉƌŽĐĞƐƐ�ŽĨ�/ŐŶĂůŝŶĂ�EWW�ĂŶĚ�ŽƚŚĞƌ�Z�D<�ƚǇƉĞ�ƌĞĂĐƚŽƌƐ͘

S454 Multigroup cross section library for gas cooled fast reactor applications 
�ĞƌďĂ�a͕͘�,ĂƓēşŬ�:͕͘�>ƺůĞǇ�:͕͘�EĞēĂƐ�s͘ ͕�sƌďĂŶ��͘�
^ůŽǀĂŬ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ�ŝŶ��ƌĂƟƐůĂǀĂ͕�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�ĂŶĚ�WŚǇƐŝĐĂů��ŶŐŝŶĞĞƌŝŶŐ͕��ƌĂƟƐůĂǀĂ͕�^ůŽǀĂŬŝĂ

dŚĞ�'ĂƐ��ŽŽůĞĚ�&ĂƐƚ�;'&ZͿ�ƌĞĂĐƚŽƌ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƉƌŽŵŝƐŝŶŐ�ĐŽŶĐĞƉƚƐ�ŝŶ�'�E�/s�ƐƚƌĂƚĞŐǇ͕ �ǁŚŝůĞ�'&ZϮϰϬϬ�ŝƐ�ƚŚĞ�ƉƌĞͲĐŽŶĐĞƉ-
ƚƵĂů�ĚĞƐŝŐŶ�ŝŶĐŽƌƉŽƌĂƟŶŐ�ƚŚĞ�ŵŽƐƚ�ĐŚĂůůĞŶŐŝŶŐ�ƚĞĐŚŶŝĐĂů�ƐŽůƵƟŽŶƐ�ĨŽƌ�ƵƟůŝǌĂƟŽŶ�ŽĨ�Ăůů�ĨĞĂƚƵƌĞƐ�ŽĨ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ĨĂƐƚ�
ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ͘�dŚĞ�ƐƉĞĐŝĂů�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ĨƵĞů�ĐůĂĚĚŝŶŐ͕�ǁŚĞƌĞ�ĐŽŵƉŽƐŝƚĞ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ŵĞƚĂůůŝĐ�ůŝŶĞƌƐ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ͕�hWƵ��
fuel, Zr3Si2�ƌĞŇĞĐƚŽƌ�ĂŶĚ�,Ğ�ĐŽŽůĂŶƚ�ĐƌĞĂƚĞ�Ă�ƵŶŝƋƵĞ�ƐǇƐƚĞŵ�ǁŚŝĐŚ�ŚŽǁĞǀĞƌ�ůĂĐŬƐ�ĂŶǇ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ŽƉĞƌĂƟŽŶĂů�
ĞǆƉĞƌŝĞŶĐĞ͘��ĞƚĞƌŵŝŶŝƐƟĐ�ĂƉƉƌŽĂĐŚ�ŝƐ�ĂŶ�ŝŶƐĞƉĂƌĂďůĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶ�ƉƌŽĐĞƐƐ�ďƵƚ�ŝƐ�ƐƚƌŽŶŐůǇ�ĚĞƉĞŶĚĞŶƚ�ŽŶ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�
ŵƵůƟŐƌŽƵƉ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĚĂƚĂ͘�dŚŝƐ�ƉĂƉĞƌ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽĐĞƐƐ�ŽĨ�ƐƵĐŚ�ŵƵůƟŐƌŽƵƉ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ĨŽƌ�'&Z�
ĂƉƉůŝĐĂƟŽŶƐ�ǁŚĞƌĞ�ĂŶ�ŝŶŇƵĞŶĐĞ�ŽĨ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�ĐŽŶƟŶƵŽƵƐ�ĞŶĞƌŐǇ�DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶ�ĂŶĚ�ǀĂƌŝŽƵƐ�ĮŶĞ�ĂŶĚ�ĐŽĂƌƐĞ�
ŐƌŽƵƉ�ĞŶĞƌŐǇ�ƐƚƌƵĐƚƵƌĞƐ�ĂƌĞ�ŝŶǀĞƐƟŐĂƚĞĚ͘�dŚĞ�ŽƉƟŵŝǌĂƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ŝƐ�ďĂƐĞĚ�ŽŶ�ŬĞǇ�ƉĂƌĂŵĞƚĞƌƐ͕�ůŝŬĞ�ƌĞĂĐƟǀŝƚǇ�ĞīĞĐƚƐ͕�ƌĞĂĐ-
ƟŽŶ�ƌĂƚĞƐ�ŽĨ�ƌĞƐŽŶĂŶĐĞ�ŵĂƚĞƌŝĂůƐ�ĂƐ�ǁĞůů�ĂƐ�ŬŝŶĞƟĐ�ƉĂƌĂŵĞƚĞƌƐ͘��Ɛ�ƌĞĨĞƌĞŶĐĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ĨƌŽŵ����DŽŶƚĞ��ĂƌůŽ�ĐĂůĐƵůĂƟŽŶƐ�ĂƌĞ�
ĐŽŶƐŝĚĞƌĞĚ͘�dŚĞ�ĞǆƉĞĐƚĞĚ�ĂƉƉůŝĐĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉĞĚ�ůŝďƌĂƌǇ�ǁŝůů�ĐŽǀĞƌ�ƚŚĞ�ĂƌĞĂ�ŽĨ�ƐĞŶƐŝƟǀŝƚǇ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�ĐĂůĐƵůĂƟŽŶƐ͖�
ƐŝŵŝůĂƌŝƚǇ�ĂƐƐĞƐƐŵĞŶƚƐ͖�ƐƚĂƟĐ�ĚĞƐŝŐŶ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ĐĂůĐƵůĂƟŽŶƐ͖�ĂŶĚ�ĨŽƌ�ĐŽƌĞ�ƐŝŵƵůĂƚŽƌƐ͘
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I455 The use of nuclear data in the field of nuclear fuel recycling 
DĂƌƟŶ�: Ͳ͘&͘ �ϭ͕�>ĂƵŶĂǇ��͘�Ϯ͕�'ƌĂƐƐŝ�'͘�ϭ͕��ŝŶĞƚ��͘�Ϯ͕�>ĞůĂŶĚĂŝƐ�:͘�Ϯ͕�>ĞĐĂŵƉŝŽŶ��͘�Ϯ 
ϭ��Z�s��E��>Ă��ĠĨĞŶĐĞ͕�WĂƌŝƐ͕�&ƌĂŶĐĞ͖�Ϯ��Z�s��E��>Ă�,ĂŐƵĞ͕��ĞĂƵŵŽŶƚͲ,ĂŐƵĞ͕�&ƌĂŶĐĞ

dŚĞ��Z�s��E�Ͳ>Ă�,ĂŐƵĞ�ĨĂĐŝůŝƚǇ� ŝŶ�DĂŶĐŚĞ͕�&ƌĂŶĐĞ͕�ŚĂƐ�ďĞĞŶ�ƚŚĞ�ĮƌƐƚ� ŝŶĚƵƐƚƌŝĂů� ĨĂĐŝůŝƚǇ�ĨŽƌ�ŶƵĐůĞĂƌ�ĨƵĞů�ƌĞĐǇĐůŝŶŐ͘�&ƌŽŵ�ƚŚĞ�
ƌĞĐĞŝǀĞĚ�ƵƐĞĚ�ĨƵĞů�ĂƐƐĞŵďůŝĞƐ͕�ƚŚĞ�ĚĞƉůĞƚĞĚ�ƵƌĂŶŝƵŵ�ĂŶĚ�ƚŚĞ�ƉůƵƚŽŶŝƵŵ�ĂƌĞ�ĞǆƚƌĂĐƚĞĚ�ĨŽƌ�ĨƵƌƚŚĞƌ�ƵƐĞ�ĨŽƌ�ĞŶĞƌŐǇ�ƉƌŽĚƵĐƟŽŶ�
ƉƵƌƉŽƐĞƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĂŶĚ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ŽŶ�ƚŚĞ�ŽŶĞ�ƐŝĚĞ͕�ĂŶĚ�ƚŚĞ�ŚƵůůƐ�ĂŶĚ�ĞŶĚͲƉŝĞĐĞƐ�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�
ƐŝĚĞ͕�ĂƌĞ�ĂĚĞƋƵĂƚĞůǇ�ƉĂĐŬĂŐĞĚ�ĨŽƌ�ĚŝƐƉŽƐĂů͘�dŚĞ�ƵƐĞĚ�ĨƵĞů�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ƐĞƉĂƌĂƚĞĚ�ŝŶƚŽ�ĨŽƵƌ�ǀĞƌǇ�ĚŝīĞƌĞŶƚ�ŵĂƚĞƌŝĂůƐ͘
dŚĞ�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ƚŚĞ�ƵƐĞĚ�ĨƵĞů�ŝƐ�ŐŽǀĞƌŶĞĚ�ďǇ�ƋƵĂŶƟƟĞƐ�ƐƵĐŚ�ĂƐ�ƐƉĞĐŝĮĐ�ĂĐƟǀŝƚǇ͕ �ƚŚĞƌŵĂů�ŚĞĂƚ͕�ĞŶĞƌŐǇ�ƉŽƚĞŶƟĂů�ŽĨ�ƚŚĞ�ĞŶĚͲ
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ĂƐƐĞƐƐĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŝŶǀĞŶƚŽƌǇ�ŽĨ�ƚŚĞ�ƵƐĞĚ�ĨƵĞů͕�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ���^�Z�΀ϭ΁͘�dŚĞ�ůĂƩĞƌ�ŝƐ�Ă�ĨĂƐƚ�ĂŶĚ�ĂĐĐƵƌĂƚĞ�ĚĞƉůĞ-
ƟŽŶ�ĐŽĚĞ͕�ĚĞǀĞůŽƉĞĚ�ďǇ�����ŝŶ�ƉĂƌƚŶĞƌƐŚŝƉ�ǁŝƚŚ��Z�s��E�͕�ǁŚŝĐŚ�ƵƐĞƐ�ƚŚĞ��ƵƌŽƉĞĂŶ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌǇ�:�&&ϯ͘ϭ͘ϭ͘�΀Ϯ΁͘�&Ƶƌ-
ƚŚĞƌŵŽƌĞ͕�ƐŽŵĞ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�;ƐƵĐŚ�ĂƐ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ŝŶǀĞŶƚŽƌǇ͕ �ĂĐƟǀŝƚǇ͕ �ƐƉĞĐŝĮĐ�ƚŚĞƌŵĂů�ƉŽǁĞƌͿ�ĂƌĞ�ŵĞĂƐƵƌĞĚ�
ŽŶͲůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ƌĞĐǇĐůŝŶŐ�ƉƌŽĐĞƐƐ͕�ƚŚƌŽƵŐŚ�Ă�ůĂƌŐĞ�ĂƌƌĂǇ�ŽĨ�ĚĞƚĞĐƚŽƌƐ͕�ǁŚŝĐŚ�ŵĂǇ�ƌĞůǇ�ŽŶ�ƉĂƌƟĐƵůĂƌ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�΀ϯ΁͘
'ŝǀĞŶ�ƚŚĞ�ǀĂƌŝĞƚǇ͕ �ĂŶĚ�ƉĂƌƟĐƵůĂƌŝƚǇ�ŽĨ�ƚŚĞ�ŚĂŶĚůĞĚ�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�;ƵƐĞĚ�ĨƵĞů�ĂƐ�ĂŶ�ŝŶƉƵƚ͕�ĂŶĚ�ĚĞƉůĞƚĞĚ�ƵƌĂŶŝƵŵ͕�ƉůƵƚŽŶŝƵŵ͕�
ǀŝƚƌŝĮĞĚ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ĂŶĚ�ŵŝŶŽƌ�ĂĐƟŶŝĚĞƐ�ĂŶĚ�ĐŽŵƉĂĐƚĞĚ�ǁĂƐƚĞ�ĂƐ�ĂŶ�ŽƵƚƉƵƚͿ͕�ƚŚĞ�ƵƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŽŶ�ƚŚĞ�>Ă�,ĂŐƵĞ�
ƉůĂŶƚ�ŝƐ�ƐƉĞĐŝĮĐ͕�ĂŶĚ�ƉĂƌĂŵŽƵŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ƌĞĐǇĐůŝŶŐ�ŵĂǇ�ĚŝīĞƌ�ĨƌŽŵ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ĮĞůĚ�ŽĨ�
ƌĞĂĐƚŽƌƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ͘�/ŶĚĞĞĚ͕�Ă�ƌĂĚŝŽŶƵĐůŝĚĞ�ǁŚŝĐŚ�ǁŽƵůĚ�ďĞĂƌ�Ă�ŵŝŶŽƌ�ƌŽůĞ�ŝŶ�ƚŚĞ�ƵƐĞĚ�ĨƵĞů�ŵĂǇ�ďĞĐŽŵĞ�ƉƌŽŵŝŶĞŶƚ�ŽŶĐĞ�ƚŚĞ�
ŵĂƚĞƌŝĂůƐ�ĂƌĞ�ƐĞƉĂƌĂƚĞĚ͕�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƉŚǇƐŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ŶĞǁ�ŵŝǆƚƵƌĞ͘
dŚĞ�>Ă�,ĂŐƵĞ�ƉůĂŶƚ�ŚĂƐ�ƚŚĞƌĞĨŽƌĞ�ǁŽƌŬĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�Ă�ůŝƐƚ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĨŽƌ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶ͕�ƌĞůǇŝŶŐ�ŽŶ�ƚŚĞ�
ƉƌŽĐĞƐƐ�ŵŽŶŝƚŽƌŝŶŐ�ŵĞƚŚŽĚƐ͕�ĂŶĚ�ƚŚĞ�ĞŶĚͲƉƌŽĚƵĐƚƐ�ĞǆƉĞĐƚĂƟŽŶƐ͘�
dŚĞ�ĐƵƌƌĞŶƚ�ƵƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�Ăƚ�ƚŚĞ�>Ă�,ĂŐƵĞ�ƉůĂŶƚ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌŽůĞ�ƚŚĞǇ�ƉůĂǇ�ŝŶ�ƚŚĞ�ŝŶǀĞŶƚŽƌǇ�ĐĂůĐƵůĂ-
ƟŽŶ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ͘
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ĞŶƌŝĐŚŵĞŶƚƐ�;ϵϯй�ĨŽƌ�ŵŽƐƚ�ŽĨ�ƚŚĞŵ�ĞǆĐĞƉƚ�&��Ͳ/yͲϳ�ǁŚĞƌĞ�ŝƚ�ŝƐ�ϮϬйͿ͘
&ŝƐƐŝŽŶ��ŚĂŵďĞƌƐ�ŽĨ�ƐĞǀĞŶ�ĚŝīĞƌĞŶƚ�ŶƵĐůŝĚĞƐ͗�237Np, 238Pu, 239Pu, 242Pu, 241Am, 243Am and 244�ŵ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƌĂƟŽƐ�ŽĨ�
ĮƐƐŝŽŶ� ƌĞĂĐƟŽŶ� ƌĂƚĞ͘�DĂƐƐ�ƋƵĂŶƟƚĂƟǀĞ�ĚĞƚĞƌŵŝŶĂƟŽŶƐ�ŽĨ� ƚŚĞ�ĞůĞĐƚƌŽĚĞƉŽƐŝƚĞĚ�ŶƵĐůŝĚĞƐ�ǁĞƌĞ� ĐĂƌƌŝĞĚ�ŽƵƚ� ƚŚƌŽƵŐŚ� ƐƉĞĐƚƌĂů�
ĂŶĂůǇƐŝƐ�ƵƐŝŶŐ�Ă�ƐƵƌĨĂĐĞ�ďĂƌƌŝĞƌ�ƐŝůŝĐŽŶ�ĚĞƚĞĐƚŽƌ�ĂŶĚ�Ă�ƉƵůƐĞ�ŚĞŝŐŚƚ�ĂŶĂůǇǌĞƌ͘ �dŚĞ�ƋƵĂŶƟƚĂƟǀĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ĞƌƌŽƌƐ� ĨŽƌ�ĞůĞĐ-
ƚƌŽĚĞƉŽƐŝƚĞĚ�ŶƵĐůŝĚĞƐ�ǁĞƌĞ�ϯй�ĨŽƌ�244�ŵ�ĂŶĚ�ϭ͘ϱй�ĨŽƌ�ƚŚĞ�ŽƚŚĞƌ͘
hŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ��KD���sϬ�ĐŽǀĂƌŝĂŶĐĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ĨŽƌ�ƚŚĞ�:�&&ϯ͘ϭ͘ϭ�ůŝďƌĂƌǇ͕ �ǁŝƚŚ��KD���sϭ�ĐŽǀĂƌŝĂŶĐĞƐ�ĂƐ-
ƐŽĐŝĂƚĞĚ�ĨŽƌ�ƚŚĞ�:�&&ϯϮ�ůŝďƌĂƌǇ͕ �ǁŝƚŚ�ƚŚĞŝƌ�ŽǁŶ�ĐŽǀĂƌŝĂŶĐĞƐ�ĨŽƌ��E�&�ϳϭ�ĂŶĚ�ĨŽƌ�:�E�>ϰϬ͘��dŚĞ�ĐƌŝƟĐĂů�ŵĂƐƐ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĂƌĞ�
ĚŽŵŝŶĂƚĞĚ�ďǇ�hϮϯϱ�ĐĂƉƚƵƌĞ�ĐŽŶƚƌŝďƵƟŽŶ�ĨŽƌ�:�&&ϯ͘ϭ͘ϭ͕�:�&&ϯ͘Ϯ�ĂŶĚ��E�&�ϳϭ͘��,ŽǁĞǀĞƌ͕ �ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŝƚŚ�:�E�>ϰ͘Ϭ�ĂƌĞ�ŵƵĐŚ�
lower due to a much reduced Ϯϯϱh�ĐĂƉƚƵƌĞ�ĐŽŶƚƌŝďƵƟŽŶ͘
/Ŷ�ƚŚŝƐ�ǁŽƌŬ͕�ǁĞ�ĂŶĂůǇǌĞ�ŝŶ�ĚĞƚĂŝů�ƚŚĞ�DŝŶŽƌ��ĐƟŶŝĚĞ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ�ďĞŝŶŐ�ŵĞĂƐƵƌĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�&��Ͳ/y�ƉƌŽŐƌĂŵŵĞ͘�hƐŝŶŐ�
ĐŽǀĂƌŝĂŶĐĞ�ŵĂƚƌŝĐĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ƚŽ�:�&&ϯ͘Ϯ�ůŝďƌĂƌŝĞƐ�;�KD���sϭ͘ϬͿ͕��E�&��s//Ͳϭ�ĂŶĚ�:�E�>ϰ͘Ϭ�ŚĞůƉƐ�ƚƌĂĐŬŝŶŐ�ƚŚĞ�ŽƌŝŐŝŶ�ŽĨ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ƚŚĞ�ĐĂůĐƵůĂƟŽŶ�ŽĨ�ŵĞĂƐƵƌĞĚ�ĮƐƐŝŽŶ�ƌĂƚĞ�ƌĂƟŽƐ͘�dŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞƐĞ�ĐŽƌĞƐ�ĂƌĞ�Ăůů�ĞŶƌŝĐŚĞĚ�hƌĂŶŝƵŵ�ŝŶƚƌŽĚƵĐĞ�
ĂŶ�ŝŶĚŝƌĞĐƚ�ĞīĞĐƚ�ĚƵĞ�ƚŽ�ƚŚĞ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�Ϯϯϱh�ĂŶĚ�ƚŚĂƚ�ůŝŵŝƚƐ�ƚŚĞ�ƉŽƐƐŝďůĞ�ĨĞĞĚďĂĐŬ�ŽŶ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŵŝŶŽƌ�
ĂĐƟŶŝĚĞƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ƚŚƌŽƵŐŚ�ĮƐƐŝŽŶ�ĐŚĂŵďĞƌƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĮƐƐŝŽŶ�ƌĂƚĞƐ�ŽĨ�237Np, of 243Am and 244Cm have a 
ĚŝƌĞĐƚ�ĞīĞĐƚ�ŽŶ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚŽƐĞ�ŽĨ�ƚŚĞ�ϮϯϱU and 239Pu in contrast to the 238Pu, 242Pu and the 241Am. In the full paper, 
ŝŶĚŝĐĂƟŽŶƐ�ĐŽŶĐĞƌŶŝŶŐ�DŝŶŽƌ��ĐƟŶŝĚĞ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƐ�Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞƐĞ�ĂŶĂůǇƐĞƐ�ǁŝůů�ďĞ�ĚƌĂǁŶ͘

ZĞĨĞƌĞŶĐĞ��ŽĐƵŵĞŶƚ͗��ƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ��ĞŶĐŚŵĂƌŬ�WƌŽďůĞŵƐ�ĨŽƌ�dZh�&ŝƐƐŝŽŶ�ZĂƚĞ�ZĂƟŽƐ�ŽĨ�&��Ͳ/y��ƐƐĞŵďůŝĞƐ͕�D͘�&ƵŬƵƐŚŝŵĂ͕��͘�KŝǌƵŵŝ͕�,͘�
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ďǇ�ƚŚĞ���^DKϱ�Žƌ�,�>/K^Ϯ�ůĂƫĐĞ�ƚƌĂŶƐƉŽƌƚ�ĐŽĚĞƐ͕�ǁŝƚŚ�ĐŽƌĞ�ŝƌƌĂĚŝĂƟŽŶ�ŚŝƐƚŽƌǇ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�^/Dh>�d�ϱ�ƌĞĂĐƚŽƌ�ĐŽƌĞ�ƐŝŵƵůĂ-
ƚŽƌ�ĂŶĚ�ƚĂďƵůĂƚĞĚ�ŝƐŽƚŽƉŝĐ�ĚĞĐĂǇ�ĚĂƚĂ͘�dŚĞƐĞ�ĚĂƚĂ�ƐŽƵƌĐĞƐ�ĂƌĞ�ƵƐĞĚ�ĂŶĚ�ƉƌŽĐĞƐƐĞĚ�ďǇ�ƚŚĞ�ĐŽĚĞ�^E&�ƚŽ�ƉƌĞĚŝĐƚ�ƐƉĞŶƚ�ŶƵĐůĞĂƌ�
ĨƵĞů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͘�ZĞĐĞŶƚ�ĂĚǀĂŶĐĞƐ�ŝŶ�ƚŚĞ�ŐĞŶĞƌĂƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�ƚŚĞ�^E&�ĚĞĐĂǇ�ĚĂƚĂ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�^E&�ĚĞĐĂǇ�ĚĂƚĂ�
ŝŶĐůƵĚĞƐ�ďĂƐŝĐ�ĚĂƚĂ͕�ƐƵĐŚ�ĂƐ�ĚĞĐĂǇ�ĐŽŶƐƚĂŶƚƐ͕�ĂƚŽŵŝĐ�ŵĂƐƐĞƐ�ĂŶĚ�ŶƵĐůŝĚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ�ĐŚĂŝŶƐ͖�ƌĂĚŝĂƟŽŶ�ĞŵŝƐƐŝŽŶ�ƐƉĞĐƚƌĂ�ĨŽƌ�
ƉŚŽƚŽŶƐ� ĨƌŽŵ� ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ͕ � ĂůƉŚĂͲŶ� ƌĞĂĐƟŽŶƐ͕�ďƌĞŵƐƐƚƌĂŚůƵŶŐ͕� ĂŶĚ� ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ͕�ĞůĞĐƚƌŽŶƐ�ĂŶĚ�ĂůƉŚĂ�ƉĂƌƟĐůĞƐ�
ĨƌŽŵ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ͕ �ĂŶĚ�ŶĞƵƚƌŽŶƐ�ĨƌŽŵ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ͕ �ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ͕�ĂŶĚ�ĂůƉŚĂͲŶ�ƌĞĂĐƟŽŶƐ͖�ĚĞĐĂǇ�ŚĞĂƚ�ƉƌŽĚƵĐ-
ƟŽŶ͖�ĂŶĚ�ĞůĞĐƚƌŽͲĂƚŽŵŝĐ�ŝŶƚĞƌĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�ƉƌŽĚƵĐƟŽŶ͘�dŚĞƐĞ�ĚĂƚĂ�ĂƌĞ�ĐŽŵƉŝůĞĚ�ĨƌŽŵ�ĨƵŶĚĂŵĞŶƚĂů�;�E�&͕ �
�E^�&͕ �d�E�>Ϳ�ĂŶĚ�ƉƌŽĐĞƐƐĞĚ�;�^d�ZͿ�ƐŽƵƌĐĞƐ�ĨŽƌ�ŶĞĂƌůǇ�ϯϳϬϬ�ŶƵĐůŝĚĞƐ͘���ƌŝŐŽƌŽƵƐ�ĞǀĂůƵĂƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�ŝŶƚĞƌŶĂů�ĐŽŶƐŝƐƚ-
ĞŶĐǇ�ĐŚĞĐŬƐ�ĂŶĚ�ĐŽŵƉĂƌŝƐŽŶƐ�ƚŽ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ďĞŶĐŚŵĂƌŬƐ͕�ĂŶĚ�ĐŽĚĞͲƚŽͲĐŽĚĞ�ǀĞƌŝĮĐĂƟŽŶƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�
ŝƐŽƚŽƉĞ� ůĞǀĞů�ĂŶĚ�ƵƐŝŶŐ� ŝŶƚĞŐƌĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽŶ�Ă�ĨƵĞů�ĂƐƐĞŵďůǇ� ůĞǀĞů�;Ğ͘Ő͕͘�ĚĞĐĂǇ�ŚĞĂƚ͕�ƌĂĚŝŽĂĐƟǀŝƚǇ͕ �ŶĞƵƚƌŽŶ�ĂŶĚ�ŐĂŵŵĂ�
ƐŽƵƌĐĞƐͿ͘�^ŝŐŶŝĮĐĂŶƚ�ĐŚĂůůĞŶŐĞƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ďǇ�ƚŚĞ�ƐĐŽƉĞ�ĂŶĚ�ĐŽŵƉůĞǆŝƚǇ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ƉƌŽĐĞƐƐŝŶŐ͕�Ă�ĚĞĂƌƚŚ�ŽĨ�ƌĞůĞǀĂŶƚ�ĚĞƚĂŝůĞĚ�
ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĂŶĚ�ƌĞůŝĂŶĐĞ�ŽŶ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ĨŽƌ�ƐŽŵĞ�ĚĂƚĂ͘

R458 Antineutrino emission and gamma background characteristics from a thermal research 
reactor  
Fallot M., Giot L.  
^h��d��,͕��EZ^ͬ/EϮWϯ͕�hŶŝǀ͘ �ĚĞ�EĂŶƚĞƐ͕��DE͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞ

&Žƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƚŚĞ�ƐƵŵŵĂƟŽŶ�ŵĞƚŚŽĚ�ŚĂƐ�ďĞĞŶ�ĐŽƵƉůĞĚ�ǁŝƚŚ�Ă�ĐŽŵƉůĞƚĞ�ƌĞĂĐƚŽƌ�ŵŽĚĞů͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌĞĚŝĐƚ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�
emission of the OSIRIS research reactor in Saclay, France.
dŚŝƐ�ŵŽĚĞůůŝŶŐ�ĂůůŽǁƐ�ƵƐ�ƉƌĞĚŝĐƟŶŐ�ƚŚĞ�ůŽǁ�ĞŶĞƌŐǇ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ͕�ďĞůŽǁ�ƚŚĞ�ŝŶǀĞƌƐĞ�ďĞƚĂ�ĚĞĐĂǇ�ĚĞƚĞĐƟŽŶ�
ƚŚƌĞƐŚŽůĚ͕�ĂŶĚ�ĞǀŝĚĞŶĐŝŶŐ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ĂĐƟŶŝĚĞƐ�ƚŽ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ĞŵŝƐƐŝŽŶ͘�dŚĞ�ŽďƚĂŝŶĞĚ�ĂŶƟŶĞƵƚƌŝŶŽ�ĞŶ-
ergy spectra span an energy range beyond the one of the measured ILL and Garching integral beta spectra, which is the energy 
ƌĂŶŐĞ�ŽĨ�ƚŚĞ�ĐŽŶǀĞƌƚĞĚ�ƐƉĞĐƚƌĂ͕�ŵĂŬŝŶŐ�ŽĨ�ƚŚĞ�ƐƵŵŵĂƟŽŶ�ŵĞƚŚŽĚ�ƐƉĞĐƚƌĂ�ƚŚĞ�ŽŶůǇ�ĂǀĂŝůĂďůĞ�ƉƌĞĚŝĐƟŽŶƐ�ŝŶ�ƚŚĞƐĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶƐ�
;ďĞůŽǁ�ϭ͘ϴDĞs�ĂŶĚ�ďĞǇŽŶĚ�ϳͲϴDĞsͿ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ǁĞ�ƉƌŽǀŝĚĞ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŽīͲĞƋƵŝůŝďƌŝƵŵ�ĐŽƌƌĞĐƟŽŶƐ͕�ĚĞĚƵĐĞĚ�ĨŽƌ�ƚŚĞ�
ĮƌƐƚ�ƟŵĞ�ĨƌŽŵ�ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ŽĨ�Ă�ĐŽŵƉůĞƚĞ�ƌĞĂĐƚŽƌ�ĐŽƌĞ͕�ƚŚĂƚ�ĐĂŶ�ŽŶůǇ�ďĞ�ĐŽŵƉƵƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƐƵŵŵĂƟŽŶ�ŵĞƚŚŽĚ͘
�ǆƉĞƌŝŵĞŶƚĂů�ĐŽŶĚŝƟŽŶƐ�Ăƚ�ƐŚŽƌƚ�ĚŝƐƚĂŶĐĞ�ĨƌŽŵ�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌƐ�ĂƌĞ�ĐŚĂůůĞŶŐŝŶŐ͕�ďĞĐĂƵƐĞ�ƚŚĞ�ƌĞĂĐƚŽƌ� ŝƚƐĞůĨ�ƉƌŽĚƵĐĞƐ�ŚƵŐĞ�
ŐĂŵŵĂ�ĂŶĚ�ŶĞƵƚƌŽŶ�ďĂĐŬŐƌŽƵŶĚƐ�ƚŚĂƚ�ŝŶĚƵĐĞ�ĂĐĐŝĚĞŶƚĂů�ĂŶĚ�ĐŽƌƌĞůĂƚĞĚ�ďĂĐŬŐƌŽƵŶĚƐ�ŝŶ�ĂŶ�ĂŶƟŶĞƵƚƌŝŶŽ�ƚĂƌŐĞƚ͘�dŚĞ�ƵŶĚĞƌƐƚĂŶĚ-
ing of these backgrounds is of utmost importance and triggered the second part of the work to be presented at this conference.
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I459 Test of internal-conversion theory with a measurement in 111mCd 
Nica N., Hardy JC., Iacob VE. 
dĞǆĂƐ��ΘD�hŶŝǀĞƌƐŝƚǇ͕ ��ǇĐůŽƚƌŽŶ�/ŶƐƟƚƵƚĞ͕��ŽůůĞŐĞ�^ƚĂƟŽŶ͕�dĞǆĂƐ͕�h^�

Internal conversion is a general property of the atomic nucleus by which atomic electrons can compete with photons in the 
ĞŵŝƐƐŝŽŶƐ�ĨƌŽŵ�Ă�ŶƵĐůĞĂƌ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƚƌĂŶƐŝƟŽŶ͘��dŚĞ�ŝŶƚĞƌŶĂů�ĐŽŶǀĞƌƐŝŽŶ�ĐŽĞĸĐŝĞŶƚ�;/��Ϳ�ĨŽƌ�ƐƵĐŚ�Ă�ƚƌĂŶƐŝƟŽŶ�ŝƐ�ƚŚĞ�ƌĂƟŽ�
ŽĨ�ŝƚƐ�ĞůĞĐƚƌŽŶ�ƚŽ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ͘�/��Ɛ�ĂƌĞ�ĞƐƐĞŶƟĂů�ƚŽ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ŵŽƐƚ�ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ƐĐŚĞŵĞƐ�ĂŶĚ͕�ďĞĐĂƵƐĞ�/��Ɛ�
ĂƌĞ�ŶŽƚ�ĞĂƐǇ�ƚŽ�ŵĞĂƐƵƌĞ�ƉƌĞĐŝƐĞůǇ͕ �ƐĐŝĞŶƟƐƚƐ�ŚĂǀĞ�ƌĞůŝĞĚ�ĨŽƌ�ŵĂŶǇ�ĚĞĐĂĚĞƐ�ŽŶ�/���ƚĂďůĞƐ�ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ͘�,ŽǁĞǀĞƌ�ƚŚĞƌĞ�ĂƌĞ�
ƐŽŵĞ�ĂŵďŝŐƵŝƟĞƐ�ŝŶ�ƚŚĞ�ƚŚĞŽƌǇ�ƚŚĂƚ�ĐĂŶ�ŽŶůǇ�ďĞ�ƐĞƩůĞĚ�ďǇ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ĂĐƚƵĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ͘��KŶĞ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ǁĂƐ�ƚŚĞ�
ƚƌĞĂƚŵĞŶƚ�ŽĨ�ƚŚĞ�ĂƚŽŵŝĐ�ǀĂĐĂŶĐǇ�ĐƌĞĂƚĞĚ�ŝŶ�ƚŚĞ�ǁĂŬĞ�ŽĨ�ƚŚĞ�ĞŵŝƩĞĚ�ĞůĞĐƚƌŽŶ͗�̂ ŽŵĞ�ĐĂůĐƵůĂƟŽŶƐ�ŝŐŶŽƌĞĚ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�ĂƚŽŵŝĐ�
ǀĂĐĂŶĐǇ͕ �ǁŚŝůĞ�ŽƚŚĞƌƐ�ĚŝĚ�ŶŽƚ͘��/Ĩ�ĂŶǇƚŚŝŶŐ͕�ǁŽƌůĚ�ĚĂƚĂ�ĂƉƉĞĂƌĞĚ�ƚŽ�ĨĂǀŽƌ�ƚŚĞ�ĨŽƌŵĞƌ�ĞǀĞŶ�ƚŚŽƵŐŚ�ƚŚĞ�ůŝĨĞƟŵĞ�ŽĨ�ƚŚĞ�ĂƚŽŵŝĐ�
ǀĂĐĂŶĐǇ�ǁĂƐ�ŬŶŽǁŶ�ƚŽ�ĞǆĐĞĞĚ�ƚŚĞ�ƟŵĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ĞůĞĐƚƌŽŶ�ƚŚĞ�ůĞĂǀĞ�ƚŚĞ�ǀŝĐŝŶŝƚǇ�ŽĨ�ƚŚĞ�ĂƚŽŵ͘��
dŚƵƐ�ďƵŝůĚŝŶŐ�Ă�ƐƚĂŶĚĂƌĚ�ĞǆƉĞƌŝŵĞŶƚĂů�/���ĚĂƚĂƐĞƚ�ďĞĐĂŵĞ�ĂŶ�ŽďǀŝŽƵƐ�ŐŽĂů�ďƵƚ�ďĞĨŽƌĞ�ϮϬϬϮ͕�ǁŚĞŶ�ǁĞ�ƐƚĂƌƚĞĚ�ŽƵƌ�ǁŽƌŬ͕�ŽŶůǇ�ϮϬ�
ŽƵƚ�ŽĨ�ŚƵŶĚƌĞĚƐ�ŽĨ�ŵĞĂƐƵƌĞĚ�ǀĂůƵĞƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ŚĂĚ�Ă�ƌĞƉŽƌƚĞĚ�ƉƌĞĐŝƐŝŽŶ�ŽĨ�Ϯй�Žƌ�ďĞƩĞƌ͘ �^ŝŶĐĞ�ƚŚĂƚ�ƟŵĞ�ǁĞ�ŚĂǀĞ�ĞǆƉůŽŝƚĞĚ�
Ă�ƉƌĞĐŝƐĞ�ŵĞƚŚŽĚ�ƚŽ�ŵĞĂƐƵƌĞ�/��Ɛ�ƵƐŝŶŐ͕�ŝŶƐƚĞĂĚ�ŽĨ�ĞůĞĐƚƌŽŶƐ͕�ƚŚĞ�ǆ�ƌĂǇƐ�ƚŚĂƚ�ĨŽůůŽǁ�ƚŚĞ�ĮůůŝŶŐ�ŽĨ�ƚŚĞ�ĂƚŽŵŝĐ�ǀĂĐĂŶĐǇ͘��dŚĞƐĞ�ǆ�
ƌĂǇƐ�ĂƌĞ�ĚĞƚĞĐƚĞĚ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ƉƌĞĐŝƐĞůǇ�ĞĸĐŝĞŶĐǇ�ĐĂůŝďƌĂƚĞĚ�,W'Ğ�ĚĞƚĞĐƚŽƌ�;±Ϭ͘ϭϱйͿ�ĂƐ�ĂƌĞ�ƚŚĞ�Ȗ�ƌĂǇƐ�ĨƌŽŵ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�ŽĨ�
ŝŶƚĞƌĞƐƚ͘�tĞ�ŚĂǀĞ�ďǇ�ŶŽǁ�ĂĚĚĞĚ�Ɛŝǆ�ĐƌŝƟĐĂů�ĐĂƐĞƐ�ƚŽ�ƚŚĞ�ŵŽƐƚ�ƉƌĞĐŝƐĞ�ƐĞƚ�ŽĨ�/��Ɛ͕�ŽĨ�ǁŚŝĐŚ�ǁĞ�ƌĞƉŽƌƚ�ŚĞƌĞ�ŽƵƌ�ŵŽƐƚ�ƌĞĐĞŶƚůǇ�
ŵĞĂƐƵƌĞĚ�ŽŶĞ͕�ƚŚĞ�ϭϱϭͲŬĞs�Eϯ�ƚƌĂŶƐŝƟŽŶ�ŝŶ�111mCd. Like all our previously measured cases this result agrees with the version of 
ƚŚĞ�ƚŚĞŽƌǇ�ƚŚĂƚ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƚŚĞ�ĂƚŽŵŝĐ�ǀĂĐĂŶĐǇ͘���ŽůůĞĐƟǀĞůǇ͕ �ŽƵƌ�ƌĞƐƵůƚƐ�ĚĞĐŝƐŝǀĞůǇ�ƌĞũĞĐƚ�ƚŚĞ�ǀĞƌƐŝŽŶ�ƚŚĂƚ�ŝŐŶŽƌĞƐ�
the vacancy. 
KƵƌ�/���ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ŽĨ�ƐŝŐŶŝĮĐĂŶĐĞ�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵŵƵŶŝƚǇ�ďĞĐĂƵƐĞ͕�ŽŶ�ĂĐĐŽƵŶƚ�ŽĨ�ƚŚĞŵ͕�ƚŚĞ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ�
^ƚƌƵĐƚƵƌĞ��ĂƚĂ�&ŝůĞ�ʹ��E^�&�ʹ�ƐĞǀĞƌĂů�ǇĞĂƌƐ�ĂŐŽ�ĂĚŽƉƚĞĚ�ƚŚĞ�/���ĐĂůĐƵůĂƟŽŶƐ�ƚŚĂƚ�ŝŶĐůƵĚĞĚ�ƚŚĞ�ĂƚŽŵŝĐ�ǀĂĐĂŶĐǇ͘

R460 A metallic magnetic calorimeter dedicated to X-ray spectrometry of radionuclides
Rodrigues M., Loidl M., Mariam R. 
���͕�>/^d͕ �>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů�;>E�Ͳ>E,�Ϳ͕�'ŝĨͲƐƵƌͲzǀĞƩĞ��ĞĚĞǆ͕�&ƌĂŶĐĞ

DĂŶǇ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�Ğŵŝƚ�ƌĞůĂƟǀĞůǇ�ŝŶƚĞŶƐĞ�yͲƌĂǇƐ�ĐŽŶƐĞĐƵƟǀĞůǇ�ƚŽ�ƚŚĞŝƌ�ĚĞĐĂǇ͘�dŚĞ�yͲƌĂǇ�ŝŶƚĞŶƐŝƟĞƐ�ĚĞƉĞŶĚ�ŵĂŝŶůǇ�ŽŶ�ƚŚĞ�ŝŶƚĞƌ-
ŶĂů�ĐŽŶǀĞƌƐŝŽŶ�ĐŽĞĸĐŝĞŶƚ�ŽĨ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ŐĂŵŵĂ�ƚƌĂŶƐŝƟŽŶ͘�dŚƵƐ͕�ŵĞĂƐƵƌŝŶŐ�ƉƌĞĐŝƐĞůǇ�ƚŚĞ�yͲƌĂǇ�ŝŶƚĞŶƐŝƚǇ�ŝŶĚŝƌĞĐƚůǇ�ƉƌŽǀŝĚĞƐ�
ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ďĂůĂŶĐĞ�ŽĨ�ƚŚĞ�ŐĂŵŵĂ�ůĞǀĞůƐ�ĂŶĚ�ƚŚĞŝƌ�ŝŶƚĞƌŶĂů�ĐŽŶǀĞƌƐŝŽŶ�ĐŽĞĸĐŝĞŶƚƐ�;/��ƐͿ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ǁŚĞŶ�ƚŚĞ�yͲƌĂǇ�
ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�Ă�ŐŝǀĞŶ�ƌĂĚŝŽŶƵĐůŝĚĞ�ĂƌĞ�ŽďƐĞƌǀĞĚ͕�ƚŚĞŝƌ�ƉƌĞƐĞŶĐĞ�ŝŶ�Ă�ƉĂƌƟĐƵůĂƌ�ŵĂƚĞƌŝĂů�ĐĂŶ�ďĞ�ƋƵĂŶƟĮĞĚ͕�ďƵƚ�ŽŶůǇ�ŝĨ�ƚŚĞƐĞ�ĞŵŝƐ-
ƐŝŽŶ�ŝŶƚĞŶƐŝƟĞƐ�ĂƌĞ�ǁĞůů�ŬŶŽǁŶ͘�dŚĞ�ŵĂŝŶ�ƉƌŽďůĞŵ�ŝƐ�Ă�ůĂĐŬ�ŽĨ�ĂĐĐƵƌĂƚĞ�ŝŶƚĞŶƐŝƚǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ůŽǁ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ďĞůŽǁ�
Ϯϱ�ŬĞs�ƚŚĂƚ�ĐĂŶ�ďĞ�ƐŽůǀĞĚ�ƵƐŝŶŐ�ŵĞƚĂůůŝĐ�ŵĂŐŶĞƟĐ�ƐƉĞĐƚƌŽŵĞƚĞƌƐ͘
�ĐƟŶŝĚĞƐ�ĂƌĞ�ĞƐƉĞĐŝĂůůǇ�ĐŽŶĐĞƌŶĞĚ�ďǇ�ƚŚŝƐ�ƉƌŽďůĞŵ�ďĞĐĂƵƐĞ�ƚŚĞ�ŵĂũŽƌŝƚǇ�Ğŵŝƚ� ŝŶƚĞŶƐĞ�>�yͲƌĂǇƐ� ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ϭϬ�ʹ�Ϯϱ�ŬĞs͘ �
DŽƌĞŽǀĞƌ͕ �ƉƌŽďůĞŵƐ�ĞǆŝƐƚ�ĨŽƌ�ƐŽŵĞ�ŽĨ�ƚŚĞŝƌ�/��Ɛ�ĚƵĞ�ƚŽ�ĂŶŽŵĂůŽƵƐ�ĞůĞĐƚƌŝĐ�ĚŝƉŽůĞ�ƚƌĂŶƐŝƟŽŶƐ͕�ŵĞĂŶŝŶŐ�ƚŚĞŝƌ�/��Ɛ�ĐĂŶŶŽƚ�ďĞ�
calculated and are therefore based on nuclear and atomic data measurements. 
dŚĞ�ĚŝĸĐƵůƚǇ�ŽĨ�ĂĐĐƵƌĂƚĞůǇ�ŵĞĂƐƵƌŝŶŐ�>�yͲƌĂǇ�ŝŶƚĞŶƐŝƟĞƐ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĐŽŵƉůĞǆŝƚǇ�ŽĨ�ƚŚĞ�ƐƉĞĐƚƌĂ�ǁŚŝĐŚ�ŝƐ�ƵŶƌĞƐŽůǀĂďůĞ�ǁŝƚŚ�
ƚŚĞ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƐĞŵŝĐŽŶĚƵĐƚŽƌ�ƐƉĞĐƚƌŽŵĞƚĞƌƐ͘���ƐƉĞĐƚƌŽŵĞƚĞƌ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƚĞĐŚŶŽůŽŐǇ�ŽĨ�ŵĞƚĂůůŝĐ�ŵĂŐŶĞƟĐ�ĐĂůŽƌŝŵĞ-
ters (MMCs) has been developed. MMCs are cryogenic detectors, i.e. they measure the absorbed X-ray energy as a temperature 
ĞůĞǀĂƟŽŶ�ĂŶĚ�ďǇ�ǁŽƌŬŝŶŐ�Ăƚ�ǀĞƌǇ�ůŽǁ�ƚĞŵƉĞƌĂƚƵƌĞ�;ĨĞǁ�ƚĞŶƐ�ŽĨ�ŵ<Ϳ�ƚŚĞǇ�ĐĂŶ�ĂĐŚŝĞǀĞ�ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶƐ�ŽŶĞ�ŽƌĚĞƌ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�
ďĞƩĞƌ�ƚŚĂŶ�ƐĞŵŝĐŽŶĚƵĐƚŽƌ�ƐƉĞĐƚƌŽŵĞƚĞƌƐ͘�
dŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉĞĚ�DD��ŚĂƐ�ďĞĞŶ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�>�yͲƌĂǇ�ƐƉĞĐƚƌĂ�ŽĨ�210Pb and 241Am. An 
ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ΕϮϲ�Ğs�ŚĂƐ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ďĞƚǁĞĞŶ�ϭϬ�ʹ�Ϯϲ�ŬĞs͘ �DŽƌĞŽǀĞƌ͕ �ƚŚĞ�DD��ŚĂƐ�Ă�ƐƉĞĐŝĂů�ĂďƐŽƌďĞƌ�ƚŚĂƚ�ŽīĞƌƐ�Ă�
ĐŽŶƐƚĂŶƚ�ĞĸĐŝĞŶĐǇ͕ �ƚŚƵƐ�ŵŝŶŝŵŝǌŝŶŐ�ƚŚĞ�ĞĸĐŝĞŶĐǇ�ĐŽƌƌĞĐƟŽŶ�ŝŶ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞůĂƟǀĞ�>�yͲƌĂǇ�ŝŶƚĞŶƐŝƟĞƐ͘
ZĞĐĞŶƚ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĂǀĂŝůĂďůĞ�ĚĂƚĂ�ĂŶĚ�ĐĂůĐƵůĂƟŽŶƐ͕�ĂůŽŶŐ�ǁŝƚŚ�ƉĞƌƐƉĞĐƟǀĞƐ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ͘
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Abstracts

R461 Measurement of the relative gamma ray emission probabilities from the electron 
 capture decay of 153Gd 

Shearman R. 1,2, Collins SM. 1, Regan PH. 1,2 
ϭ�ZĂĚŝŽĂĐƟǀŝƚǇ�'ƌŽƵƉ͕�EĂƟŽŶĂů�WŚǇƐŝĐĂů�>ĂďŽƌĂƚŽƌǇ͕ �dĞĚĚŝŶŐƚŽŶ͕�h<͖�Ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
Surrey, Guildford, UK

ϭϱϯ'Ě�ŚĂƐ�Ă�ƌĞĐŽŵŵĞŶĚĞĚ�ŚĂůĨͲůŝĨĞ�ŽĨ�ϮϰϬ͘ϰ�Ě�ĂŶĚ�ĚĞĐĂǇƐ�ďǇ�ϭϬϬй�ĞůĞĐƚƌŽŶ�ĐĂƉƚƵƌĞ�ƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�;I� �����DQG� IRXU�
LGHQWL¿HG�H[FLWHG� OHYHOV�RI� ϭϱϯ�Ƶ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ƐƚĂďůĞ��сϭϱϯ�ŝƐŽďĂƌ͘ �EŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ͲƌĂǇ�ĞŵŝƐƐŝŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ŝĚĞŶƟĮĞĚ�
ĨƌŽŵ�ƚŚĞ�ĚĞͲĞǆĐŝƚĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ĨŽƵƌ�ůĞǀĞůƐ�ƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ǁŝƚŚ�ƚŚĞ�ƚǁŽ�ŵŽƐƚ�ŝŶƚĞŶƐĞ�ĞŵŝƐƐŝŽŶƐ�ĨƌŽŵ�ƚŚĞ�ƐƉŝŶͬƉĂƌŝƚǇ�ϱͬϮ- (I 
;ϵϳ͘ϰ�ŬĞsͿ�с�Ϯϵ͘Ϭ�йͿ�ĂŶĚ�ϯͬϮн (I ;ϭϬϯ͘Ϯ�ŬĞsͿ�с�Ϯϭ͘ϭ�йͿ�ŶĂŶŽƐĞĐŽŶĚ�ŝƐŽŵĞƌŝĐ�ůĞǀĞůƐ͘�dŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶ�ĐŽŶĚƵĐƚĞĚ�ďǇ�ƚŚĞ�
�ĞĐĂǇ��ĂƚĂ��ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚ�;���WͿ�ƌĞƉŽƌƚĞĚ�ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŝŶ�ƚŚĞ�ƉƵďůŝƐŚĞĚ�ůŝƚĞƌĂ-
ƚƵƌĞ͕�ǁŝƚŚ�Ă�ŶƵŵďĞƌ�ŽĨ�ŝĚĞŶƟĮĞĚ��ƌĂǇƐ�ƚŚĂƚ�ĐŽƵůĚ�ŶŽƚ�ďĞ�ƉůĂĐĞĚ�ŝŶ�ƚŚĞ�ůĞǀĞů�ƐĐŚĞŵĞ͘�/Ŷ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǁŽƌŬ�ƚǁŽ�,W'Ğ�ͲƌĂǇ�ƐƉĞĐ-
ƚƌŽŵĞƚĞƌƐ�ǁĞƌĞ�ƵƟůŝƐĞĚ͕�ďŽƚŚ�ǁŝƚŚ�ĨƵůůͲĞŶĞƌŐǇ�ƉĞĂŬ�ĞĸĐŝĞŶĐǇ�ĐƵƌǀĞƐ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�Ă�ƐƵŝƚĞ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ƐŽƵƌĐĞƐ�ƚŚĂƚ�ǁĞƌĞ�
ƚƌĂĐĞĂďůĞ�ƚŽ�ƉƌŝŵĂƌǇ�ƐƚĂŶĚĂƌĚƐ�ŽĨ�ƌĂĚŝŽĂĐƟǀŝƚǇ͘�dŚƌĞĞ�ĂůŝƋƵŽƚƐ�ŽĨ�ƌĂĚŝŽĐŚĞŵŝĐĂůůǇ�ƉƵƌĞ�ϭϱϯ'Ě�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ŵƵůƟƉůĞ�ƟŵĞƐ�ŝŶ�
ŵĂƚĐŚŝŶŐ�ŐĞŽŵĞƚƌŝĞƐ͘�dŚĞ�ͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ƐĞǀĞŶ��ƌĂǇƐ�;ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƉƌĞǀŝŽƵƐůǇ�ƵŶƉůĂĐĞĚ�ϭϱϭ�ŬĞs��ƌĂǇ�ĞŵŝƐƐŝŽŶͿ�
ŚĂǀĞ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�ϵϳ͘ϰ�ŬĞs��ƌĂǇ�ĞŵŝƐƐŝŽŶ͘�dŚĞƐĞ�ŚĂǀĞ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ǁŝƚŚ�ĂŶ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ĨĂĐƚŽƌ�ŽĨ�ƚǁŽ�
ŝŵƉƌŽǀĞŵĞŶƚ�ŝŶ�ƚŚĞ�ƉƌĞĐŝƐŝŽŶ�ƚŚĂŶ�ƉƌĞǀŝŽƵƐůǇ�ƋƵŽƚĞĚ�Ğ͘Ő͘�͘�dŚĞ�ĚĞƚĞƌŵŝŶĞĚ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚĞ��ƌĂǇƐ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ůĞƐƐ�ƚŚĂŶ�ϭϬϬ�ŬĞs�
show discrepancies with the recommended values.

R462 A low background ionisation chamber for alpha-spectroscopy 
tŝůƐĞŶĂĐŚ�,͘�ϭ͕��ƵďĞƌ�<͘�ϭ͕�<ƌƺŐĞƌ�&͘ �ϭ͕�,ĂƌƚŵĂŶŶ��͘�Ϯ͕�,ƵƚƐĐŚ�:͘�Ϯ͕�^ŽďŝĞůůĂ�D͘�Ϯ 
ϭ�/ŶƐƟƚƵƚ�Ĩƺƌ�<ĞƌŶͲ�ƵŶĚ�dĞŝůĐŚĞŶƉŚǇƐŝŬ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚяΑƚ��ƌĞƐĚĞŶ͕��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ͖�Ϯ�,ĞůŵŚŽůƚǌͲ
Zentrum Dresden-Rossendorf (HZDR), Dresden, Germany

dŚĞ�ŐŽĂů�ŽĨ�ĚĞƐŝŐŶŝŶŐ�Ă�ůŽǁ�ďĂĐŬŐƌŽƵŶĚ�ŝŽŶŝƐĂƟŽŶ�ĐŚĂŵďĞƌ�ŝƐ�ƚŽ�ŵĞĂƐƵƌĞ�ůŽŶŐ�ůŝǀĞĚ�ĂůƉŚĂͲĚĞĐĂǇ�ŚĂůĨͲůŝǀĞƐ�ǁŚŝĐŚ�ŵŝŐŚƚ�ŝŶƚĞƌĨĞƌĞ�
ǁŝƚŚ�ƌĂƌĞ�ĞǀĞŶƚ�ƐĞĂƌĐŚĞƐ͘�^ƵĐŚ�ĚĞĐĂǇƐ�ƉůĂǇ�Ă�ƉĂƌƚ�ŝŶ�ŵĂŶǇ�ĮĞůĚƐ�ŝŶ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ĂŶĚ�ĂƌĞ�ĚŝĸĐƵůƚ�ƚŽ�ŵĞĂƐƵƌĞ͘���ůŽƚ�ŽĨ�'ĞŝŐĞƌͲ
EƵƚĂůů�ƐƚƵĚŝĞƐ�ĂůƐŽ�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞŵ͘��ŵŽŶŐ�ŽƚŚĞƌƐ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝƐ�ƐƉĞĐŝĮĐĂůůǇ�ĂŝŵĞĚ�Ăƚ�ƚŚĞ�ƉƌĞĐŝƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ĂůƉŚĂ�
ĞŵŝƩĞƌƐ�ǁŝƚŚŝŶ�ƚŚĞ�>ĂŶƚŚĂŶŝĚĞ�ƌĞŐŝŽŶ͘�KďǀŝŽƵƐůǇ�ĂŶǇ�ƐŚŽƌƚ�ůŝǀŝŶŐ�Žƌ�ŽƚŚĞƌ�ĂůƉŚĂ�ĞŵŝƩĞƌ�ĐĂŶ�ďĞ�ĞǆƉůŽƌĞĚ�ĂƐ�ǁĞůů͘�dŚĞ�ĞǆĐĞůůĞŶƚ�
ĞŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ǁŽƵůĚ�ĂůƐŽ�ĂůůŽǁ�ƚŽ�ƐĞĂƌĐŚ�ĨŽƌ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ŝŶ�ĂůƉŚĂͲĚĞĐĂǇƐ͘
dŽ�ĂĐŚŝĞǀĞ�ƚŚŝƐ�ŐŽĂů�Ă�ŐƌŝĚĚĞĚ�ŝŽŶŝƐĂƟŽŶ�ĐŚĂŵďĞƌ�ǁĂƐ�ĐŽŶƐƚƌƵĐƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�&ƌŝƐĐŚͲ'ƌŝĚ�ĚĞƐŝŐŶ͘�dŚĞ�ĚĞƐŝŐŶ�ŝƐ�ŽƉƟŵŝƐĞĚ�ĨŽƌ�ůŽǁ�
ĞŶĞƌŐǇ�ĂůƉŚĂ�ĚĞĐĂǇƐ�ŝŶ�ƚǁŽ�ǁĂǇƐ͘�dŚĞ�ĮƌƐƚ�ŽŶĞ�ŝƐ�ƚŚĞ�ƌĞĚƵĐƟŽŶ�ŽĨ�ďĂĐŬŐƌŽƵŶĚ�ĨƌŽŵ�ĐŽƐŵŝĐ�ŵƵŽŶƐ͕�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ�ĐŚĂŝŶƐ�
ĂŶĚ�ŶŽŝƐĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƵƐĞ�ŽĨ�Ă�ƐĞĐŽŶĚĂƌǇ�ĐŚĂŵďĞƌ�ƚŚĂƚ�ĂĐƚƐ�ĂƐ�Ă�ǀĞƚŽ�ĂŶĚ�ĚĞĚŝĐĂƚĞĚ�ŵĂƚĞƌŝĂůƐ͘�dŚĞ�ƐĞĐŽŶĚ�ŝƐ�Ă���Y�ƐǇƐƚĞŵ�
ƚŚĂƚ�ĂůůŽǁƐ�ƚŚĞ�ƌĞĐŽƌĚŝŶŐ�ĂŶĚ�ƐƚŽƌĂŐĞ�ŽĨ�ĞĂĐŚ�&����ƉƵůƐĞ͘�dŚƌŽƵŐŚ�ĨƵƌƚŚĞƌ�ƉƵůƐĞ�ƐŚĂƉĞ�ĂŶĂůǇƐŝƐ�ǁĞ�ĂƌĞ�ĂďůĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŶŽƚ�
ŽŶůǇ�ƚŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ĂůƉŚĂ�ĞǀĞŶƚ͕�ďƵƚ�ĂůƐŽ�ƚŚĞ�ƉŽƐŝƟŽŶ͘��ŽŵƉĂƌŝŶŐ�ƚŚŝƐ�ĚĂƚĂ�ƚŽ�DŽŶƚĞ��ĂƌůŽ�ƐŝŵƵůĂƟŽŶ�ĂůůŽǁƐ�ƵƐ�ƚŽ�ƌĞĂĐŚ�
unprecedented levels of precision.
In this talk the design and performance of the chamber will be presented. A background rate of only (10.9\pm0.6) counts per 
ĚĂǇ�ŚĂƐ�ďĞĞŶ�ĂĐŚŝĞǀĞĚ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŽĨ�ϭ�DĞs�ƚŽ�ϵ�DĞs�ĂŶĚ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ĂƌĞ�ƉŽƐƐŝďůĞ͘�dŚŝƐ�ůŽǁ�ďĂĐŬŐƌŽƵŶĚ�ƌĂƚĞ�ĂŶĚ�
ƐŝǌĞ�ŽĨ�ƚŚĞ�ĐŚĂŵďĞƌ�ĂůůŽǁ�ƉƌĞĐŝƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ� ůŽŶŐ�ůŝǀŝŶŐ�ĂůƉŚĂ�ĚĞĐĂǇƐ�ǁŝƚŚ�ŚĂůĨͲůŝǀĞƐ�ŝŶ�ƚŚĞ�ƌĞŐŝŽŶ�ŽĨ�ϭǆϭϬϭϱ�ǇĞĂƌƐ͘�
A re-measurement of the 147^ŵ�ŚĂůĨͲůŝĨĞ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ŽƉƟŽŶƐ�ĨŽƌ�ĨƵƚƵƌĞ�
measurements are discussed.
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S463 Beta-strength and anti-neutrino spectra from Total Absorption Spectroscopy of a 
 decay chain 142Cs->142Ba->142La 

tŽůŝŷƐŬĂͲ�ŝĐŚŽĐŬĂ�D͘�ϭ͕Ϯ͕ϯ͕�ZĂƐĐŽ��͘�Ϯ͕ϰ͕�ZǇŬĂĐǌĞǁƐŬŝ�<W͘ �Ϯ͕�'ƌǌǇǁĂĐǌ�Z͘�Ϯ͕ϯ͕ϰ͕�^ƚƌĂĐĞŶĞƌ��t͘�Ϯ͕��ƌĞǁĞƌ�E͘�Ϯ͕ϯ͕�
'ƌŽƐƐ��:͘�Ϯ͕�&ŝũĂųŬŽǁƐŬĂ��͘�ϱ͕�<ĂƌŶǇ�D͘�ϱ͕�<ŝŶŐ�d͘ �ϰ͕�DĐ�ƵƚĐŚĂŶ���͘�ϲ͕�^ŽŶǌŽŐŶŝ���͘�ϲ� 
ϭ�,ĞĂǀǇ�/ŽŶ�>ĂďŽƌĂƚŽƌǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ�tĂƌƐĂǁ͕�tĂƌƐĂǁ͕�WŽůĂŶĚ͖�Ϯ�WŚǇƐŝĐƐ��ŝǀŝƐŝŽŶ͕�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�
>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�dE͕�h^�͖�ϯ�:ŽŝŶƚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ͕�KĂŬ�ZŝĚŐĞ͕�dE͕�h^�͖�ϰ�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ�ĂŶĚ��ƐƚƌŽŶŽŵǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞŶŶĞƐƐĞĞ͕�<ŶŽǆǀŝůůĞ͕�h^�͖�ϱ�&ĂĐƵůƚǇ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�
ŽĨ�tĂƌƐĂǁ͕�tĂƌƐǌĂǁĂ͕�WŽůĂŶĚ͖�ϲ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�EĞǁ�
York, USA

hŶĚĞƌƐƚĂŶĚŝŶŐ�ďĞƚĂ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ĂŶĚ�ƌĞƐƵůƟŶŐ�ƉĂƩĞƌŶ�ŽĨ�ĞŶĞƌŐǇ�ƌĞůĞĂƐĞ�ŝŶ�ƚŚĞ�ĚĞĐĂǇ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�ŝƐ�ĐƌƵĐŝĂů�ĨŽƌ�ƚŚĞ�
ĂŶĂůǇƐŝƐ�ŽĨ�ƉƌŽĐĞƐƐĞƐ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�ŶƵĐůĞĂƌ�ĨƵĞů�ŝŶ�ƉŽǁĞƌ�ƌĞĂĐƚŽƌƐ͕�ĨŽƌ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�ĂŶĚ�ƐƚŽƌĂŐĞ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ǁĂƐƚĞ�΀ϭͲϰ΁�
ĂƐ�ǁĞůů�ĂƐ�ĨŽƌ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƉƌŽĐĞƐƐĞƐ�ŝŶǀŽůǀŝŶŐ�ƌĞĂĐƚŽƌ�ĂŶƟͲŶĞƵƚƌŝŶŽƐ�΀ϱͲϳ΁͘��/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ďĂƐĞĚ�ŽŶ�ĞĂƌůŝĞƌ�ĞǆŝƐƟŶŐ�ĚĂƚĂ�ŝŶ�ƚŚĞ�
Evaluated Nuclear Structure Data Files (ENSDF), the decay of 142�Ɛ�ǁĂƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ƚŚĞ�
ŚŝŐŚ�ĞŶĞƌŐǇ�ƉĂƌƚ�ŽĨ�ƌĞĂĐƚŽƌ�ĂŶƟͲŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�΀ϴ͕ϵ΁͘�
dŚĞ�ĂĐƟǀŝƟĞƐ�ŝŶ�ƚŚĞ�ŵĂƐƐ��сϭϰϮ�ĚĞĐĂǇ�ĐŚĂŝŶ�ŚĂǀĞ�ďĞĞŶ�ŝŶǀĞƐƟŐĂƚĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�ϲͲƚŽŶ͕�DŽĚƵůĂƌ�dŽƚĂů��ďƐŽƌƉƟŽŶ�^ƉĞĐ-
ƚƌŽŵĞƚĞƌ�;Dd�^Ϳ�΀ϭϬ΁�Ăƚ�ƚŚĞ�KZE>͛Ɛ�dĂŶĚĞŵͲ/^K>�ĨĂĐŝůŝƚǇ͘��Dd�^�ĞĸĐŝĞŶĐǇ�ĨŽƌ�ĨƵůů�ŐĂŵŵĂ�ĞŶĞƌŐǇ�ĂďƐŽƌƉƟŽŶ�ŝƐ�ĂďŽƵƚ�ϳϴ�й�ĂŶĚ�
ϳϬй�ĨŽƌ�Ϭ͘ϯ�DĞs�ĂŶĚ�ϱ�DĞs�ƐŝŶŐůĞ�ɶͲƌĂǇƐ͕�ƌĞƐƉĞĐƟǀĞůǇ͘���Dd�^�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ĚĞĐĂǇ�ŽĨ�142Cs, 142�Ă�ĂŶĚ�142La will be 
ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ĚŝƐĐƵƐƐĞĚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ďĞƚĂͲƐƚƌĞŶŐƚŚ�ĂŶĚ�ĂŶƟŶĞƵƚƌŝŶŽ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ŽďƐĞƌǀĞĚ�ƐŚŝŌ�ŽĨ�
142�ƐͲĞŵŝƩĞĚ�ĂŶƟͲŶĞƵƚƌŝŶŽƐ�ƚŽǁĂƌĚƐ�ůŽǁĞƌ�ĞŶĞƌŐŝĞƐ�ǁŝůů�ďĞ�ĂĚĚƌĞƐƐĞĚ�ĚƵƌŝŶŐ�ŵǇ�ƉƌĞƐĞŶƚĂƟŽŶ͘��

ϭ΁��͘�>͘�EŝĐŚŽůƐ͕�͞EƵĐůĞĂƌ��ĂƚĂ�ZĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ��ĞĐĂǇ�,ĞĂƚ��ĂůĐƵůĂƟŽŶƐ͕͟ �>ĞĐƚƵƌĞƐ�ŐŝǀĞŶ�Ăƚ�ƚŚĞ�tŽƌŬƐŚŽƉ�ŽŶ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ�
�ĂƚĂ�ĂŶĚ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͗�WŚǇƐŝĐƐ͕��ĞƐŝŐŶ�ĂŶĚ�^ĂĨĞƚǇ͕͟ �dƌŝĞƐƚĞ͕�/ƚĂůǇ͕ �Ϯϱ�&ĞďƌƵĂƌǇ�Ͳ�Ϯϴ�DĂƌĐŚ�ϮϬϬϮ͕�ŚƩƉ͗ͬͬƵƐĞƌƐ͘ŝĐƚƉ͘ŝƚͬΕƉƵďͺ
ŽīͬůĞĐƚƵƌĞƐͬůŶƐϬϮϬͬEŝĐŚŽůƐͬEŝĐŚŽůƐ͘ƉĚĨ� � ͖� ΀Ϯ΁� ͞�ƐƐĞƐƐŵĞŶƚ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚ�ĚĞĐĂǇ�ĚĂƚĂ� ĨŽƌ�ĚĞĐĂǇ�ŚĞĂƚ� ĐĂůĐƵůĂƟŽŶƐ͟�K����
ϮϬϬϳ͕�E���EŽ�ϲϮϴϰ͕�ǀŽů͘�Ϯϱ͕�/^�E�ϵϳϴͲϵϮͲϲϰͲϵϵϬϯϰͲϬ�͖�΀ϯ΁��͘���ůŐŽƌĂ�Ğƚ�Ăů͕͘�WZ>�ϭϬϱ͕�ϮϬϮϱϬϭ͕�ϮϬϭϬ͖�΀ϰ΁�<͘�W͘ ��ZǇŬĂĐǌĞǁƐŬŝ͕�WŚǇƐŝĐƐ�
ϯ͕�ϵϰ͕�ϮϬϭϬ͖�΀ϱ΁�'͘�DĞŶƟŽŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ͕���ϴϯ͕�ϬϳϯϬϬϲ͕�ϮϬϭϭ͖�΀ϲ΁�dŚ͘��͘�DƵĞůůĞƌ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ͕���ϴϯ͕�Ϭϱϰϲϭϱ͕�ϮϬϭϭ͖�΀ϳ΁�D͘�
&ĂůůŽƚ�Ğƚ�Ăů͕͘�WZ>�ϭϬϵ͕�ϮϬϮϱϬϰ͕�ϮϬϭϮ͖�΀ϴ΁��͘ര�͘��ǁǇĞƌ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϭϰ͕�ϬϭϮϱϬϮ͕�ϮϬϭϱ͖�΀ϵ΁��͘�͘�^ŽŶǌŽŐŶŝ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �
��ϵϭ͕�ϬϭϭϯϬϭ;ZͿ͕�ϮϬϭϱ͖�΀ϭϬ΁�D͘�tŽůŝŷƐŬĂͲ�ŝĐŚŽĐŬĂ�Ğƚ�Ăů͕͘�EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ�ϭϮϬ͕�ϮϮ͕�ϮϬϭϰ

S464 Determination of the gamma emission probabilities of 239Np 
^ŚĂŶŐ�:͕͘��Ƶ�ůŝͲůŝ͕��͕͘��Ăŝ�z͘ ͕��ŚŽŶŐ��͕͘�>ŝƵ�:ŝĞ͕�^Śŝ�Y͘ 
EŽƌƚŚǁĞƐƚ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�dĞĐŚŶŽůŽŐǇ͕ �yŝ Ă͛Ŷ͕�W͘ Z͘�ŚŝŶĂ

239Np is an important nuclide as the decay daughter of 239U and it decays to 239WƵ�ďǇ�ĞŵŝƫŶŐ�ďĞƚĂ�ƉĂƌƟĐůĞƐ�ĂŶĚ�ŐĂŵŵĂ�ƌĂǇƐ�ǁŝƚŚ�
Ă�ŚĂůĨ�ůŝĨĞ�ŽĨ�Ϯ͘ϯϱϲ�ĚĂǇƐ͘�dŚĞ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ŝƚƐ�ŐĂŵŵĂͲƌĂǇƐ�ŝŶ�ƚŚĞ�ŽƉĞŶ�ƌĞĨĞƌĞŶĐĞƐ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ĞǆĐĞƉƚ�
ƚŚĂƚ�ƚŚĞ�ŵĂŝŶ�ŐĂŵŵĂͲƌĂǇ�ŽĨ�ϭϬϲ͘ϭ�ŬĞs͕�ƚŚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ�ŽĨ�ǁŚŝĐŚ�ǀĂƌŝĞƐ�ĨƌŽŵ�Ϯϱ͘ϵй�ƚŽ�Ϯϳ͘Ϯй͘��dŽ�ǀĞƌŝĨǇ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�
probability of 106.1 keV gamma-ray of 239EƉ͕�Ă�EͲƚǇƉĞ�ĐŽĂǆŝĂů�,W'Ğ�ĚĞƚĞĐƚŽƌ�ǁĂƐ�ĐĂůŝďƌĂƚĞĚ�ƵƐŝŶŐ�241Am133ࠊ�Ă60ࠊCoࠊϭϱϮEu 
and ϭϱϱ�Ƶ�ƌĞĨĞƌĞŶĐĞ�ŐĂŵŵĂ�ƐŽƵƌĐĞƐ�ƚŽ�ŐĞƚ�ƚŚĞ�ĂĐĐƵƌĂƚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ϭϬϲ͘ϭ�ŬĞs�ŐĂŵŵĂͲƌĂǇ͘�239EƉ�ǁĂƐ�ƉƵƌŝĮĞĚ�ĨƌŽŵ�ƐŽůƵƟŽŶ�
containing 243Am, where 239Np is the alpha decay daughter of 243�ŵ͘�dŚĞ�ƐƉĞĐŝĮĐ�ĂĐƟǀŝƚǇ�ŽĨ�239EƉ�ƐŽůƵƟŽŶ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�
Ă�ϰʋɴ;W�ͿͲɶ�ĐŽŝŶĐŝĚĞŶĐĞ�ĐŽƵŶƟŶŐ�ĚĞǀŝĐĞ͘�dŚĞƌĞ�ǁĞƌĞ�ϲ�ŐĂŵŵĂ�ƐŽƵƌĐĞƐ�ƉƌĞƉĂƌĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ǁŝƚŚ�ƚŚĞ�,W'Ğ�ĚĞƚĞĐƚŽƌ͕ �ĂŶĚ�ƚŚĞ�
ĂĐƟǀŝƚǇ�ŽĨ�239EƉ�ŝŶ�ĞĂĐŚ�ŐĂŵŵĂ�ƐŽƵƌĐĞ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ǁĞŝŐŚƚƐ�ŽĨ�ƚŚĞ�ƐŽůƵƟŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ŝƚ͘�dŚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ�
of 106.1 keV of 239EƉ�ŝƐ�ŵĞĂƐƵƌĞĚ�ƚŽ�ďĞ�Ϯϱ͘ϰй;ϭцϬ͘ϴйͿ͕�ǁŚŝĐŚ�ŝƐ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�Ϯϱ͘ϵй͕�ƚŚĞ�ǀĂůƵĞ�ŵĞĂƐƵƌĞĚ�ďǇ��/WD͘
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S465 The measurements of the decay data of Lu-173 and Lu-174g 
^Śŝ�Y͕͘��Ăŝ�d͘ ͕�>ŝƵ�:͕͘�^ŚĂŶŐ�:͕͘��ŚĂŶŐ�y͕͘��Ăŝ�z͘  
EŽƌƚŚǁĞƐƚ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�dĞĐŚŶŽůŽŐǇ͕ �yŝ Ă͛Ŷ͕�W͘ Z͘�ŚŝŶĂ

ϭϳϱLu(n,2n)174m, gLu(n,2n)173>Ƶ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶƐ�ƚŽ�ŵŽŶŝƚŽƌ�ƚŚĞ�ŚŝŐŚ�ĞŶĞƌŐǇ�ŶĞƵƚƌŽŶ�ŇƵǆĞƐ�ĂŶĚ�ƚŚĞ�ƌĞƐŝĚƵĂů�ŶƵ-
clei, 174m, gLu and 173Lu, are usually measured by a HPGe spectrometer conviniently so that the decay data such as half lives and 
ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�174m, gLu and 173>Ƶ�ĂƌĞ�ŝŶĚŝƐƉĞŶƐĂďůĞ͘�dŚĞƌĞ�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ĚĞĐĂǇ�ĚĂƚĂ�ŽŶůǇ�ŝŶ��E�&ͬ��ϳ͘ϭ�
and JEFF 3.1.1 among the major evaluated nuclear data libraries, where the most data are almost same besides the gamma-ray 
ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�173>Ƶ�ĂƌĞ�ŚŝŐŚĞƌ�ŝŶ��E�&ͬ��ϳ͘ϭ�ƚŚĂŶ�ƚŚĂƚ�ŝŶ�:�&&�ϯ͘ϭ͘ϭ͘�zď�ŵĞƚĂů�ĂƐ�Ă�ƚĂƌŐĞƚ�ǁĂƐ�ŝƌƌĂĚŝĂƚĞĚ�ďǇ�ϮϬ�DĞs�
proton beams on a tandem accelerator in CIAE to produce 174m, gLu and 173Lu, and 176>Ƶ�ŝƐŽƚŽƉŝĐ�ĚŝůƵƟŽŶ�ŵĞƚŚŽĚƐ�ďĂƐĞĚ�ƵƉŽŶ�Ă�
ůĂƐĞƌ�ƌĞƐŽŶĂŶĐĞ�ŝŽŶŝǌĂƟŽŶ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚĞƌ�;>Z/D^Ϳ�ĂŶĚ�Ă�ƚŚĞƌŵĂů�ƐƵƌĨĂĐĞ�ŝŽŶŝǌĂƟŽŶ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚĞƌ�;d/D^Ϳ�ǁĞƌĞ�Ğŵ-
ployed to determine the numbers of nuclides of 174Lu and 173>Ƶ�ŝŶ�Ă�ƐŽůƵƟŽŶ�ĐŽŶƚĂŝŶŝŶŐ�ƚŚĞ�ŝƌƌĂĚŝĂƚĞĚ�ƚĂƌŐĞƚ͘�^ĞǀĞƌĂů�ƌĂĚŝŽĂĐƟǀĞ�
ƐŽƵƌĐĞƐ�ŵĂĚĞ�ĨƌŽŵ�ƚŚĞ�ƐŽůƵƟŽŶ�ŚĂĚ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ďǇ�Ă�,W'Ğ�ĚĞƚĞĐƚŽƌ�ĚƵƌŝŶŐ�ƚŚĞ�ƉĂƐƚ�ϳ�ǇĞĂƌƐ�ĂŶĚ�ƚŚĞ�ƉĞĂŬ�ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ƚŚĞ�
ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ŐĂŵŵĂͲƌĂǇƐ�ĨƌŽŵ�174gLu and 173>Ƶ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŚĂůĨ�ůŝǀĞƐ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ͘�
According to the measurements, the half life of 173>Ƶ�ŝƐ�ϭ͘ϰϱǇ͕ �ǁŚŝĐŚ�ŝƐ�ĂďŽƵƚ�ϲ͘ϭй�ůŽŶŐĞƌ�ƚŚĂŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ϭ͘ϯϳǇ͕ �ĂŶĚ�ƚŚĞ�
ŐĂŵŵĂͲƌĂǇ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�173>Ƶ�ŝƐ�ĂůƐŽ�ĚŝīĞƌĞŶƚ�ĨƌŽŵ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͕�ĞƐƉĞĐŝĂůůǇ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƚǇ�ŽĨ�ϲϯϲ͘ϭ�
keV gamma-ray of 173>Ƶ�ŝƐ�ϭϬ͘ϯй�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ǀĂůƵĞ�ŝŶ��E�&ͬ��ϳ͘ϭ͘�dŚĞ�ŚĂůĨ�ůŝĨĞ�ŽĨ�174g>Ƶ�ŝƐ�ϯ͘ϰϯǇ͕ �ĂďŽƵƚ�ϯ͘ϲй�ůŽŶŐĞƌ�ƚŚĂŶ�
ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ϯ͘ϯϭǇ͕ �ĂŶĚ�ƚŚĞ�ĞŵŝƐƐŝŽŶ�ƉƌŽďĂďŝůŝƟĞƐ�ŽĨ�ϳϲ͘ϱ�ŬĞs�ĂŶĚ�ϭϮϰϭ͘ϴ�ŬĞs�ŐĂŵŵĂͲƌĂǇƐ�ŽĨ�174>Ƶ�ĂƌĞ�ϰ͘ϰй�ůŽǁĞƌ�ĂŶĚ�ϭϮ͘ϭй�
ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ŝŶ��E�&ͬ��ϳ͘ϭ͕�ƌĞƐƉĞĐƟǀĞůǇ͘����

S466 Beta feeding anomaly in 43K(ß)43Ca  
�ŚĂů��͕͘�DƵŬŚĞƌũĞĞ�'͕͘�ZŽǇ�d͘ ͕��ƐŐĂƌ�DĚ�͕͘��ŚĂƩĂĐŚĂƌǇǇĂ�^͕͘��ŚĂƩĂĐŚĂƌǇĂ��͕͘��ŚĂƩĂĐŚĂƌũĞĞ�D͕͘�EĂŝŬ�s͘ ͕�
�ŚĂŬƌĂďĂƌƟ��͘� 
sĂƌŝĂďůĞ��ŶĞƌŐǇ��ǇĐůŽƚƌŽŶ��ĞŶƚƌĞ͕��ŝĚŚĂŶ�EĂŐĂƌ͕ �<ŽůŬĂƚĂ͕�/ŶĚŝĂ

Decay spectroscopy of neutron-rich 43<�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ƉƌŝŵĂƌǇ�Ăŝŵ�ƚŽ�ĚĞĚƵĐĞ�ƚŚĞ�ďĞƚĂͲĨĞĞĚŝŶŐ�ŝŶƚĞŶƐŝƟĞƐ�ŽĨ�ĞĂĐŚ�ůĞǀĞů�
in the daughter 43�Ă͕�ŝŶ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚĞ�ĮƌƐƚͲĨŽƌďŝĚĚĞŶ�;ǻ:�с�ϮͿ�ďĞƚĂ�ƚƌĂŶƐŝƟŽŶ�ŽĨ�43K(3/2н) to 43Ca(7/2-) ground state which has, 
ƌĞƉŽƌƚĞĚ�ƚŽ�ŚĂǀĞ͕�ŚŝŐŚ�ǀĂůƵĞ�ŽĨ�ĨĞĞĚŝŶŐ�ŝŶƚĞŶƐŝƚǇ�΀�͘<͘�tĂƌďƵƌƚŽŶ�et al., Phys. Rev. �ϯϴ͕�ϮϴϮϮ�;ϭϵϴϴͿ΁�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�;ǻJ = 1) 
43K(3/2н) to 43�Ă;ϱͬϮ-Ϳ�ĮƌƐƚ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞ͘��
ZĂĚŝŽĂĐƟǀĞ� ŝŽŶ�ďĞĂŵ�;Z/�Ϳ�ŽĨ� 43K (t1/2�с�ϮϮ͘ϯ�ŚͿ�ŚĂǀĞ�ďĞĞŶ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�Z/��ĨĂĐŝůŝƚǇ�Ăƚ�sĂƌŝĂďůĞ��ŶĞƌŐǇ��ǇĐůŽƚƌŽŶ��ĞŶƚƌĞ�
;s���Ϳ͕�<ŽůŬĂƚĂ͕�/ŶĚŝĂ�΀�͘��ŚĂŬƌĂďĂƌƟ͕�EƵĐů͘�/ŶƐƚƌ͘ �ĂŶĚ�DĞƚŚ͘��Ϯϲϭ͕�;ϮϬϬϳͿ�ϭϬϭϴ΁͕�ƵƟůŝǌŝŶŐ�ƚŚĞ�/ƐŽƚŽƉĞ�^ĞƉĂƌĂƚŽƌ�KŶͲ>ŝŶĞ�;/^K>Ϳ�
ƚĞĐŚŶŝƋƵĞ͘�dŚĞ�ƌĂĚŝŽĂĐƟǀĞ�43<�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŽĨ�40Ar(4He, p )43K with the primary alpha (4He) beam of 
18 MeV of energy and up to 1 ௲��ŽĨ�ďĞĂŵ�ĐƵƌƌĞŶƚ͕�ĚĞůŝǀĞƌĞĚ�ĨƌŽŵ�ƚŚĞ�<ϭϯϬ�ĐǇĐůŽƚƌŽŶ͘�dŚĞ�ƌĞƋƵŝƌĞĚ�ŝŽŶƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�;43K) were 
ŝŵƉůĂŶƚĞĚ�ŽŶ�Ă� ͚�ů͛�ĐĂƚĐŚĞƌ� ĨŽŝů͘�KīͲůŝŶĞ�ĚĞĐĂǇ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ĚŽŶĞ�ďǇ�ƉůĂĐŝŶŐ�ƚŚĞ� ͚�ů͛�ĐĂƚĐŚĞƌ� ĨŽŝů� ŝŶ� ĨƌŽŶƚ�ŽĨ�Ă��ůŽǀĞƌ�
,W'Ğ�ĚĞƚĞĐƚŽƌ�Ăƚ�Ă�ĚŝƐƚĂŶĐĞ�ŽĨ�ϱ�Đŵ͘�dŚĞ�43K decay lines could be clearly observed in the spectrum. No other gamma lines from 
ĂŶǇ�ƉŽƐƐŝďůĞ�ĐŽŶƚĂŵŝŶĂŶƚƐ�ĂƌĞ�ŽďƐĞƌǀĞĚ�ĞǆĐĞƉƚ�ĨŽƌ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ŝĚĞŶƟĮĞĚ�ƌŽŽŵ�ďĂĐŬŐƌŽƵŶĚ�ůŝŶĞƐ͘�dŚĞ�ƟŵĞ�ĚĞĐĂǇ�ŽĨ�ĞĂĐŚ�ŽĨ�
the gamma rays from 43<�ǁĂƐ�ĨŽůůŽǁĞĚ�ŝŶ�ϭͲŚŽƵƌ�ƐƚĞƉ�ĂŶĚ�ƚŚĞ�ŚĂůĨͲůŝĨĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ĞĂĐŚ�ŐĂŵŵĂͲůŝŶĞ�ǁĂƐ�ŵĞĂƐƵƌĞĚ͘�dŚĞ�
measured decay half-life of 43<�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƌĞƉŽƌƚĞĚ�ǀĂůƵĞ�;ϮϮ͘ϯ�ŚͿ͘�dŚĞ�ďĞƚĂʹĨĞĞĚŝŶŐ�ŝŶƚĞŶƐŝƚǇ�ŝŶ�ĞĂĐŚ�
level of 43�Ă�ŚĂƐ�ďĞĞŶ�ĞƐƟŵĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ŝŶ�ŐĂŵŵĂ�ƌĂǇ�ŝŶƚĞŶƐŝƟĞƐ�ĂŶĚ�ƐŽŵĞ�ĚĞǀŝĂƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ǁŝƚŚ�
the previous measurements. 
�ŽŝŶĐŝĚĞŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƵƐŝŶŐ�ĐůŽǀĞƌ�,W'Ğ�ĚĞƚĞĐƚŽƌƐ�ĂŶĚ�Ă� ƚŽƚĂů�ĂďƐŽƌƉƟŽŶ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽƐĐŽƉǇ� ;d�'^Ϳ�ŵĞĂƐƵƌĞŵĞŶƚ�
ƵƐŝŶŐ�ƚŚĞ�ŵŽĚƵůĂƌ�d�'^�ĨĂĐŝůŝƚǇ�Ăƚ�s����ǁŝƚŚ��Ă&2�ĚĞƚĞĐƚŽƌƐ�΀'͘�DƵŬŚĞƌũĞĞ�et al., EPJ Web of Conferences ϲϲ͕�ϭϭϬϮϲ�;ϮϬϭϰͿ΁�
ĂƌĞ�ďĞŝŶŐ�ƐĞƚ�ƵƉ�ĨŽƌ�Ă�ĚĞƚĂŝůĞĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ďĞƚĂͲĨĞĞĚŝŶŐ�ďƌĂŶĐŚŝŶŐ�ƌĂƟŽƐ�ŽĨ�43K to the levels in 43�Ă͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĚĞƚĂŝůƐ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ͘
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I467 Total absorption spectroscopy of fission fragments relevant for reactor 
 antineutrino spectra and decay heat calculation 

>Ğ�DĞƵƌ�>͘�ϭ͕��ƌŝǌ�:͘�͘�ϭ͕��ĂŬĂƌŝͲ/ƐƐŽƵĨŽƵ�� Ͳ͘�͘�ϭ͕�WŽƌƚĂ��͘�ϭ͕�&ĂůůŽƚ�D͕͘�'ƵĂĚŝůůĂ�s͘ �Ϯ͕��ůŐŽƌĂ��͘�Ϯ͕ϯ͕�dĂŝŶ�:͘>͘�Ϯ͕�
sĂůĞŶĐŝĂ��͘�Ϯ͕�ZŝĐĞ�^͘�ϰ͕��Ƶŝ�s͘D͘�ϭ͕��ƐƟĞŶŶĞ�D͘�ϭ 
ϭ�^h��d��,͕��EZ^ͬ/EϮWϯ͕�hŶŝǀ͘ �ĚĞ�EĂŶƚĞƐ͕��DE͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞ͖�Ϯ�/&/��;�^/�ͲhŶŝǀ͘ �sĂůĞŶĐŝĂͿ͕�WĂƚĞƌŶĂ͕�^ƉĂŝŶ͖�ϯ�
Dd���dKD</͕��ĞďƌĞĐĞŶ͕,ƵŶŐĂƌǇ͖�ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵƌƌĞǇ͕ �'ƵŝůĚĨŽƌĚ͕�'h�ϳy,͕�h<

dŚĞ�ĂĐĐƵƌĂƚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƌĞĂĐƚŽƌ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ƌĞŵĂŝŶƐ�Ă�ǀĞƌǇ�ĂĐƚƵĂů�ƌĞƐĞĂƌĐŚ�ƚŽƉŝĐ�ĨŽƌ�ǁŚŝĐŚ�ŶĞǁ�ŝŶƚĞƌƌŽŐĂƟŽŶƐ�
ŚĂǀĞ�ĞŵĞƌŐĞĚ�ŝŶ�ƚŚĞ�ůĂƚĞƐƚ�ǇĞĂƌƐ͘�/ŶĚĞĞĚ͕�ĂŌĞƌ�ƚŚĞ�͞ƌĞĂĐƚŽƌ�ĂŶŽŵĂůǇ͟΀ϭ΁�ʹ�Ă�ĚĞĮĐŝƚ�ŽĨ�ŵĞĂƐƵƌĞĚ�ĂŶƟŶĞƵƚƌŝŶŽƐ�Ăƚ�ƐŚŽƌƚ�ďĂƐĞůŝŶĞ�
ƌĞĂĐƚŽƌ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƐƉĞĐƚƌĂů�ƉƌĞĚŝĐƟŽŶƐ�ʹ�ƚŚĞ�ƚŚƌĞĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ƌĞĂĐƚŽƌ�ŶĞƵƚƌŝŶŽ�ĞǆƉĞƌŝŵĞŶƚƐ��ŽƵďůĞ��ŚŽŽǌ͕�
�ĂǇĂ��ĂǇ�ĂŶĚ�ZĞŶŽ�ŚĂǀĞ�ĞǀŝĚĞŶĐĞĚ�ůĂƚĞůǇ�ƐƉĞĐƚƌĂů�ĚŝƐƚŽƌƟŽŶƐ�ŝŶ�ƚŚĞŝƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁ͘ƌ͘ ƚ�ƚŚĞ�ƐĂŵĞ�ƐƉĞĐƚƌĂů�ƉƌĞĚŝĐƟŽŶƐ΀Ϯ΁͘�dŚĞ�
ůĂƩĞƌ�ƉƌĞĚŝĐƟŽŶƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĐŽŶǀĞƌƐŝŽŶ�ŽĨ�ŝŶƚĞŐƌĂů�ďĞƚĂ�ĞŶĞƌŐǇ�ƐƉĞĐƚƌĂ�ŽďƚĂŝŶĞĚ�Ăƚ�ƚŚĞ�/>>�ƌĞƐĞĂƌĐŚ�ƌĞĂĐƚŽƌ΀ϯ΁͘�
^ĞǀĞƌĂů�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ƐŚŽǁŶ�ƚŚĂƚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ĐŽŶǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞƐĞ�ƐƉĞĐƚƌĂ�ŝŶƚŽ�ĂŶƟŶĞƵƚƌŝŶŽ�
ƐƉĞĐƚƌĂ�ŝƐ�ŶŽƚ�ƚŽƚĂůůǇ�ƵŶĚĞƌ�ĐŽŶƚƌŽů΀ϰ΁͘�dŚĞ�ƵŶŝƋƵĞ�ĂůƚĞƌŶĂƟǀĞ�ƚŽ�ĐŽŶǀĞƌƚĞĚ�ƐƉĞĐƚƌĂ�ŝƐ�Ă�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ĂƉƉƌŽĂĐŚ�ĐŽŶƐŝƐƟŶŐ�ŝŶ�
ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ�ƚŚƌŽƵŐŚ�ŶƵĐůĞĂƌ�ĚĂƚĂ΀ϱ͕ϲ΁͘�/ƚ�ǁĂƐ�ƐŚŽǁŶ�ƚŚĂƚ�ďĞƚĂ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƐŽŵĞ�ŬĞǇ�ĮƐƐŝŽŶ�ƉƌŽĚ-
ƵĐƚƐ�ƐƵīĞƌ�ĨƌŽŵ�ƚŚĞ�ƉĂŶĚĞŵŽŶŝƵŵ�ĞīĞĐƚ΀ϳ΁�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĐŝƌĐƵŵǀĞŶƚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�dŽƚĂů��ďƐŽƌƉƟŽŶ�ŐĂŵŵĂͲƌĂǇ�
^ƉĞĐƚƌŽƐĐŽƉǇ�ƚĞĐŚŶŝƋƵĞ�;d�^Ϳ͘�dŚĞ�ƚǁŽ�ŵĂŝŶ�ĐŽŶƚƌŝďƵƚŽƌƐ�ƚŽ�ƚŚĞ�WtZ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ�ŝŶ�ƚŚĞ�ƌĞŐŝŽŶ�ǁŚĞƌĞ�ƚŚĞ�ƐƉĞĐƚƌĂů�
ĚŝƐƚŽƌƟŽŶ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ͕�92Rb and 96z͕ �ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ�ƌĂĚŝŽĂĐƟǀĞ�ďĞĂŵ�ĨĂĐŝůŝƚǇ�ŽĨ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć�
ŝŶ�ƚǁŽ�d�^�ĞǆƉĞƌŝŵĞŶƚƐ΀ϴ͕ϵ΁͘��ƚ�ƚŚŝƐ�ĐŽŶĨĞƌĞŶĐĞ͕�ǁĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�d�^�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�
ɴͲĚĞĐĂǇ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�92Rb and 96Y. 

΀ϭ΁�'͘�DĞŶƟŽŶ�Ğƚ�Ăů͘�͕�WŚǇƐ͘�ZĞǀ͘ ���ϴϯ�͕�ϬϳϯϬϬϲ�;ϮϬϭϭͿ͖�΀Ϯ΁��ŽƵďůĞ��ŚŽŽǌ�ĂŶĚ�ZĞŶŽ��ŽůůĂďŽƌĂƟŽŶƐ�ŝŶ�WƌŽĐĞĞĚŝŶŐƐ�ŽĨ�ƚŚĞ�EĞƵƚƌŝŶŽ�ϮϬϭϰ��ŽŶ-
ference, ŚƩƉ͗ͬͬŶĞƵƚƌŝŶŽϮϬϭϰ͘ďƵ͘ĞĚƵ͖ͬ��ĂǇĂ��ĂǇ��ŽůůĂďŽƌĂƟŽŶ� ŝŶ�WƌŽĐĞĞĚŝŶŐƐ�ŽĨ� ƚŚĞ� /�,�W�ϮϬϭϰ��ŽŶĨĞƌĞŶĐĞ͕�ŚƩƉ͗ͬͬŝĐŚĞƉϮϬϭϰ͘ĞƐ͖ͬ͘� ΀ϯ΁� W͘ �
,ƵďĞƌ͕ �WŚǇƐ͘�ZĞǀ͘ ���ϴϰ͕�ϬϮϰϲϭϳ�;ϮϬϭϭͿ͘�͖�΀ϰ΁��͘��͘�,ĂǇĞƐ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϭϮ͕�ϮϬϮϱϬϭ�;ϮϬϭϰͿ͖͘�΀ϱ΁�D͘�&ĂůůŽƚ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϬϵ��͕�
ϮϬϮϱϬϰ�;ϮϬϭϮͿ͘�͖�΀ϲ΁����͘�^ŽŶǌŽŐŶŝ�Ğƚ�Ăů͘�͕�WŚǇƐ͘�ZĞǀ͘ ���ϵϭ�͕�ϬϭϭϯϬϭ�;ZͿ�;ϮϬϭϱͿ͘�͖�΀ϳ΁�:͘�͘�,ĂƌĚǇ�Ğƚ�Ăů͘�͕�WŚǇƐ͘�>ĞƩ͘���ϳϭ�͕�ϯϬϳ�;ϭϵϳϳͿ͖͘�΀ϴ΁�� Ͳ͘�͘�
�ĂŬĂƌŝͲ/ƐƐŽƵĨŽƵ͕�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϭϱ�͕�ϭϬϮϱϬϯ�;ϮϬϭϱͿ͖͘�΀ϵ΁�s͘ �'ƵĂĚŝůůĂ�Ğƚ�Ăů͕͘�ƚŽ�ďĞ�ƉƵďůŝƐŚĞĚ�ŝŶ�EƵĐůĞĂƌ�/ŶƐƚƌƵŵĞŶƚƐ�ĂŶĚ�DĞƚŚŽĚƐ�ŝŶ�WŚǇƐŝĐƐ�
ZĞƐĞĂƌĐŚ���;ϮϬϭϲͿ͘

R468 Analysis of reactor-neutrino spectra fully based on the gross theory of beta-decay 
 emphasizing the special role of odd-odd fission-product nuclides 

zŽƐŚŝĚĂ�d͘ �ϭ͕�dĂĐŚŝďĂŶĂ�d͘ �Ϯ͕��ŚŝďĂ�^͘�ϭ� 
ϭ�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ �ZĞƐĞĂƌĐŚ�>ĂďŽƌĂƚŽƌǇ�ĨŽƌ�EƵĐůĞĂƌ�ZĞĂĐƚŽƌƐ͕�dŽŬǇŽ͕�:ĂƉĂŶ͖�Ϯ�tĂƐĞĚĂ�hŶŝǀĞƌƐŝƚǇ͕ �
ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ĨŽƌ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�dŽŬǇŽ͕�:ĂƉĂŶ

dŚĞ�ŐƌŽƐƐ�ƚŚĞŽƌǇ�ŽĨ�ďĞƚĂͲĚĞĐĂǇ�;'dͿ�ŚĂĚ�ƐƵĐĐĞƐƐĨƵůůǇ�ďĞĞŶ�ĂƉƉůŝĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ĂŐŐƌĞŐĂƚĞ�ďĞŚĂǀŝŽƌ�ŽĨ�ĮƐƐŝŽŶ�ƉƌŽĚƵĐƚƐ�;&WƐͿ�
ŝŶ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ŝƚ�ƉĂǀĞĚ�Ă�ǁĂǇ�ƚŽ�ƌĞĐĞŶƚ�ĚƌĂƐƟĐ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�&W�ĚĞĐĂǇͲŚĞĂƚ�ŽŶ�ƚŚĞ�Įƌŵ�ďĂƐŝƐ�
of the modern total gamma-ray spectroscopy overcoming the pandemonium problem.  In this background, here we applied the 
ŐĞŶĞƌĂƟŽŶͲϮ�'d�;'dϮͿ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĞůĞĐƚƌŽŶ�ĂŶĚ�ĂŶƟŶĞƵƚƌŝŶŽ�;ůĞƉƚŽŶƐͿ�ƐƉĞĐƚƌĂ�ĞŵŝƩĞĚ�ĨƌŽŵ�h�ĂŶĚ�WƵ�ƐĂŵƉůĞƐ�ďǇ�
ƐƵŵŵŝŶŐ�ƵƉ�Ăůů�ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶƐ ĨƌŽŵ�ĚĞĐĂǇŝŶŐ�&WƐ͘��tĞ�ŵĂĚĞ�ŝƚ�ĐůĞĂƌ�ǁŚĂƚ�ƚǇƉĞƐ�ŽĨ�ďĞƚĂͲƚƌĂŶƐŝƟŽŶ�ĂŶĚ�ǁŚŝĐŚ�ƐŚŽƌƚͲůŝǀĞĚ�&W�
ŶƵĐůŝĚĞƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ƐŚĂƉĞ�ƚŚĞ�ůĞƉƚŽŶ�ƐƉĞĐƚƌĂ͘��dŚĞ�ĐĂůĐƵůĂƟŽŶ�ǁĞůů�ƌĞƉƌŽĚƵĐĞĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ůĞƉƚŽŶ�ƐƉĞĐƚƌĂ�ǁŝƚŚŝŶ�
Ϯϱй�ĨŽƌ�hͲϮϯϱ�ĂŶĚ�WƵ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ǁŝƚŚŝŶ�ϭϬй�ĨŽƌ�ƚŚĞ�ŵŽƐƚ�ƌĞĐĞŶƚ�ĚĂƚĂ�ŽĨ�hͲϮϯϴ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�ďĞůŽǁ�ϴ�DĞs�ŽŶ�ƚŚĞ�
absolute-value basis without any tuning of parameters in the theory.  In the energy range above 8MeV, however, we were con-
ĨƌŽŶƚĞĚ�ǁŝƚŚ�Ă�ƐĞƌŝŽƵƐ�ŽǀĞƌĞƐƟŵĂƟŽŶ�ĂŶĚ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ŝƚ�ĐŽŵĞƐ�ĨƌŽŵ�ƚŚĞ�ůŝŵŝƚ�ŽĨ�ƚŚĞ�ĐŽŶǀĞŶƟŽŶĂů�'d�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ŽĚĚͲŽĚĚ�
ŶƵĐůŝĚĞƐ�ǁŚŝĐŚ�ĚŽŵŝŶĂƚĞ�ƚŚĞ�ƐŚĂƉŝŶŐ�ŽĨ�ƚŚĞ�ůĞƉƚŽŶ�ƐƉĞĐƚƌĂ�ĂďŽǀĞ�ϴ�DĞs͘ ��/Ŷ�ŽƌĚĞƌ�ƚŽ�ŽǀĞƌĐŽŵĞ�ƚŚŝƐ�ĚŝĸĐƵůƚǇ͕ �ƚŚĞ�ĞīĞĐƚ�ŽĨ�ƚŚĞ�
ďĞƚĂͲƚƌĂŶƐŝƟŽŶ�ƐĞůĞĐƟŽŶ�ƌƵůĞƐ�ƚŽ�ůŽǁͲůǇŝŶŐ�ůĞǀĞůƐ�ǁĂƐ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶƚŽ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�'dϮ�ĂŶĚ�ŝƚ�ƌĞŵĂƌŬĂďůǇ�ƌĞŵĞĚŝĞĚ�ƚŚĞ�
ĚŝƐĂŐƌĞĞŵĞŶƚ�ŝŶ�ƚŚĞ�ǀĞƌǇ�ŚŝŐŚ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ŽĨ�ƚŚĞ�ƌĞĂĐƚŽƌ�ůĞƉƚŽŶ�ƐƉĞĐƚƌĂ͘��dŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƉƌĞƐĞŶƚ�ĂƌŐƵŵĞŶƚƐ͕�ŚŽǁĞǀĞƌ͕ �ǁĞ�
ĐŽƵůĚ�ŶŽƚ�ĞǆĐůƵĚĞ�Ă�ƉŽƐƐŝďŝůŝƚǇ�ƚŚĂƚ�ƚŚĞ�ůĞƉƚŽŶ�ƐƉĞĐƚƌĂ�ďǇ�̂ ĐŚƌĞĐŬĞŶďĂĐŚ�et al.�;ƉƌĂĐƟĐĂůůǇ�ƚŚĞ�ŽŶůǇ�ŽŶĞ�ĞǆƚĞŶƐŝǀĞ�ƐĞƌŝĞƐ�ŽĨ�ŵĞĂƐ-
ƵƌĞŵĞŶƚƐͿ�ĂƌĞ�ŶŽƚ�ĨƌĞĞ�ĨƌŽŵ�ĂŶǇ�ƐǇƐƚĞŵĂƟĐ�ďŝĂƐ͘��dŚŝƐ�ǁŽƌŬ�ĚŽ�ŶŽƚ�ŽŶůǇ�ƉƌŽǀŝĚĞ�ƵƐ�ǁŝƚŚ�Ă�ďĂƐŝƐ�ŽĨ�ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�ƌĞĂĐƚŽƌ�ŶĞƵ-
ƚƌŝŶŽ�ƐƉĞĐƚƌĂ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ďŽƚŚ�ŝŶ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�;e.g͕͘�ŵŽŶŝƚŽƌŝŶŐ�ŽĨ�ŽƉĞƌĂƟŶŐ�ƌĞĂĐƚŽƌƐͿ�ĂŶĚ�ŝŶ�ďĂƐŝĐ�ƉŚǇƐŝĐƐ�;e.g., ௮ϭϯ 
ĚĞƚĞƌŵŝŶĂƟŽŶ�Žƌ�ƋƵĞƐƚ�ĨŽƌ�ƐƚĞƌŝůĞ�ŶĞƵƚƌŝŶŽƐͿ͕�ďƵƚ�ĂůƐŽ�ĐŽŶƐƟƚƵƚĞƐ�ĂŶ�ĞƐƐĞŶƟĂů�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞīŽƌƚƐ�ƚŽǁĂƌĚ�ŵŽƌĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�
ĂŶĚ�ĂĐĐƵƌĂƚĞ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĂŐŐƌĞŐĂƚĞ�ďĞŚĂǀŝŽƌƐ�ŽĨ�&WƐ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĨŽƌ�Ă�ǁŝĚĞͲƌĂŶŐĞ�ŽĨ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘
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R469 Tags measurements of 100nb ground and isomeric states for neutrino physics with 
 the new DTAS detector 

'ƵĂĚŝůůĂ�s͘ �ϭ͕��ůŐŽƌĂ��͘�ϭ͕�dĂŝŶ�:>͘�ϭ͕��ŐƌĂŵƵŶƚ�:͘�ϭ͕�	ǇƐƚƂ�:͘�Ϯ͕��ƌŝǌ�:��ϯ�͕��ĂŶŽͲKƩ��͘�ϰ͕��ƵĐŽĂŶĞƐ��͘�ϯ͕��ƌŽŶĞŶ�d͘ �
Ϯ͕��ƐƟĞŶŶĞ�D͘�ϯ͕�&ĂůůŽƚ�D͘�ϯ�Ğƚ�Ăů͘ 
ϭ�/ŶƟƚƵƚŽ�ĚĞ�&şƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ͕ ��^/�ͲhŶŝǀĞƌƐŝĚĂĚ�ĚĞ�sĂůĞŶĐŝĂ͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶ͖Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć͕�
:ǇǀćƐŬǇůć͕�&ŝŶůĂŶĚ͖�ϯ�^ƵďĂƚĞĐŚ͕��EZ^ͬ/EWϮWϯ͕�EĂŶƚĞƐ͕��DE͕�EĂŶƚĞƐ͕�&ƌĂŶĐĞ͖�ϰ��ĞŶƚƌŽ�ĚĞ�/ŶǀĞƐƟŐĂĐŝŽŶĞƐ�
�ŶĞƌŐĠƟĐĂƐ�DĞĚŝŽĂŵďŝĞŶƚĂůĞƐ�Ǉ�dĞĐŶŽůſŐŝĐĂƐ͕DĂĚƌŝĚ͕�^ƉĂŝŶ

dŚĞ�ŐƌŽƵŶĚ�ĂŶĚ�ŝƐŽŵĞƌŝĐ�ƐƚĂƚĞƐ�ŝŶ�ϭϬϬEď�ŚĂǀĞ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�d�'^�ƚĞĐŚŶŝƋƵĞ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘�dŚŝƐ�ŶƵĐůĞƵƐ�ŝƐ�ĂŶ�ŝŵƉŽƌ-
ƚĂŶƚ�ĐŽŶƚƌŝďƵƚŽƌ�ƚŽ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ƌĞĂĐƚŽƌ�ƐƉĞĐƚƌƵŵ�;Ă�ϱ͘ϱй�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ�ĨƌŽŵ�Ϯϯϱh�Ăƚ�ĞŶĞƌŐŝĞƐ�
ĂƌŽƵŶĚ�ϰ�DĞs�΀ϭ΁Ϳ͕�ĂŶĚ�ŝƚ�ŝƐ�ƉƌŝŽƌŝƚǇ�ŽŶĞ�ŶƵĐůĞƵƐ�ƚŽ�ƚŚĞ�ĚĞĐĂǇ�ŚĞĂƚ�ƉƌŽďůĞŵ�΀Ϯ΁͕�ƐŝŶĐĞ�ŝƚ�ŝƐ�ƐƵƐƉĞĐƚĞĚ�ƚŽ�ƐƵīĞƌ�ĨƌŽŵ�Pandemo-

nium�ĞīĞĐƚ�΀ϯ΁͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƐƚƌŽŶŐ�ƚƌĂŶƐŝƟŽŶƐ�ĨƌŽŵ�ƐƉŚĞƌŝĐĂů�ƚŽ�ĚĞĨŽƌŵĞĚ�ŶƵĐůĞĂƌ�ƐŚĂƉĞƐ�ĂƌĞ�ƉƌĞĚŝĐƚĞĚ�ŶĞĂƌ��сϭϬϬ�΀ϰ΁͕�ĂŶĚ�
d�'^�ƚĞĐŚŶŝƋƵĞ�ŚĂƐ�ďĞĞŶ�ƉƌŽǀĞĚ�ƚŽ�ďĞ�Ă�ŐŽŽĚ�ƚŽŽů�ƚŽ�ƐŚĞĚ�ůŝŐŚƚ�ŽŶ�ƚŚŝƐ�ƉƌŽďůĞŵ�΀ϱ΁͘�
dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�:ǇǀćƐŬǇůć�ǁŝƚŚ�ďĞĂŵƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ŵĂƐƐ�ƐĞƉĂƌĂƚŽƌ�ŽĨ�ƚŚĞ�ƵƉŐƌĂĚĞĚ�/'/^K>�/s�ĨĂĐŝůŝƚǇ�΀ϲ΁͘�
�ƵĞ�ƚŽ�ƚŚĞ�ƐŵĂůů�ĞŶĞƌŐǇ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ƐƚĂƚĞƐ�;ϯϭϰ�ŬĞsͿ͕�Ă�ƉƌĞĐŝƐŝŽŶ�ƚƌĂƉͲĂƐƐŝƐƚĞĚ�ƐĞƉĂƌĂƟŽŶ�ǁĂƐ�ŶĞĞĚĞĚ͕�ĂŶĚ�
ƚŚĞ�:z&>dZ�W�ĚŽƵďůĞ�WĞŶŶŝŶŐ�ƚƌĂƉ�ƐǇƐƚĞŵ�΀ϳ΁�ǁĂƐ�ƵƐĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĚŝƐƟŶŐƵŝƐŚ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ĚĞĐĂǇ�ƉĂƚŚƐ͘�
dŚĞ�ϭϬϬEď�ůŽǁ�ƐƉŝŶ�ŝƐŽŵĞƌ�ǁĂƐ�ƉŽƉƵůĂƚĞĚ�ƐĞůĞĐƟŶŐ�ƚŚĞ�ϭϬϬ�ƌ͕ �ǁŚĞƌĞĂƐ�ƚŚĞ�ϭϬϬŵEď�ǁĂƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ŚŝŐŚ�ƉƌĞĐŝƐŝŽŶ�
ZĂŵƐĞǇ�ĐůĞĂŶŝŶŐ�ƉƵƌŝĮĐĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�΀ϴ΁͘�DŽƌĞŽǀĞƌ͕ �Ă�ĐŽŵďŝŶĞĚ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƚǁŽ�ŝƐŽŵĞƌƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ͘��
dŚĞ�ŶƵĐůĞŝ�ǁĞƌĞ�ŝŵƉůĂŶƚĞĚ�ŽŶ�Ă�ƚĂƉĞ�ƉůĂĐĞĚ�ŝŶ�ǀĂĐƵƵŵ�Ăƚ�ƚŚĞ�ĐĞŶƚƌĞ�ŽĨ�ƚŚĞ�ŶĞǁ��ĞĐĂǇ�dŽƚĂů��ďƐŽƌƉƟŽŶ�ɶͲƌĂǇ�^ƉĞĐƚƌŽŵĞƚĞƌ�
;�d�^Ϳ�΀ϵ΁͕��ƚŚĂƚ�ǁĂƐ�ĐŽŵŵŝƐƐŝŽŶĞĚ�ǁŝƚŚ�ƌĂĚŝŽĂĐƟǀĞ�ďĞĂŵƐ�ŝŶ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ�΀ϭϬ΁͕�ĂŶĚ�ŝŶ�ĨƌŽŶƚ�ŽĨ�Ă�ɴ�ĚĞƚĞĐƚŽƌ͘ �dŚĞ�ĮƌƐƚ�d�'^�
ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ɴͲɶ�ĐŽŝŶĐŝĚĞŶĐĞƐ�ŽĨ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝůů�ďĞ�ƌĞƉŽƌƚĞĚ�ŽŶ�ƚŚŝƐ�ǁŽƌŬ͕�ĂŶĚ�ƚŚĞǇ�ƐŚŽǁ�Ă�ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ŶĞǁ�
ɴ�ŝŶƚĞŶƐŝƚǇ�ƚŽ�ŚŝŐŚ�ĞŶĞƌŐǇ�ĞǆĐŝƚĞĚ�ƐƚĂƚĞƐ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�YͲǀĂůƵĞ�ĨŽƌ�ďŽƚŚ�ŝƐŽŵĞƌƐ͕�ǁŚŝĐŚ�ŵĞĂŶƐ�ƚŚĂƚ�ŝŶĚĞĞĚ�ƚŚĞǇ�ĂƌĞ�ĂīĞĐƚĞĚ�ďǇ�
Pandemonium. 
/Ŷ�ĂĚĚŝƟŽŶ͕�Ă�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ϭϰϬ�Ɛ͕�ĂůƐŽ�ƉƵƌŝĮĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�:z&>dZ�W͕ �ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ͘�dŚŝƐ�ŶƵĐůĞƵƐ�ĐŽŶƚƌŝďƵƚĞƐ�ǁŝƚŚ�Ă�ϯ͘ϰй�
ƚŽ�ƚŚĞ�ĂŶƟŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ�ĨƌŽŵ�Ϯϯϱh�Ăƚ�ĞŶĞƌŐŝĞƐ�ĂƌŽƵŶĚ�ϰ�DĞs�΀ϭ΁͘��ůƚŚŽƵŐŚ�ŝƚ�ǁĂƐ�ĂůƌĞĂĚǇ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�d�'^�ƚĞĐŚŶŝƋƵĞ�
΀ϭϭ΁͕�ŝƚ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ĚƵĞ�ƚŽ�ƚŚĞ�ůĂƌŐĞ�ŐƌŽƵŶĚ�ƐƚĂƚĞ�ĨĞĞĚŝŶŐ�ŽĨ�ƚŚŝƐ�ĚĞĐĂǇ͕ �ĂŶĚ�ŝƚ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ŐŽŽĚ�ďĞŶĐŚŵĂƌŬ�
for comparison.

΀ϭ΁��͘��͘�^ŽŶǌŽŐŶŝ�Ğƚ͘�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ���ϵϭ͕�ϬϭϭϯϬϭ;ZͿ�;ϮϬϭϱͿ͖�΀Ϯ΁�d͘ �zŽƐŚŝĚĂ�Ğƚ�Ăů͕͘�:͘�EƵĐů͘�^Đŝ͘�dĞĐŚŶŽů͘�ϯϲ͕�ϭϯϱ�;ϭϵϵϵͿ͖�΀ϯ΁�:͘��͘�
,ĂƌĚǇ�Ğƚ͘�Ăů͕͘�WŚǇƐ͘�>ĞƩ͘���ϳϭ͕�ϯϬϳ�;ϭϵϳϳͿ͖�΀ϰ΁�Z͘�Z͘��ŚĂƐŵĂŶ͕��͘�WŚǇƐ͘���ϯϯϵ͕�ϭϭϭͲϭϭϰ�;ϭϵϵϭͿ�͖�΀ϱ΁��͘�EĄĐŚĞƌ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �
>ĞƩ͘�ϵϮ͕�ϮϯϮϱϬϭ�;ϮϬϬϰͿ͖�΀ϲ΁�s͘ �^͘�<ŽůŚŝŶĞŶ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ���ϯϭϳ�;ϮϬϭϯͿ͖�΀ϳ΁�d͘ ��ƌŽŶĞŶ�Ğƚ�Ăů͕͘��Ƶƌ͘ �WŚǇƐ͘�:͘���ϰϴ�
;ϮϬϭϮͿ�͖�΀ϴ΁�d͘ ��ƌŽŶĞŶ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ���Ϯϲϲ�;ϮϬϬϴͿ͖�΀ϵ΁�:͘>͘�dĂŝŶ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ���ϴϬϯ�;ϮϬϭϱͿ͖�
΀ϭϬ΁�s͘ �'ƵĂĚŝůůĂ�Ğƚ�Ăů͕͘�&ŝƌƐƚ�ĞǆƉĞƌŝŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�Eh^d�Zͬ&�/Z��ĞĐĂǇ�dŽƚĂů��ďƐŽƌƉƟŽŶ��ŐĂŵŵĂͲZĂǇ�^ƉĞĐƚƌŽŵĞƚĞƌ�;�d�^Ϳ�Ăƚ�ƚŚĞ�
IGISOL IV facility, Nucl. Instr.

R471 Total absorption studies of high priority decays for the reactor decay heat problem
�ůŐŽƌĂ��͘�ϭ͕�dĂŝŶ�:>͘�ϭ͕�'ƵĂĚŝůůĂ�s͘ �ϭ͕�sĂůĞŶĐŝĂ��͘�ϭ͕�ZŝĐĞ�^͘�Ϯ͕�^ŽŶǌŽŐŶŝ��͘�ϯ�ĨŽƌ�ƚŚĞ�sd�^�ĂŶĚ��d�^�ĐŽůůĂďŽƌĂƟŽŶ 
ϭ�/ŶƐƟƚƵƚŽ�ĚĞ�&ŝƐŝĐĂ��ŽƌƉƵƐĐƵůĂƌ�;�^/�ͲhŶŝǀĞƌƐŝƚĂƚ�ĚĞ�sĂůĞŶĐŝĂͿ͕�sĂůĞŶĐŝĂ͕�^ƉĂŝŶ͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ƵƌƌĞǇ͕ �
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�'ƵŝůĚĨŽƌĚ͕�hŶŝƚĞĚ�<ŝŶŐĚŽŵ͖�ϯ�EE��͕��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�EĞǁ�zŽƌŬ͕�
USA

�ĞƚĂ�ĚĞĐĂǇ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƐŽƵƌĐĞ�ŽĨ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĂƐ�Ă�ƚŽŽů�ƚŽ�ƐƚƵĚǇ�ĨƵŶĚĂŵĞŶƚĂů�ŝŶƚĞƌĂĐƟŽŶƐ͘�
/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ďĞƚĂ�ĚĞĐĂǇƐ͕�ŝƐ�ĂůƐŽ�ǀĞƌǇ�ƌĞůĞǀĂŶƚ�ĨŽƌ�ƉƌĂĐƟĐĂů�ĂŶĚ�ĨƵŶĚĂŵĞŶƚĂů�ƉŚǇƐŝĐƐ�ĂƉƉůŝĐĂƟŽŶƐ͕�ůŝŬĞ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�
ŽĨ�ƚŚĞ�ĚĞĐĂǇ�ŚĞĂƚ�ĨƌŽŵ�ŶƵĐůĞĂƌ�ĨƵĞů�ĂŶĚ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ƚŚĞ�ŶĞƵƚƌŝŶŽ�ƐƉĞĐƚƌƵŵ�ĨƌŽŵ�Ă�ǁŽƌŬŝŶŐ�ƌĞĂĐƚŽƌ�΀ϭ͕Ϯ΁͘�&Žƌ�ƚŚŽƐĞ�ůĂƐƚ�
ĂƉƉůŝĐĂƟŽŶƐ�ŝƚ�ŝƐ�ĐƌƵĐŝĂů�ƚŽ�ŽďƚĂŝŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ƚŚĂƚ�ĚŽĞƐ�ŶŽƚ�ƐƵīĞƌ�ĨƌŽŵ�ƚŚĞ�WĂŶĚĞŵŽŶŝƵŵ�ĞīĞĐƚ�΀ϯ΁͕�Ă�ƐǇƐƚĞŵĂƟĐ�ĞƌƌŽƌ�
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐŽŶǀĞŶƟŽŶĂů�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�ƐƉĞĐƚƌŽƐĐŽƉǇ�ƚĞĐŚŶŝƋƵĞƐ͘�
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ǁŝůů�ƉƌĞƐĞŶƚ�ƌĞĐĞŶƚůǇ�ĂŶĂůǇǌĞĚ�ŚŝŐŚ�ƉƌŝŽƌŝƚǇ�ďĞƚĂ�ĚĞĐĂǇƐ�΀ϰ΁�ƵƐŝŶŐ�ƚŚĞ�ƚŽƚĂů�ĂďƐŽƌƉƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ĂŶĚ�ĚŝƐ-
ĐƵƐƐ�ƚŚĞŝƌ�ŝŵƉĂĐƚ�ŝŶ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ƚŚĞ�ƌĞĂĐƚŽƌ�ĚĞĐĂǇ�ŚĞĂƚ͘�dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�ƚŚĞ�/'/^K>�/s�ĨĂĐŝůŝƚǇ�
ŽĨ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�:ǇǀćƐŬǇůć�;&ŝŶůĂŶĚͿ�ƵƐŝŶŐ�ƚŚĞ�ŚŝŐŚ�ƉƵƌŝƚǇ�ďĞĂŵƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�:z&>�WĞŶŶŝŶŐ�ƚƌĂƉ͘��tŚĞŶ�ƉŽƐƐŝďůĞ͕�ĐŽŵƉĂƌŝ-
ƐŽŶƐ�ǁŝůů�ďĞ�ŐŝǀĞŶ�ǁŝƚŚ�ĞĂƌůŝĞƌ�ŵĞĂƐƵƌĞŵĞŶƚƐ�΀ϱ΁�ĂŶĚ�ǁŝƚŚ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ƵƐŝŶŐ�ĚŝīĞƌĞŶƚ�ĂŶĂůǇƐŝƐ�ƚĞĐŚŶŝƋƵĞƐ�΀ϲ΁͕�ǁŚŝĐŚ�ǁŝůů�
ĂůůŽǁ�ƵƐ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�ĐŽƌƌĞĐƚŶĞƐƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŵĞƚŚŽĚƐ͕�ĂŶĚ�ǀĂůŝĚĂƚĞ�ƚŚĞŝƌ�ƵƐĞ͘�EƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ĂƐƉĞĐƚƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�
studied decays will be also addressed. 

΀ϭ΁��͘��ůŐŽƌĂ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϬϱ͕�ϮϬϮϱϬϭ�;ϮϬϭϬͿ͖͘�΀Ϯ΁�D͘�&ĂůůŽƚ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϬϵ͕�ϮϬϮϱϬϰ�;ϮϬϭϮͿ͘�͖�΀ϯ΁�:͘�,ĂƌĚǇ�Ğƚ�Ăů͕͘�WŚǇƐ͘�
>ĞƩ͘���ϳϭ͕�ϯϬϳ�;ϭϵϳϳͿ͖͘�΀ϰ΁�tW��ͲϮϱ͕�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�E��͕�ZĞƉŽƌƚ�EŽ͘�ϲϮϴϰ͕�ϮϬϬϳ͖͘�΀ϱ΁�'͘�ZƵĚƐƚĂŵ�Ğƚ�Ăů͘�͕��ƚŽŵŝĐ��ĂƚĂ�ĂŶĚ�EƵĐůĞĂƌ��ĂƚĂ�
dĂďůĞƐ�ϰϱ͕�Ϯϯϵ�;ϭϵϵϬͿ͖͘�΀ϲ΁�Z͘��͘�'ƌĞĞŶǁŽŽĚ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ�WŚǇƐ
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I472 Neutron capture cross sections with unstable nuclei 
dŽŶĐŚĞǀ��W͘  
>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕���͕�h^�

�ĐĐƵƌĂƚĞ�ŶĞƵƚƌŽŶͲĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůĞŝ�ŶĞĂƌ�ƚŚĞ�ůŝŶĞ�ŽĨ�ďĞƚĂ�ƐƚĂďŝůŝƚǇ�ĂƌĞ�ĐƌƵĐŝĂů�ĨŽƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�
sͲƉƌŽĐĞƐƐ�ŶƵĐůĞŽƐǇŶƚŚĞƐŝƐ͘�,ŽǁĞǀĞƌ͕ �ŶĞƵƚƌŽŶͲĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƐŚŽƌƚͲůŝǀĞĚ�ƌĂĚŝŽŶƵĐůŝĚĞƐ�ĂƌĞ�ĚŝĸĐƵůƚ�ƚŽ�ŵĞĂƐƵƌĞ�ĚƵĞ�
ƚŽ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƌĞƋƵŝƌĞ�ďŽƚŚ�ŚŝŐŚůǇ�ƌĂĚŝŽĂĐƟǀĞ�ƐĂŵƉůĞƐ�ĂŶĚ�ŝŶƚĞŶƐĞ�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞƐ͘��ƐƐĞŶƟĂů�ŝŶŐƌĞĚŝĞŶƚƐ�
ĨŽƌ�ĚĞƐĐƌŝďŝŶŐ�ƚŚĞ�ɶ�ĚĞĐĂǇƐ�ĨŽůůŽǁŝŶŐ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĂƌĞ�ƚŚĞ�ɶͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ĂŶĚ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ͘�tĞ�ǁŝůů�ĐŽŵƉĂƌĞ�ĚŝĨ-
ĨĞƌĞŶƚ�ŝŶĚŝƌĞĐƚ�ĂƉƉƌŽĂĐŚĞƐ�ĨŽƌ�ŽďƚĂŝŶŝŶŐ�ƚŚĞ�ŵŽƐƚ�ƌĞůĞǀĂŶƚ�ŽďƐĞƌǀĂďůĞƐ�ƚŚĂƚ�ĐĂŶ�ĐŽŶƐƚƌĂŝŶ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ƐƚĂƟƐƟĐĂů�ŵŽĚĞů�
ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�^ƉĞĐŝĮĐĂůůǇ͕ �ǁĞ�ǁŝůů�ĐŽŶƐŝĚĞƌ�ƉŚŽƚŽŶ�ƐĐĂƩĞƌŝŶŐ�ƵƐŝŶŐ�ŵŽŶŽĞŶĞƌŐĞƟĐ�ĂŶĚ�ϭϬϬй�ůŝŶĞĂƌůǇ�
ƉŽůĂƌŝǌĞĚ�ƉŚŽƚŽŶ�ďĞĂŵƐ�΀ϭ͕Ϯ΁͘��ŚĂůůĞŶŐĞƐ�ƚŚĂƚ�ĞǆŝƐƚ�ŽŶ�ƚŚĞ�ƉĂƚŚ�ƚŽ�ŽďƚĂŝŶŝŶŐ�ŶĞƵƚƌŽŶͲĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƌĞĂĐƟŽŶƐ�ŽŶ�
ŝƐŽƚŽƉĞƐ�ŶĞĂƌ�ĂŶĚ�ĨĂƌ�ĨƌŽŵ�ƐƚĂďŝůŝƚǇ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ�΀ϯ͕ϰ΁͘�

dŚŝƐ�ǁŽƌŬ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�h^��K��ďǇ�>>E>�ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϳE�Ϯϳϯϰϰ͘

΀ϭ΁�Z͘�ZĂƵƚ�et al͘�WŚǇƐ͘�ZĞǀ͘ �>ĞƩ͘�ϭϭϭ͕�ϭϭϮϱϬϭ�;ϮϬϭϯͿ͖͘�΀Ϯ΁��͘�^ĂƵĞƌǁĞŝŶ͕�et al. Phys. Rev. C ϴϵ͕�ϬϯϱϴϬϯ�;ϮϬϭϰͿ͖͘�΀ϯ΁��͘�^ƉǇƌŽƵ�et al. Phys. Rev. 
>ĞƩ͘�ϭϭϯ͕�ϮϯϮϱϬϮ�;ϮϬϭϰͿ͖͘�΀ϰ΁�:͘�͘��ƐĐŚĞƌ͕ �et al͘��ŽŶĨĞƌĞŶĐĞ�WƌŽĐĞĞĚŝŶŐ�ƐƵďŵŝƩĞĚ�ƚŽ�ƚŚĞ�ϱƚŚ�/ŶƚĞƌŶĂƟŽŶĂů�tŽƌŬƐŚŽƉ�ŽŶ��ŽŵƉŽƵŶĚͲEƵĐůĞĂƌ�
ZĞĂĐƟŽŶƐ�ĂŶĚ�ZĞůĂƚĞĚ�dŽƉŝĐƐ͕�KĐƚŽďĞƌ�ϭϵͲϮϯ͕�ϮϬϭϱ͕�dŽŬǇŽ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ͘�

R473 Systematics of photon strengths from discrete nuclear data
&ŝƌĞƐƚŽŶĞ�Z�͘
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�ĂŶĚ�>ĂǁƌĞŶĐĞ��ĞƌŬĞůĞǇ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �
�ĞƌŬĞůĞǇ͕ ���͕�h^�

DƵĐŚ�ŽĨ�ŽƵƌ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚƐ�ĐŽŵĞƐ�ĨƌŽŵ�ĂǀĞƌĂŐĞ�ƉƌŽƉĞƌƟĞƐ�ŵĞĂƐƵƌĞĚ�ƉƌŝŵĂƌŝůǇ�ŝŶ�ƉŚŽƚŽŶƵĐůĞĂƌ�ĂŶĚ�ĐŚĂƌŐĞĚ�
ƉĂƌƟĐůĞ�ƌĞĂĐƟŽŶ�ƐƚƵĚŝĞƐ͘� �dŚĞƐĞ�ĚĂƚĂ�ĂƌĞ�ƚǇƉŝĐĂůůǇ�ŵŽĚĞůĞĚ�ƵƐŝŶŐ�ǀĂƌŝĂƟŽŶƐ�ŽĨ��ƌŝŶŬͲ�ǆĞů� ƚŚĞŽƌǇ,, based on the strength of 
ƚŚĞ�'ŝĂŶƚ��ŝƉŽůĞ�ZĞƐŽŶĂŶĐĞ�;'�ZͿ͕�ĂŶĚ�ŐĞŶĞƌĂůůǇ�ƌĞƋƵŝƌĞ�ĂƐƐƵŵƉƟŽŶƐ�ĂďŽƵƚ�ůĞǀĞů�ĚĞŶƐŝƟĞƐ͕�ƐƉŝŶ�ĚŝƐƚƌŝďƵƟŽŶƐ͕�ĂŶĚ�ƐƚĂƟƐƟĐĂů�
ƐƚƌĞŶŐƚŚ�ǀĂƌŝĂƟŽŶƐ͘��dŚĞ�ŵŽĚĞůƐ�ŽŌĞŶ�ĨĂŝů�Ăƚ�ůŽǁĞƌ�ŐĂŵŵĂͲƌĂǇ�ĞŶĞƌŐŝĞƐ͘���ƌŝŶŬͲ�ǆĞů�ƚŚĞŽƌǇ�ƌĞĨĞƌƐ�ŽŶůǇ�ƚŽ��ϭ�ŵƵůƟƉŽůĂƌŝƚǇ�ƚƌĂŶƐŝ-
ƟŽŶƐ�ƐŽ�ŝƚ�ĐĂŶŶŽƚ�ďĞ�ĞŶƟƌĞůǇ�ĐŽƌƌĞĐƚ�ƚŽ�ŵŽĚĞů�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚƐ�Ăƚ�ĂŶǇ�ĞŶĞƌŐǇ�ǁŝƚŚŽƵƚ�ŝŶĐůƵĚŝŶŐ�ŵŽĚĞůƐ�ĨŽƌ�Dϭ�ĂŶĚ��Ϯ�ŵƵůƟƉŽ-
ůĂƌŝƟĞƐ͘��>ĞǀĞů�ĚĞŶƐŝƟĞƐ�ĂƉƉĞĂƌ�ƚŽ�ŝŶĐƌĞĂƐĞ�ĞǆƉŽŶĞŶƟĂůůǇ�ďƵƚ�ƐƉŝŶ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂƌĞ�ƐƟůů�ƉŽŽƌůǇ�ŬŶŽǁŶ�ĂŶĚ�ƉĂƌŝƚǇ�ĚŝƐƚƌŝďƵƟŽŶƐ�
ĂƌĞ�ƚǇƉŝĐĂůůǇ�ŝŐŶŽƌĞĚ�ďǇ�ŵŽƐƚ�ŵŽĚĞůƐ͘��dŚĞ�ƚƌĂŶƐŝƟŽŶ�ƐƚƌĞŶŐƚŚƐ�ĂƌĞ�ǁŝĚĞůǇ�ďĞůŝĞǀĞĚ�ƚŽ�ĨŽůůŽǁ�Ă�WŽƌƚĞƌͲdŚŽŵĂƐ�;WdͿ�ĚŝƐƚƌŝďƵƟŽŶ�
ǇĞƚ�ƚŚĞƌĞ�ŝƐ�ůŝƩůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞǀŝĚĞŶĐĞ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚŝƐ�ŚǇƉŽƚŚĞƐŝƐ�ĂŶĚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂůůŽǁĞĚ�ƐƚƌĞŶŐƚŚƐ�ĂƌĞ�ůŝŵŝƚĞĚ�ďǇ�ƚŚĞ�ƐŚĞůů�
ŵŽĚĞů�ǇĞƚ�ƵŶůŝŵŝƚĞĚ�ďǇ�ƚŚĞ�Wd�ŵŽĚĞů͘��EƵĐůĞĂƌ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ��ǀĂůƵĂƚĞĚ�'ĂŵŵĂͲƌĂǇ��ĐƟǀĂƟŽŶ�&ŝůĞ�;�'�&Ϳ͕�ƚŚĞ��ǀĂůƵĂƚĞĚ�EƵ-
ĐůĞĂƌ�^ƚƌƵĐƚƵƌĞ��ĂƚĂ�&ŝůĞ�;�E^�&Ϳ͕�ĂŶĚ�ƚŚĞ��ƚůĂƐ�ŽĨ�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞƐ�ƉƌŽǀŝĚĞ�Ă�ǁĞĂůƚŚ�ŽĨ�ŵŝĐƌŽƐĐŽƉŝĐ�ŝŶĨŽƌŵĂƟŽŶ�ƚŚĂƚ�ĐĂŶ�
ŚĞůƉ�ƵƐ�ƚĞĂƐĞ�ŽƵƚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�Dϭ͕��ϭ͕�ĂŶĚ��Ϯ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚƐ�ĂŶĚ�ƚŚĞŝƌ�ƐƚĂƟƐƟĐĂů�ĚŝƐƚƌŝďƵƟŽŶƐ͘��/Ŷ�ƚŚŝƐ�ƚĂůŬ�/�ǁŝůů�ĚŝƐĐƵƐƐ�ŽƵƌ�
nearly complete measurement of the thermal ϱϲ&Ğ;Ŷ͕ɶͿ�ƌĞĂĐƟŽŶ�ĂŶĚ�ŽƚŚĞƌ�;Ŷ͕ɶͿ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ��'�&�ĮůĞ͕�ƐǇƐƚĞŵĂƟĐƐ�ŽĨ�ƉŚŽƚŽŶ�
ƐƚƌĞŶŐƚŚƐ�ĨŽƌ�ůŽǁͲĞǆĐŝƚĂƟŽŶ�ůĞǀĞůƐ�ĨƌŽŵ�ƚŚĞ��E^�&�ĮůĞ͕�ƐƉŝŶ�ĚŝƐƚƌŝďƵƟŽŶƐ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ�ĨƌŽŵ�ƚŚĞ��ƚůĂƐ͕�ĂŶĚ�ĐŽŵƉĂƌĞ�
ƚŚĞ�ƐƚĂƟƐƟĐĂů�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉŚŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ǁŝĚƚŚƐ�ǁŝƚŚ�ƚŚĞ�Wd�ŵŽĚĞů͘

ϭ͘���͘��ƌŝŶŬ�;WŚ͘�͘�dŚĞƐŝƐ͕�KǆĨŽƌĚ�hŶŝǀĞƌƐŝƚǇ͕ �ϭϵϱϱ͕�ƵŶƉƵďůŝƐŚĞĚͿ͖͘�Ϯ͘��W͘ ��ǆĞů͕�WŚǇƐ͘�ZĞǀ͘ �ϭϮϲ͕�ϲϳϭ�;ϭϵϲϮͿ͖͘�ϯ͘���͘�Porter and R. 
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>ĂďŽƌĂƚŽƌǇ͖͘�ϲ͘�^͘�DƵŐŚĂďŐŚĂď͕��ƚůĂƐ�ŽĨ�EĞƵƚƌŽŶ�ZĞƐŽŶĂŶĐĞƐ͕�&ŝŌŚ��ĚŝƟŽŶ�;�ůƐĞǀŝĞƌ͕ �EĞǁ�zŽƌŬ͕�ϮϬϬϲͿ͘
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Junghans AR. 1, Grosse E. 2, Massarczyk R. 1,2 
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ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ͘� /ŶĚĞĞĚ͕�ŐĂŵŵĂͲƋƵĂŶƚĂ�ĚŽ�ŶŽƚ� ŝŶƚƌŽĚƵĐĞ�ůĂƌŐĞ�ĂŶŐƵůĂƌ�ŵŽŵĞŶƚƵŵ�ĂŶĚ�ĚŽ�ŶŽƚ�
ĐĂƵƐĞ�ĂŶ�ĂĚĚŝƟŽŶĂů�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ĐŽŵƉŽƵŶĚ�ŶƵĐůĞƵƐ�ĚƵĞ�ƚŽ�ĂďƐĞŶĐĞ�ŽĨ�ƉƌŽũĞĐƟůĞ Ɛ͛�ďŝŶĚŝŶŐ�ĞŶĞƌŐǇ͘�/Ŷ�
ĂĚĚŝƟŽŶ͕�ƚŚĞ�ƉƌĞĐŝƐĞ�ŶŽŶͲĚŝƐĐƌĞƚĞ�ĐŽŶƚƌŽů�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�ŐĂŵŵĂͲƋƵĂŶƚĂ�ĞŶĞƌŐǇ�ŝƐ�ƉŽƐƐŝďůĞ͘�sĞƌǇ�ůŝŵŝƚĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĨŽƌ�
ƚŚĞ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĂŶŐĞ�;ϯϬͲϭϬϬͿ�DĞs�ĨŽƌ�ƚĞƐƟŶŐ�ŶĞǁůǇ�ĚĞǀĞůŽƉĞĚ�ĂŶĚ�ĂǀĂŝůĂďůĞ�ƚŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ǁĂƐ�
ƚŚĞ�ŵĂũŽƌ�ŵŽƟǀĂƟŽŶ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶƚ�ǁŽƌŬ͘
�ǆƉĞƌŝŵĞŶƚĂů�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ĚĞƌŝǀŝŶŐ�ƚŚĞ�ŝƐŽŵĞƌ�ƌĂƟŽƐ�ĨŽƌ�ƉƌŽĚƵĐƚƐ�ŽĨ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ǁŝƚŚ�ŵƵůƟƉůĞ�ƉĂƌƟĐůĞ�ĞƐ-
ĐĂƉĞ�ŽŶ�ĂŶƟŵŽŶǇ�ŚĂǀĞ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�ŽĨ�ĞŶĚ�ƉŽŝŶƚ�ĞŶĞƌŐŝĞƐ�ϯϴ͕�ϰϯ�ĂŶĚ�ϱϯ�DĞs͘ �tĞ�ƵƐĞĚ�ŵĞƚĂůůŝĐ�
ĂŶƟŵŽŶǇ�ƚĂƌŐĞƚƐ�ǁŝƚŚ�ŶĂƚƵƌĂů�ŝƐŽƚŽƉŝĐ�ĂďƵŶĚĂŶĐĞ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ƌĞĂĐƟŽŶƐ�121^ď;ɶ͕ϯŶͿ118m,gSb and 121^ď;ɶ͕ϱŶͿ116m,gSb. For products 
ŽĨ�;ɶ͕ϱŶͿ�ƌĞĂĐƟŽŶ�ƚŚĞ�ŝŶƚĞƌĨĞƌŝŶŐ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�116m,g/Ŷ�ŶƵĐůĞƵƐ�ĨƌŽŵ�ƌĞĂĐƟŽŶ�121^ď;ɶ͕ŶɲͿ116m,g/Ŷ��ǁĂƐ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ͘�dŚĞ�
ŵĞƚŚŽĚ�ŽĨ�ƚŚĞ�ŝŶĚƵĐĞĚ�ĂĐƟǀŝƚǇ�ŵĞĂƐƵƌĞŵĞŶƚ�ǁĂƐ�ƵƐĞĚ�ĂŶĚ�ĨŽƌ�ĂĐƋƵŝƐŝƟŽŶ�ŽĨ�ŐĂŵŵĂ�ƐƉĞĐƚƌĂ�ǁĞ�ƵƐĞĚ�,W'Ğ�ƐƉĞĐƚƌŽŵĞƚĞƌ�ǁŝƚŚ�
'��ϮϬϭϵ�ĚĞƚĞĐƚŽƌ͘ �>ŝŶĞĂƌ�ĂĐĐĞůĞƌĂƚŽƌ�ŽĨ�ĞůĞĐƚƌŽŶƐ�>hͲϰϬ�ƐĞƌǀĞĚ�ĂƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ͘��ŶĞƌŐǇ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ĞůĞĐƚƌŽŶ�
ďĞĂŵ�ǁĂƐ�ĂďŽƵƚ�ϭй�ĂŶĚ�ŵĞĂŶ�ĐƵƌƌĞŶƚ�ǁĂƐ�ǁŝƚŚŝŶ�;ϯ͘ϴ�ʹ�ϱ͘ϯͿ�ђ�͘�&Žƌ�ƚŚĞ�ƌĞĂĐƟŽŶ�121^ď;ɶ͕ϯŶͿ118m,g^ď�ŝƐŽŵĞƌ�ƌĂƟŽƐ�ŽĨ�ǇŝĞůĚƐ�ǁĞƌĞ�
ŽďƚĂŝŶĞĚ�ĂƐ�ĨŽůůŽǁƐ͗�Ϭ͘ϭϰ�ц�Ϭ͘Ϭϰ�;ĨŽƌ�ĞŶĚƉŽŝŶƚ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�ƐƉĞĐƚƌƵŵ��ȖPD[сϯϴ�DĞsͿ�ĂŶĚ�Ϭ͘ϭϱц�Ϭ͘Ϭϭ�;�ȖPD[=43 
MeV). For the 121^ď;ɶ͕ϱŶͿ116m,g^ď�ƌĞĂĐƟŽŶ�ƚŚĞ�ŝƐŽŵĞƌ�ƌĂƟŽ�ŽĨ�ǇŝĞůĚƐ�ǁĂƐ�Ϭ͘Ϯϱ�ц�Ϭ͘Ϭϯ�;�ȖPD[сϱϯ�DĞsͿ͘
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Abstracts

S478 Partial photoneutron cross section measurements on 209Bi 
'ŚĞŽƌŐŚĞ�/͘�ϭ͕Ϯ͕�&ŝůŝƉĞƐĐƵ��͘�ϭ͕�<ĂƚĂǇĂŵĂ�^͘�ϯ͕�hƚƐƵŶŽŵŝǇĂ�,͘�ϯ͕��ĞůǇƐŚĞǀ�^^͘�ϰ͕�sĂƌůĂŵŽǀ�ss͘ �ϱ͕�^ŚŝŵĂ�d͘ �ϲ͕�
Amano S. 7, Miyamoto S. 7 
ϭ��>/ͲEW͕ �͞,ŽƌŝĂ�,ƵůƵďĞŝ͟��EĂƟŽŶĂů�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ�;/&/EͲ,,Ϳ͕�ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�
ZŽŵĂŶŝĂ͖�Ϯ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵĐŚĂƌĞƐƚ͕��ƵĐŚĂƌĞƐƚͲDĂŐƵƌĞůĞ͕�ZŽŵĂŶŝĂ͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�<ŽŶĂŶ�hŶŝǀĞƌƐŝƚǇ͕ �
<ŽďĞ͕�:ĂƉĂŶ͖�ϰ�>ŽŵŽŶŽƐŽǀ�DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�ϱ�>ŽŵŽŶŽƐŽǀ�
DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �^ŬŽďĞůƚƐǇŶ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�ϲ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�ĨŽƌ�
EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KƐĂŬĂ�hŶŝǀĞƌƐŝƚǇ͕ �^ƵŝƚĂ͕�KƐĂŬĂ͕�:ĂƉĂŶ͖�ϳ�>ĂďŽƌĂƚŽƌǇ�ŽĨ��ĚǀĂŶĐĞĚ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ĨŽƌ�
Industry, University of Hyogo, Ako-gun, Hyogo, Japan

dŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƉĂƌƟĂů�ƌĞĂĐƟŽŶƐ�;ɶ͕ŶͿ͕�;ɶ͕ϮŶͿ͕�;ɶ͕ϯŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ƵƐŝŶŐ�ƋƵĂƐŝͲŵŽŶŽĞŶĞƌŐĞƟĐ�ĂŶŶŝŚŝůĂƟŽŶ�ƉŚŽ-
ƚŽŶ�ďĞĂŵƐ�Ăƚ�ƚŚĞ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;h^�Ϳ�ĂŶĚ�&ƌĂŶĐĞ��ĞŶƚƌĞ�Ě͛�ƚƵĚĞƐ�EƵĐůĞĂŝƌĞƐ�ĚĞ�^ĂĐůĂǇ͘�dŚĞƌĞ�ĂƌĞ�
ƐŝŐŶŝĮĐĂŶƚ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŵĞĂƐƵƌĞĚ�Ăƚ� ƚŚĞ� ƚǁŽ� ĨĂĐŝůŝƟĞƐ� ƚŚĂƚ�ĐĂŶŶŽƚ�ďĞ�ƌĞƐŽůǀĞĚ� ŝŶ�Ă�ƐǇƐƚĞŵĂƟĐ�
ŵĂŶŶĞƌ͘ �dŽ�ƐŽůǀĞ�ƚŚŝƐ�ůŽŶŐ�ƐƚĂŶĚŝŶŐ�ƉƌŽďůĞŵ͕�Ă�ĚŝƌĞĐƚ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ƐŽƌƟŶŐ�ƚĞĐŚŶŝƋƵĞ�ŽĨ�ŽďƚĂŝŶŝŶŐ�;ɶ͕ǆŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�
ǁŚĞƌĞ�ǆсϭ͕Ϯ͕ϯ͕�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�΀ϭ΁͘�dŚĞ�ŶĞƵƚƌŽŶ�ƐŽƌƟŶŐ�ŵĞƚŚŽĚ�ƌĞůŝĞƐ�ŽŶ�ƚŚĞ�ĐŽŶƐƚĂŶƚ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƟŽŶ�ĞĸĐŝĞŶĐǇ�ƌĞůĂƟǀĞ�
ƚŽ�ƚŚĞ�ĞŶĞƌŐǇ�ŽĨ�ƌĞĂĐƟŽŶ�ŶĞƵƚƌŽŶƐ͘�&Žƌ�ƚŚŝƐ͕�ǁĞ�ƵƐĞ�Ă�ŇĂƚ�ĞĸĐŝĞŶĐǇ�ŶĞƵƚƌŽŶ�ĚĞƚĞĐƚŽƌ�ƌĞĐĞŶƚůǇ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�
ƐŽƌƟŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�dŚĞ�ŵĞƚŚŽĚ�ŚĂƐ�ďĞĞŶ�ĂƉƉůŝĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ĨŽƌ�ƚŚĞ�ĐĂƐĞ�ŽĨ�209�ŝ�Ăƚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŚƵƚĐŚ�'��<K�
;'ĂŵŵĂ��ŽůůĂďŽƌĂƟŽŶ�,ƵƚĐŚ�ŽĨ�<ŽŶĂŶ�hŶŝǀĞƌƐŝƚǇͿ�ŽĨ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ďĞĂŵ�ůŝŶĞ�ŽĨ�ƚŚĞ�EĞǁ^h��Zh�ƐǇŶĐŚƌŽƚƌŽŶ�ƌĂĚŝĂƟŽŶ�ĨĂ-
ĐŝůŝƚǇ�΀Ϯ΁͕�ǁŚĞƌĞ�ůĂƐĞƌ��ŽŵƉƚŽŶ�ƐĐĂƩĞƌĞĚ�ƋƵĂƐŝͲŵŽŶŽĐŚƌŽŵĂƟĐ�ŐĂŵŵĂͲƌĂǇ�ďĞĂŵƐ�ǁŝƚŚ�ĞŶĞƌŐŝĞƐ�ƵƉ�ƚŽ�ϰϱ�DĞs�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�
ŝƌƌĂĚŝĂƚĞ�ƚŚĞ�ƚĂƌŐĞƚ͘�dŚŝƐ�ŝƐ�ƚŚĞ�ĮƌƐƚ�ŽĨ�Ă�ƐĞƌŝĞƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚƐ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƉĂƌƟĂů�ƉŚŽƚŽŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
ĨŽƌ�ƚŚĞ�/���Ͳ�ZW�&ϰϭϬϯϮ�ǁŚŝĐŚ�ŵĂŬĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŶĞǁ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇ�ƐŽƌƟŶŐ�ŵĞƚŚŽĚ͘�tĞ�ƌĞƉŽƌƚ�ŚĞƌĞ�ŽŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ƚĞĐŚŶŝƋƵĞ͕�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƌĞƐƵůƚƐ͘

΀ϭ΁�,͘�hƚƐƵŶŽŵŝǇĂ͕�/͘�'ŚĞŽƌŐŚĞ͕�ĂŶĚ��͘D͘�&ŝůŝƉĞƐĐƵ͕�ƚŚŝƐ�ĐŽŶĨĞƌĞŶĐĞ͖͘�΀Ϯ΁�^͘��ŵĂŶŽ�Ğƚ�Ăů͕͘�EƵĐů͘�/ŶƐƚƌƵŵ͘�DĞƚŚŽĚƐ�WŚǇƐ͘�ZĞƐ͘���ϲϬϮ͕�ϯϯϳ�
(2009)

S479 Resonances in odd-odd 182Ta 
�ƌŝƚƐ��W͘ �ϭ͕�tŝĞĚĞŬŝŶŐ�D͘�Ϯ͕�<ŚĞƐǁĂ��s͘ �Ϯ͕��ůĞƵĞů��>͘�ϯ͕��ĞůůŽ�'ĂƌƌŽƚĞ�&>͘�ϰ͕��'ŝĂĐŽƉƉŽ�&͘ �ϰ͕�'ƵƩŽƌŵƐĞŶ�D͘�
ϰ͕�'ƂƌŐĞŶ��͘�ϰ͕�,ĂĚǇŶƐŬĂͲ<ůĞŬ�<͘�ϰ͕�,ĂŐĞŶ�dt͘�ϰ͕�<ůŝŶƚĞłŽƌĚ�D͘�ϰ͕�>ĂƌƐĞŶ���͘�ϰ͕�EǇŚƵƐ�,d͘ �ϰ͕�WĂƉŬĂ�W͘ �ϭ͕Ϯ͕�
ZĞŶƐƚƌƆŵ�d͘ �ϰ͕�ZŽƐĞ�^͘�ϰ͕�^ĂŚŝŶ��͘�ϰ͕�^ŝĞŵ�^͘�ϰ͕�dǀĞƚĞŶ�'D͘�ϰ͕��ĞŝƐĞƌ�&͘ �ϰ͕�/ŶŐĞďĞƌŐ�st͘�ϰ
1 Department of Physics, University of Stellenbosch, Stellenbosch, South Africa; 2 Department of Nuclear 
WŚǇƐŝĐƐ͕�ŝdŚĞŵďĂ�>��^͕�&ĂƵƌĞ͕�^ŽƵƚŚ��ĨƌŝĐĂ͖�ϯ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŝǀĞƌŵŽƌĞ͕��ĂůŝĨŽƌŶŝĂ͕�
USA; 4 Department of Physics, University of Oslo, Oslo, Norway

ZĞůĂƟǀĞůǇ�ƐŵĂůů�ƌĞƐŽŶĂŶĐĞƐ�ŽŶ�ƚŚĞ�ůŽǁͲĞŶĞƌŐǇ�ƚĂŝů�ŽĨ�ƚŚĞ�ŐŝĂŶƚ�ĞůĞĐƚƌŝĐ�ĚŝƉŽůĞ�ƌĞƐŽŶĂŶĐĞ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƐĐŝƐƐŽƌƐ�Žƌ�ƉǇŐŵǇ�ƌĞƐŽ-
ŶĂŶĐĞƐ�ĐĂŶ�ŚĂǀĞ�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ͘�dŚĞƐĞ�ƌĂƚĞƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ŝŶƉƵƚ�ĨŽƌ�ŵŽĚĞůůŝŶŐ�ƉƌŽĐĞƐƐĞƐ�ƚŚĂƚ�ƚĂŬĞ�ƉůĂĐĞ�ŝŶ�
ĂƐƚƌŽƉŚǇƐŝĐĂů�ĞŶǀŝƌŽŶŵĞŶƚƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ͘��ZĞĐĞŶƚ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƐůŽ�ŝŶĚŝĐĂƚĞ�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�Ă�ƐŝŐŶŝĮ-
ĐĂŶƚ�ĞŶŚĂŶĐĞŵĞŶƚ�ŝŶ�ƚŚĞ�ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ĨŽƌ�ŶƵĐůĞŝ�ŝŶ�ƚŚĞ�ĂĐƟŶŝĚĞ�ƌĞŐŝŽŶ�ĚƵĞ�ƚŽ�ƚŚĞ�ƐĐŝƐƐŽƌƐ�ƌĞƐŽŶĂŶĐĞ�΀ϭ΁͘�&ƵƌƚŚĞƌ͕ �
ƚŚĞ�Dϭ�ƐƚƌĞŶŐƚŚ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƐĐŝƐƐŽƌƐ�ƌĞƐŽŶĂŶĐĞƐ�ŝŶ�ƌĂƌĞ�ĞĂƌƚŚ�ŶƵĐůĞŝ�ŚĂƐ�ďĞĞŶ�ƐƚƵĚŝĞĚ�ĞǆƚĞŶƐŝǀĞůǇ�ŽǀĞƌ�ƚŚĞ�ǇĞĂƌƐ�΀Ϯ΁͘�/Ŷ�ŽƌĚĞƌ�
ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĞǆƚĞŶƚ�ĂŶĚ�ƉĞƌƐŝƐƚĞŶĐĞ�ŽĨ�ƚŚĞ�ƐĐŝƐƐŽƌ�ƌĞƐŽŶĂŶĐĞ�ŝŶ�ŽƚŚĞƌ�ŵĂƐƐ�ƌĞŐŝŽŶƐ͕�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƟůŝǌŝŶŐ�
ƚŚĞ�EĂ/;důͿ�ŐĂŵŵĂͲƌĂǇ�ĚĞƚĞĐƚŽƌ�ĂƌƌĂǇ�;���dh^Ϳ�ĂŶĚ�ƐŝůŝĐŽŶ�ƉĂƌƟĐůĞ�ƚĞůĞƐĐŽƉĞƐ�;^ŝZŝͿ�Ăƚ�ƚŚĞ�ĐǇĐůŽƚƌŽŶ�ůĂďŽƌĂƚŽƌǇ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�
ŽĨ�KƐůŽ͘�WĂƌƟĐůĞͲŐĂŵŵĂ�ĐŽŝŶĐŝĚĞŶĐĞƐ�ĨƌŽŵ�ƚŚĞ�ϭϴϭdĂ;Ě͕ƉͿϭϴϮdĂ�ƌĞĂĐƟŽŶ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ��ŵĞĂƐƵƌĞ�ƚŚĞ�ŶƵĐůĞĂƌ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂŶĚ�
ƉŚŽƚŽŶ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ǁĞůůͲĚĞĨŽƌŵĞĚ�ϭϴϮdĂ�ƐǇƐƚĞŵ͕�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƌĞƐŽŶĂŶĐĞƐ�ďĞůŽǁ�ƚŚĞ�ŶĞƵƚƌŽŶ�
ƐĞƉĂƌĂƟŽŶ�ĞŶĞƌŐǇ͘�/Ŷ�ƚŚŝƐ�ƚĂůŬ�/�ǁŝůů�ƉƌĞƐĞŶƚ�ĂŶĚ�ĚŝƐĐƵƐƐ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ŝŶǀĞƐƟŐĂƟŽŶ�ĂŶĚ�ƉůĂĐĞ�ŽƵƌ�ĮŶĚŝŶŐƐ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�
previous work. 
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dŚĞ�ɶͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�;௩^&Ϳ�ŝƐ�Ă�ŶƵĐůĞĂƌ�ƐƚĂƟƐƟĐĂů�ƋƵĂŶƟƚǇ�ƚŚĂƚ�ŐŽǀĞƌŶƐ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƉƌŽĐĞƐƐĞƐ�ŝŶ�ƌĂĚŝĂƟǀĞ�ŶĞƵƚƌŽŶ�
capture and photoneutron emission.  Since the (௩,n) and (n,௩Ϳ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĂƌĞ�ŝŶƚĞƌĐŽŶŶĞĐƚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�௩SF in the 
Hauser-Feshbach model, an indirect method called the ௩ͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŵĞƚŚŽĚ�ǁĂƐ�ĚĞǀŝƐĞĚ�ĨŽƌ�ĐŽŶƐƚƌĂŝŶŝŶŐ�ƌĂĚŝĂƟǀĞ�
ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƵŶƐƚĂďůĞ�ŶƵĐůĞŝ�ŽĨ�ĚŝƌĞĐƚ�ƌĞůĞǀĂŶĐĞ�ƚŽ�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ĞŶŐŝŶĞĞƌŝŶŐ�΀ϭ΁͘�/Ŷ�
ƚŚŝƐ�ŵĞƚŚŽĚ͕�ƚŚĞ�ɶ^&�ŝƐ�ƚĞƐƚĞĚ�ĂŐĂŝŶƐƚ�ĂŶĚ�ũƵƐƟĮĞĚ�ďǇ�ƌĞƉƌŽĚƵĐŝŶŐ�ŬŶŽǁŶ�;Ŷ͕ɶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͘�dŚƵƐ͕�ƚŚŝƐ�ŵĞƚŚŽĚ�ƌĞƋƵŝƌĞƐ�Ă�ƵŶŝ-
ĮĞĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�;௩,n) and (n,௩Ϳ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽǀĞƌ�ĂŶ�ŝƐŽƚŽƉŝĐ�ĐŚĂŝŶ͘�ZĞĐĞŶƚůǇ͕ �ǁĞ�ĂƉƉůŝĞĚ�ƚŚĞ�௩SF method to Nd 
΀Ϯ΁�ĂŶĚ�^ŵ�΀ϯ΁�ŝƐŽƚŽƉŝĐ�ĐŚĂŝŶƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ďĂƐĞĚ�ŽŶ�ƚŚŝƐ�ŵĞƚŚŽĚ͕�ǁĞ�ƉůĂŶ�ƚŽ�ƉĞƌĨŽƌŵ�Ă�ƐĞƌŝĞƐ�ŽĨ�;௩͕ŶͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŵĞĂƐƵƌĞ-
ments for 18 nuclei from ϮϬϱdů�ƚŽ�ϱϴNi for the IAEA-CRP F41032. We have so far performed measurements for�ϮϬϱdů͕�203dů͕�ĂŶĚ�89Y 
ŝŶ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƐůŽ�ĂŶĚ�ƚŚĞ��>/ͲEW͘ �/�ƌĞǀŝĞǁ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ƚŚĞ�ɶ^&�ŵĞƚŚŽĚ͘�
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ƉŚǇƐŝĐƐ͕�ŝƐ�ƚŚĞ�ŝŵƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝƚŚ�ƐŚŽƌƚͲůŝǀĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ŝƐŽƚŽƉĞƐ͘�dŚĞŽƌĞƟĐĂů�ŵŽĚĞůƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĚĞ-
ƐĐƌŝďĞ�ƚŚĞƐĞ�ƌĞĂĐƟŽŶƐ͕�ĂůƚŚŽƵŐŚ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŝŶƉƵƚƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�WŚŽƚŽŶ�^ƚƌĞŶŐƚŚ�&ƵŶĐƟŽŶ�;W^&Ϳ�ĨŽƌ�ƚŚĞƐĞ�ĞǆŽƟĐ�ŶƵĐůĞŝ�
ĂƌĞ�ŽŌĞŶ�ƉŽŽƌůǇ�ĐŽŶƐƚƌĂŝŶĞĚ͘�ZĞĐĞŶƚůǇ͕ �Ă�ƉƌŽŐƌĂŵ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�W^&�ĨŽƌ�ŵĞĚŝƵŵͲŵĂƐƐ�ŶƵĐůĞŝ�ŚĂƐ�ďĞŐƵŶ�ĂƐ�Ă�ĐŽůůĂďŽƌĂƟŽŶ�
ďĞƚǁĞĞŶ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;>�E>Ϳ�ĂŶĚ��ƌŐŽŶŶĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ�;�E>Ϳ͕�ĐŽŵďŝŶŝŶŐ�ƵŶŝƋƵĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐĂƉĂ-
ďŝůŝƟĞƐ�ĨƌŽŵ�ďŽƚŚ�ůĂďŽƌĂƚŽƌŝĞƐ͘��ƚ�ƚŚĞ�DĂŶƵĞů�:͘�>ƵũĂŶ�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐ��ĞŶƚĞƌ�Ăƚ�>�E>͕�dŚĞ��ĞƚĞĐƚŽƌ�ĨŽƌ��ĚǀĂŶĐĞĚ�EĞƵƚƌŽŶ�
�ĂƉƚƵƌĞ��ǆƉĞƌŝŵĞŶƚƐ�;��E��Ϳ�ƉƌŽǀŝĚĞƐ�ĚŝƌĞĐƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŐĂŵŵĂ�ƌĂǇ�ĐĂƐĐĂĚĞƐ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĞĂĐƟŽŶƐ�ŽŶ�ƐƚĂďůĞ�
Žƌ�ůŽŶŐͲůŝǀĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůĞŝ͘��ƚ�ƚŚĞ��ƌŐŽŶŶĞ�dĂŶĚĞŵ�>ŝŶĞĂƌ��ĐĐĞůĞƌĂƚŽƌ�^ǇƐƚĞŵ�;�d>�^Ϳ�ĨĂĐŝůŝƚǇ�Ăƚ��E>͕�ƐŝŶŐůĞ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐ-
ĨĞƌ�ƌĞĂĐƟŽŶƐ�ŝŶ�ŝŶǀĞƌƐĞͲŬŝŶĞŵĂƟĐƐ�ƉƌŽǀŝĚĞ�ĐŽŵƉůĞŵĞŶƚĂƌǇ�ĚĂƚĂ�ŽŶ�ƐŚŽƌƚͲůŝǀĞĚ�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůĞŝ͘�dŚĞ�,ĞůŝĐĂů�Kƌďŝƚ�^ƉĞĐƚƌŽŵ-
ĞƚĞƌ�;,�>/K^Ϳ�ŝƐ�Ă�ĚĞǀŝĐĞ�ƚŚĂƚ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƐƚƵĚǇ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶƐ�ŝŶ�ŝŶǀĞƌƐĞ�ŬŝŶĞŵĂƟĐƐ�ďǇ�ĚĞƚĞĐƟŶŐ�ƚŚĞ�ĐŚĂƌŐĞĚ�ĞũĞĐƟůĞƐ�
ŝŶƐŝĚĞ�ŽĨ�Ă�ůĂƌŐĞͲďŽƌĞ�ƐŽůĞŶŽŝĚĂů�ŵĂŐŶĞƚ͘�dŚĞ��WK>>K�ĂƌƌĂǇ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�ďƵŝůƚ�Ăƚ�>�E>�ƚŽ�ďĞ�ƉůĂĐĞĚ�ŝŶƐŝĚĞ�ƚŚĞ�ŵĂŐŶĞƟĐ�
ĮĞůĚ�ŽĨ�,�>/K^�ƚŽ�ŵĞĂƐƵƌĞ�ŐĂŵŵĂ�ƌĂǇ�ĐĂƐĐĂĚĞƐ�ĨƌŽŵ�ƚŚĞ�ŶƵĐůĞĂƌ�ƐƚĂƚĞƐ�ƉŽƉƵůĂƚĞĚ�ŝŶ�ŶĞƵƚƌŽŶ�ƚƌĂŶƐĨĞƌ�ƌĞĂĐƟŽŶƐ͘��Ɛ�Ă�ƚĞƐƚ�ĐĂƐĞ�
for this research program, the 96�ƌ;Ŷ͕ɶͿ�ƌĞĂĐƟŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ���E���ĂŶĚ�ƚŚĞ�96�ƌ;Ě͕ƉͿ�ƌĞĂĐƟŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�
,�>/K^н�WK>>K͘�96Zr lies near the light mass peak in the 239WƵ�ĮƐƐŝŽŶ�ƐƉĞĐƚƌƵŵ͕�ƐŽ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ƌĂƚĞƐ�ŽŶ�ƚŚĞ�ŶĞƵƚƌŽŶͲƌŝĐŚ�
�ƌ�ŝƐŽƚŽƉĞƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ĮƐƐŝŽŶ�ĂƉƉůŝĐĂƟŽŶƐ͘�tŚŝůĞ���E���ƉƌŽǀŝĚĞƐ�DƵůƟͲ^ƚĞƉ��ĂƐĐĂĚĞ�ƐƉĞĐƚƌĂ�ĨƌŽŵ�97Zr as well as cross 
ƐĞĐƟŽŶ�ŝŶĨŽƌŵĂƟŽŶ͕�,�>/K^н�WK>>K�ǁŝůů�ƉƌŽǀŝĚĞ�ŵŽƌĞ�ĚĞƚĂŝůĞĚ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ŝŶƚĞƌŵĞĚŝĂƚĞ�ƐƚĂƚĞƐ�ŝŶ�
97�ƌ͘ �/ŶŝƟĂů�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞ�96Zr(d,p) and 96�ƌ;Ŷ͕ɶͿ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁŝůů�ƉƌĞƐĞŶƚĞĚ͘�dŚŝƐ�ǁŽƌŬ�ďĞŶĞĮƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�>�E^���
ĂĐĐĞůĞƌĂƚŽƌ�ĨĂĐŝůŝƚǇ͘�tŽƌŬ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�h^��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ďǇ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�^ĞĐƵƌŝƚǇ͕ �
>>��ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϲE�Ϯϱϯϵϲ͘
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R482 Nuclear level density, gamma-ray strength function of 240Pu and 239Pu(n,g) cross-
 section 

�ĞŝƐĞƌ�&͘ �ϭ͕�>ĂƉůĂĐĞ�d�͘�Ϯ͕ϯ͕�'ƵƩŽƌŵƐĞŶ�D͘�ϭ͕�^ŝĞŵ�^͘�ϭ͕�>ĂƌƐĞŶ���͘�ϭ͕��ůĞŝů��>͘�Ϯ͕��ĞƌŶƐƚĞŝŶ�>�͘�Ϯ͕�'ƂƌŐĞŶ��͘�ϭ͕�
>ĞďŽŝƐ�D͘�ϰ͕�ZŽƐĞ�^͘�ϭ͕�dǀĞƚĞŶ�'D͘�ϭ͕�tŝůƐŽŶ�:͘�ϰ�Ğƚ�Ăů 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�KƐůŽ͕�KƐůŽ͕�EŽƌǁĂǇ͖�Ϯ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �
>ŝǀĞƌŵŽƌĞ͕���͕�h^�͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EƵĐůĞĂƌ��ŶŐŝŶĞĞƌŝŶŐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ͕��ĞƌŬĞůĞǇ͕ �h^�͖�ϰ�/ŶƐƟƚƵƚ�ĚĞ�
WŚǇƐŝƋƵĞ�EƵĐůĠĂŝƌĞ�Ě͛KƌƐĂǇ͕ �KƌƐĂǇ͕ �&ƌĂŶĐĞ

dŚĞ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂŶĚ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŽĨ�ϮϰϬWƵ�ďĞůŽǁ�ƚŚĞ�ƉĂƌƟĐůĞ�ƐĞƉĂƌĂƟŽŶ�ƚŚƌĞƐŚŽůĚ�ŚĂǀĞ�ďĞĞŶ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�;Ě͕ƉͿ�
ƌĞĂĐƟŽŶ�ǁŝƚŚ�ƚŚĞ�KƐůŽ�DĞƚŚŽĚ�΀ϭ͕Ϯ΁͘�dŚĞ�ƌĞƐƵůƟŶŐ�ůĞǀĞů�ĚĞŶƐŝƚǇ�ĂŶĚ�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�ŽĨ�ϮϰϬ�ĂƌĞ�ĞƐƐĞŶƟĂů�ŝŶƉƵƚƐ�ƚŽ�
ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�;Ŷ͕ŐͿ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ŽĨ�Ϯϯϵ�ǁŝƚŚŝŶ�Ă�ƐƚĂƟƐƟĐĂů�ĨƌĂŵĞǁŽƌŬ�΀ϯ΁�ďĞƚǁĞĞŶ�ƐĞǀĞƌĂů�ŬĞs�ĂŶĚ�DĞs͘ ��ůƚŚŽƵŐŚ�ƚŚĞƌĞ�ŝƐ�
ĂĐĐƵƌĂƚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ĨŽƌ�ƚŚĞƌŵĂů�ĂŶĚ�ůŽǁͲĞŶĞƌŐǇ�ŶĞƵƚƌŽŶƐ͕�ƚŚĞƌĞ�ŝƐ�ůŝƩůĞ�ƌĞůŝĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�
ŽŶ�ĨĂƐƚ�ŶĞƵƚƌŽŶƐ͘�tŝƚŚŽƵƚ�ƚŚŝƐ�ĐŽŶƐƚƌĂŝŶ͕�ƉƌĞĚŝĐƟŽŶƐ�ĨƌŽŵ�ŵĂũŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ�ůŝŬĞ��E�&�ͬs//͘ϭ�΀ϰ΁�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�΀ϱ΁�
ƌĞǀĞĂů�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŽĨ�ƵƉ�ƚŽ�ĂďŽƵƚ�ŚĂůĨ�ĂŶ�ŽƌĚĞƌ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ĨŽƌ�ŝŶĐŝĚĞŶƚ�ŶĞƵƚƌŽŶ�ĞŶĞƌŐŝĞƐ�ĂďŽǀĞ�Ϭ͘ϱ�DĞs͘ �dŚƵƐ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞ�
ĂƌƟĐůĞ�ƚŽ��E�&�ͬs//͘ϭ�ƐƚĂƚĞƐ�ƚŚĂƚ�͞΀ƚ΁ŚĞƐĞ�ƌĞĂĐƟŽŶƐ�ĂƌĞ�ƐŽ�ŝŵƉŽƌƚĂŶƚ�ƚŚĂƚ�ƐŚŽƵůĚ�ŶĞǁ�ĂƐƐĞƐƐŵĞŶƚƐ͕�ďĂƐĞĚ�ŽŶ�ŶĞǁ�ŵĞĂƐƵƌĞĚ�
ĚĂƚĂ͕�ůĞĂĚ�ƚŽ�ƐŝŐŶŝĮĐĂŶƚ�ĐŚĂŶŐĞƐ�ŝŶ�ƚŚĞƐĞ�ĞǀĂůƵĂƚĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�ƚŚĞƌĞ�ǁŝůů�ďĞ�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉůŝĐĂƟŽŶƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ĂƉƉůŝĐĂƟŽŶƐ͕�
ĨŽƌ�ĞǆĂŵƉůĞ�ŝŶ�ŽƵƌ�ĐƌŝƟĐĂůŝƚǇ�ĐĂůĐƵůĂƟŽŶƐ͘͟ �΀ϰ΁
/Ŷ�ĂĚĚŝƟŽŶ͕�ƌĞĐĞŶƚ�ƐƚƵĚŝĞƐ�ƚŚĞ�ĂĐƟŶŝĚĞ�ŝƐŽƚŽƉĞƐ�ϮϯϭͲϮϯϯdŚ͕�ϮϯϮͲϮϯϯWĂ͕�ϮϯϳͲϮϯϵh͕�ϮϯϴEƉ�΀ϲͲϴ΁�ŚĂǀĞ�ƐŚŽǁŶ�ƚŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ŽĨ�
ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ŐĂŵŵĂͲƌĂǇ�ƐƚƌĞŶŐƚŚ�ĨƵŶĐƟŽŶ�Ăƚ�ĂďŽƵƚ�ϮͲϯ�DĞs͕�ǁŚŝĐŚ�ŝƐ�ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�Ă�ůŽǁͲĞŶĞƌŐǇ�Dϭ�ƐĐŝƐƐŽƌ�ŵŽĚĞ͘�dŚŝƐ�
ǁŽƌŬ�ŝŶǀĞƐƟŐĂƚĞƐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ĂŶĚ�ƐƚƌĞŶŐƚŚ�ŽĨ�ƚŚĞ�ƐĐŝƐƐŽƌƐ�ƌĞƐŽŶĂŶĐĞ�ŝŶ�ϮϰϬWƵ�ĂŶĚ�ŝƚ Ɛ͛�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�;Ŷ͕ŐͿ�ĐƌŽƐƐͲƐĞĐƟŽŶƐ�ĨŽƌ�
239Pu.

΀ϭ΁��͘��͘�>ĂƌƐĞŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ��͕�ϴϯ͕�Ϭϯϰϯϭϱ�;ϮϬϭϭͿ͖�΀Ϯ΁��͘�^ĐŚŝůůĞƌ�Ğƚ�Ăů͕͘�E/D�WŚǇƐ͘�ZĞƐ͘��͕�ϰϰϳ͕�ϰϵϴʹϱϭϭ�;ϮϬϬϬͿ͖͘�΀ϯ΁��͘�:͘�<ŽŶŝŶŐ�Ğƚ�Ăů͕͘�
WƌŽĐ͘�/Ŷƚ͘��ŽŶĨ͘ �EƵĐů͘��Ăƚ͘�^Θd�ϮϬϬϳ͕�Ϯϭϭ�;ϮϬϬϴͿ͖͘�΀ϰ΁��ŚĂĚǁŝĐŬ�Ğƚ�Ăů͕͘�EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ͕�ϭϭϮ͕�ϮϴϴϳʹϮϵϵϲ�;ϮϬϭϭͿ͖͘�΀ϱ΁�^ŚŝďĂƚĂ�Ğƚ�Ăů͕͘�:ŽƵƌŶĂů�
ŽĨ�EƵĐů͘�^Đŝ͘�ĂŶĚ�dĞĐ͕͘�ϰϴ͕�ϭʹϯϬ�;ϮϬϭϭͿ͖͘�΀ϲ΁�D͘�'ƵƩŽƌŵƐĞŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ��͕�ϴϵ͕�ϬϭϰϯϬϮ�;ϮϬϭϰͿ͖͘�΀ϳ΁�D͘�'ƵƩŽƌŵƐĞŶ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ��͕�ϴϴ͕�
ϬϮϰϯϬϳ�;ϮϬϭϯͿ͖͘�΀ϴ΁�d͘ �'͘�dŽƌŶǇŝ�Ğƚ�Ăů͕͘�WŚǇƐ͘�ZĞǀ͘ ��͕�ϴϵ�ϬϰϰϯϮϯ�;ϮϬϭϰͿ͘

R483 High-resolution study of the 113Cd(n,a)  spectrum by statistical decay model with 
 discrete levels and transitions

�ĞůŐǇĂ�d͘ �ϭ͕�^ǌĞŶƚŵŝŬůſƐŝ�>͘�ϭ͕�DĂƐƐĂƌĐǌǇŬ�Z͘�Ϯ͕ϯ͕�^ĐŚǁĞŶŐŶĞƌ�Z͘�Ϯ͕�:ƵŶŐŚĂŶƐ��Z͘�Ϯ͕�'ƌŽƐƐĞ��͘�Ϯ͕ϰ
ϭ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ŶĞƌŐǇ�^ĞĐƵƌŝƚǇ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĂĨĞƚǇ͕ ��ĞŶƚƌĞ�ĨŽƌ��ŶĞƌŐǇ�ZĞƐĞĂƌĐŚ͕�,ƵŶŐĂƌŝĂŶ��ĐĂĚĞŵǇ�
ŽĨ�^ĐŝĞŶĐĞƐ͕��ƵĚĂƉĞƐƚ͕�,ƵŶŐĂƌǇ͖�Ϯ�,ĞůŵŚŽůƚǌͲ�ĞŶƚƌƵŵ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝĂƟŽŶ�WŚǇƐŝĐƐ͕�
�ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ͖�ϯ�>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�ED͕�h^�͖�ϰ�/ŶƐƟƚƵƚ�Ĩƺƌ�<ĞƌŶͲ�ƵŶĚ�
dĞŝůĐŚĞŶƉŚǇƐŝŬ�;/<dWͿ͕�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ͕��ƌĞƐĚĞŶ͕�'ĞƌŵĂŶǇ

��ŶĞǁ�ƐƚĂƟƐƟĐĂů�ĚĞĐĂǇ�ĐŽĚĞ�ŚĂƐ�ďĞĞŶ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ƐƚƵĚǇ�;Ŷ͕ɶͿ�ƐƉĞĐƚƌĂ�ŝŶ�ĚĞƚĂŝůƐ͘�KƵƌ�ĮƌƐƚ�ĐĂƐĞ�ƐƚƵĚǇ�ŝƐ�ƚŚĞ�113�Ě;Ŷ͕ɶͿ�ƐƉĞĐƚƌƵŵ�
ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ŵĞĂƐƵƌĞĚ�Ăƚ�ƚŚĞ��ƵĚĂƉĞƐƚ�W'���ĨĂĐŝůŝƚǇ͘���ĐŽŵďŝŶĞĚ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�113�Ě;Ŷ͕ɶͿ�ĂŶĚ�114�Ě;ɶ͕ɶ͛Ϳ�ƌĞĂĐƟŽŶƐ�;ůĂƩĞƌ�
ŵĞĂƐƵƌĞĚ�Ăƚ��ƌĞƐĚĞŶͲZŽƐƐĞŶĚŽƌĨͿ�ŚĂƐ�ũƵƐƚ�ďĞĞŶ�ƉƵďůŝƐŚĞĚ�΀ϭ΁͕�ďƵƚ�ǇĞƚ�ǁŝƚŚ�Ă�ůŝŵŝƚĞĚ�ĞŶĞƌŐǇͲƌĞƐŽůƵƟŽŶ͘�
,ĞƌĞ�Ă�ƐƚƵĚǇ�ǁŝƚŚ�ƚĞŶͲƟŵĞƐ�ŝŵƉƌŽǀĞĚ�ĞŶĞƌŐǇͲƌĞƐŽůƵƟŽŶ�ĨŽƌ�ƚŚĞ�ůŽǁͲĞŶĞƌŐǇ�;Ŷ͕ɶͿ�ƐƉĞĐƚƌƵŵ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘�dŚĞ�ŐŽĂů�ŝƐ�ƚŽ�
understand whether this model can be used to improve the low-energy decay scheme and simultaneously maintain a good de-
ƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĚŝƐĐƌĞƚĞ�ĂŶĚ�ĐŽŶƟŶƵƵŵ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐƉĞĐƚƌƵŵ�ŽĨ�ƚŚŝƐ�ŝŵƉŽƌƚĂŶƚ�ŶƵĐůĞƵƐ͘�dŚĞ�ŶĂƚƵƌĂů�E�d�Ě;Ŷ͕ɶͿ�ƐƉĞĐƚƌƵŵ�ŝƐ�ǀĞƌǇ�
similar to the 113�Ě;Ŷ͕ɶͿ�ƐƉĞĐƚƌƵŵ�ĚƵĞ�ƚŽ�ƚŚĞ�ĚŽŵŝŶĂŶƚ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŽĨ�113Cd isotope, which has al-
ƌĞĂĚǇ�ďĞĞŶ�ĐŽŶĮƌŵĞĚ�ďǇ�ĐŽŵƉĂƌŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽŶ�ŶĂƚƵƌĂů�ĂŶĚ�ĞŶƌŝĐŚĞĚ�ƐĂŵƉůĞƐ�ƵŶĚĞƌ�ŝĚĞŶƟĐĂů�ĐŽŶĚŝƟŽŶƐ͘�&Žƌ�ƚŚŝƐ�ƐƚƵĚǇ�
ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ŵĂĚĞ�ǁŝƚŚ�ŶŽ��ŽŵƉƚŽŶ�ƐƵƉƉƌĞƐƐŝŽŶ�ŽŶ�ŶĂƚƵƌĂů��Ě�ŵĞƚĂů�ƐĂŵƉůĞ͘�dŚŝƐ�ǁĂƐ�ŶĞĐĞƐƐĂƌǇ�ďĞĐĂƵƐĞ�ƚŚĞ�
ŵŽĚĞůŝŶŐ�ŽĨ�ƚŚĞ��ŽŵƉƚŽŶ�ƐƵƉƉƌĞƐƐĞĚ�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶ�ǁŝƚŚ�'��Edϰ�ǁĂƐ�ŶŽƚ�ƐĂƟƐĨĂĐƚŽƌǇ�ĐŽŵƉĂƌĞĚ�ŝŶ�ƋƵĂůŝƚǇ�ƚŽ�ƚŚĞ�ŵŽĚĞůŝŶŐ�
ŽĨ�ƚŚĞ�ƵŶƐƵƉƉƌĞƐƐĞĚ�ƐƉĞĐƚƌĂ͘�dŚĞ�ƐŝŵƵůĂƚĞĚ�ƵŶƐƵƉƉƌĞƐƐĞĚ�ƐƉĞĐƚƌĂ�ǁĞƌĞ�ƚŚĞŶ�ƵƐĞĚ�ƚŽ�ƵŶĨŽůĚ�ƚŚĞ�ƵŶƐƵƉƉƌĞƐƐĞĚ�114Cd spectrum. 
/Ŷ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ�ĨƌŽŵ�ƚŚĞ�ƐŝŵƵůĂƟŽŶ�ĐŽĚĞ�ĂŶĚ�ƚŚĞ�ŽďƚĂŝŶĞĚ�ĨƵůů�ĞŶĞƌŐǇ�ƐƉĞĐƚƌƵŵ�ǁĂƐ�ƵƐĞĚ͘�
tŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ƐŝŵƵůĂƚĞĚ�ƐƉĞĐƚƌĂ͕�ƚŚĞ�ƌĂĚŝĂƟǀĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ĚĞĐĂǇͲƐĐŚĞŵĞ�ŽĨ�
114�Ě�ŝƐ�ďĞŝŶŐ�ĞǆƚĞŶĚĞĚ�ĂŶĚ�ŝŵƉƌŽǀĞĚ�ƵƉ�ƚŽ�ϯ͘ϮͲDĞs�ĐƌŝƟĐĂů�ĞŶĞƌŐǇ͕ �ƵƐŝŶŐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆƚƌĞŵĞ�ƐƚĂƟƐƟĐĂůͲĚĞĐĂǇ�ŵŽĚĞů�
ĂŶĚ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ĚŝƐĐƌĞƚĞ�ƉƌŝŵĂƌǇ�ƚƌĂŶƐŝƟŽŶƐ�ĚŝƌĞĐƚůǇ�ĨĞĚ�ƚŚĞ�ůĞǀĞůƐ�ďĞůŽǁ�ƚŚĞ�ĐƌŝƟĐĂů�ĞŶĞƌŐǇ�ĨƌŽŵ�ƚŚĞ�ĐĂƉƚƵƌĞ�ƐƚĂƚĞ͘��Ŷ�Ăƚ-
ƚĞŵƉƚ�ŝƐ�ŵĂĚĞ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞ�ŵŝǆŝŶŐ�ƌĂƟŽ�ŽĨ�ƚŚĞ�ϭн and 0н capture states for the 114Cd compound system.
/Ŷ�ƚŚĞ�ůŽŶŐͲƚĞƌŵ�ƉƌŽƐƉĞĐƟǀĞ�ŵŽƌĞ�ƉƌŽŵƉƚͲŐĂŵŵĂ�ƐƉĞĐƚƌĂ�ŽĨ�ŶƵĐůĞŝ�ĞǆĐŝƚĞĚ�ǁŝƚŚ�;Ŷ͕ɶͿ�ƌĞĂĐƟŽŶƐ�ǁŝůů�ďĞ�ƐƚƵĚŝĞĚ͘
We acknowledge the support of EU FP7 ERINDA project.
΀ϭ΁�Z͘�DĂƐƐĂƌĐǌǇŬ�Ğƚ�Ăů͕͘�WŚǇƐ�ZĞǀ͘ �C 93 (2016) 014301.
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R484 Isospin splitting of the GDR and photoproton reactions on isotopes of molybdenum
�ĞůǇƐŚĞǀ�^^͘�ϭ͕�/ƐŚŬŚĂŶŽǀ��^͘�ϭ͕Ϯ͕�<ƵǌŶĞƚƐŽǀ���͘�Ϯ͕�KƌůŝŶ�sE͘�Ϯ͕�^ƚŽƉĂŶŝ�<�͘�Ϯ� 
ϭ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�>ŽŵŽŶŽƐŽǀ�DŽƐĐŽǁ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ �DŽƐĐŽǁ͕�ZƵƐƐŝĂ͖�Ϯ�^ŬŽďĞůƚƐǇŶ�/ŶƐƟƚƵƚĞ�ŽĨ�
Nuclear Physics, Lomonosov Moscow State University, Moscow, Russia

WŚŽƚŽŶ�ĂĐƟǀĂƟŽŶ�ƚĞĐŚŶŝƋƵĞ�ŝƐ�ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ǇŝĞůĚƐ�ĂŶĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŽĨ�ŵƵůƟŶƵĐůĞŽŶ�ƉŚŽƚŽŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶƐ�ŽŶ�ŝƐŽƚŽƉĞƐ�
of natural molybdenum 92Mo, 94Mo, ϵϱMo, 96Mo, 97Mo, 98Mo, and 100DŽ͘�dŚĞ�ŽďƚĂŝŶĞĚ�ƌĞƐƵůƚƐ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ƉŚŽƚŽŶĞƵƚƌŽŶ�
ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ůŝƚĞƌĂƚƵƌĞ�ĂŶĚ�ǁŝƚŚ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƐŝŵƵůĂƟŽŶ�ƉĂĐŬĂŐĞƐ͘��Ŷ�ŝŵƉƌŽǀĞĚ�ŵĞƚŚŽĚ�ŽĨ�ĞƋƵŝǀĂůĞŶƚ�
ƉŚŽƚŽŶ�ŶŽƌŵĂůŝǌĂƟŽŶ�ǁŚŝĐŚ�ŝƐ�ƵƐĞĚ�ƚŽ�ĐŽŵƉĂƌĞ�ĚĂƚĂ�ĨƌŽŵ�ĞǆƉĞƌŝŵĞŶƚƐ�ƵƐŝŶŐ�ďƌĞŵƐƐƚƌĂŚůƵŶŐ�ĂŶĚ�ƋƵĂƐŝŵŽŶŽĐŚƌŽŵĂƟĐ�ŐĂŵ-
ŵĂͲƌĂǇ�ďĞĂŵƐ�ŝŶ�Ă�ƵŶŝĮĞĚ�ǁĂǇ�ŝƐ�ĚĞƐĐƌŝďĞĚ͘�dŚĞ�ƉŚŽƚŽƉƌŽƚŽŶ�ƌĞĂĐƟŽŶ�ǇŝĞůĚƐ�ƌĞǀĞĂů�Ă�ƐƚƌŽŶŐ�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�ƚŚĞ�ŝƐŽƐƉŝŶ�ƐƉůŝƫŶŐ�
ĞīĞĐƚ�ŽĨ�ƚŚĞ�ŐŝĂŶƚ�ĚŝƉŽůĞ�ƌĞƐŽŶĂŶĐĞ͘�^ŝŶĐĞ�ŝƚ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŶŽƚ�ƉŽƐƐŝďůĞ�ƚŽ�ƚĂŬĞ�ŝƐŽƐƉŝŶ�ĞīĞĐƚƐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ǁŝƚŚ�ƚŚĞ�ǁŝĚĞůǇ�ƵƐĞĚ�
ƐŝŵƵůĂƟŽŶ�ƉĂĐŬĂŐĞƐ�Ă�ƐŝŵƉůĞ�ŵĞƚŚŽĚ�ŽĨ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞƐĞ�ĞīĞĐƚƐ�ŝŶƚŽ�Ă�d�>z^�ĐĂůĐƵůĂƟŽŶ�ŝƐ�ĚĞƐĐƌŝďĞĚ͘��ĂůĐƵůĂƚĞĚ�ƉŚŽƚŽƉƌŽƚŽŶ�
ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ĐŽƌƌĞĐƚĞĚ�ŝŶ�ƚŚŝƐ�ǁĂǇ�ĂƌĞ�ŝŶ�Ă�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ͘

I485 Good practices in provision of nuclear safeguards and security training course at 
 integrated support center for nuclear nonproliferation and nuclear security 

Naoi Y., Noro N., Koizumi M., Kobayashi N. 
Japan Atomic Energy Agency

DŽƌĞ�ƚŚĂŶ�ĮǀĞ�ǇĞĂƌƐ�ŚĂǀĞ�ƉĂƐƐĞĚ�ƐŝŶĐĞ�ƚŚĞ�/ŶƚĞŐƌĂƚĞĚ�^ƵƉƉŽƌƚ��ĞŶƚĞƌ�ĨŽƌ�EƵĐůĞĂƌ�EŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�EƵĐůĞĂƌ�^ĞĐƵƌŝƚǇ�;/^�EͿ�
ǁĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ƵŶĚĞƌ�ƚŚĞ�:ĂƉĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�;:���Ϳ�ŝŶ��ĞĐĞŵďĞƌ�ϮϬϭϬ�ĂŶĚ�ƐƚĂƌƚĞĚ�ŝƚƐ�ĂĐƟǀŝƟĞƐ͕�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞ�
commitment of Japan at the Nuclear Security Summit in Washington D.C.. ISCN has been vigorously involved in the capacity 
ďƵŝůĚŝŶŐ�ĂƐƐŝƐƚĂŶĐĞ�ŽŶ�ŶƵĐůĞĂƌ�ŶŽŶƉƌŽůŝĨĞƌĂƟŽŶ�;ƐĂĨĞŐƵĂƌĚƐͿ�ĂŶĚ�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ͕ �ŵĂŝŶůǇ�ŝŶ�ƚŚĞ��ƐŝĂŶ�ƌĞŐŝŽŶ͘�/ƚ�ŚĂƐ�ƉƌŽǀŝĚĞĚ�ϵϴ�
ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞƐ�ǁŝƚŚ�Ϯ͕ϳϮϬ�ƉĂƌƟĐŝƉĂŶƚƐ�ŝŶ�ƚŽƚĂů�ƵƉ�ƚŽ�:ĂŶƵĂƌǇ�ϮϬϭϲ͘�/^�E�ŚĂƐ�ďĞĞŶ�ƉůĂǇŝŶŐ�Ă�ŵĂũŽƌ�ƌŽůĞ�ŝŶ�ƐƚƌĞŶŐƚŚĞŶŝŶŐ�ŶƵĐůĞĂƌ�
ŶŽŶƉƌŽůŝĨĞƌĂƟŽŶ�ĂŶĚ�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�ŝŶ�ƚŚŝƐ�ƌĞŐŝŽŶ͕�ĂŶĚ�ƚŚŝƐ�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŐƌĞĂƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�EƵĐůĞĂƌ�^ĞĐƵ-
ƌŝƚǇ�^Ƶŵŵŝƚ�ƉƌŽĐĞƐƐ͘�WĂƌƟĐƵůĂƌůǇ͕ �/^�E Ɛ͛�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞƐ͕�ƉƌŝŵĂƌŝůǇ�ƚǁŽͲǁĞĞŬ�ĐŽƵƌƐĞ�ŽŶ�ƉŚǇƐŝĐĂů�ƉƌŽƚĞĐƟŽŶ�ŽĨ�
ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂů�ĂŶĚ�ŶƵĐůĞĂƌ�ĨĂĐŝůŝƟĞƐ͕�ŚĂǀĞ�ďĞĞŶ�ďƵŝůĚŝŶŐ�ƵƉ�ŝƚƐ�ŽǁŶ�ŝŶƐƚƌƵĐƚŽƌƐ�ŝŶ�ĐŽŽƉĞƌĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
�ŶĞƌŐǇͬEĂƟŽŶĂů�EƵĐůĞĂƌ�^ĞĐƵƌŝƚǇ��ĚŵŝŶŝƐƚƌĂƟŽŶ�ĂŶĚ�^ĂŶĚŝĂ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌŝĞƐ͘�/ƚ�ŚĂƐ�ĂůƐŽ�ďĞĞŶ�ƉƌŽǀŝĚŝŶŐ�ƚŚĞ�ĐŽƵƌƐĞƐ�ǁŝƚŚ�
ĞŵƉŚĂƐŝƐ�ŽŶ�ƵŶŝǀĞƌƐĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�/����/E&�/Z�ͬϮϮϱͬZĞǀ͘ ϱ�ĂŶĚ�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�ĐƵůƚƵƌĞ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�/^�E�ŚĂƐ�ƉƌŽǀŝĚĞĚ�ƚŚĞ�
ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞƐ�ĨŽƌ�ƚŚĞ�ĞǆƉĞƌƚƐ�ŝŶ�:ĂƉĂŶ�ŵĂŬŝŶŐ�ƚŚĞ�ďĞƐƚ�ƵƐĞ�ŽĨ�ŽƵƌ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�ŽĨ�ŽƌŐĂŶŝǌŝŶŐ�ŝŶƚĞƌŶĂƟŽŶĂů�ƚƌĂŝŶ-
ŝŶŐ�ĐŽƵƌƐĞƐ͘�dŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ƚŚĞ�:ĂƉĂŶĞƐĞ�ĞǆƉĞƌƚƐ�ƉĂƌƟĐŝƉĂƟŶŐ�ŝŶ�/^�E�ĐŽƵƌƐĞƐ�ƌĞĂĐŚĞĚ�ƚŽ�ŵŽƌĞ�ƚŚĂŶ�ϭϬϬϬ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�
that ISCN conducted a special lecture on nuclear security culture at the thirteen nuclear power plant (NPP) sites in Japan, and 
ƚǁŽ�ƚŚŽƵƐĂŶĚƐ�ǁŽƌŬĞƌ�Ăƚ�EWW�ũŽŝŶĞĚ�ƚŚĞ�ůĞĐƚƵƌĞ͘�dŚŝƐ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�/^�E�ŚĂƐ�ďĞĞŶ�ƌĞĐŽŐŶŝǌĞĚ�ĂƐ�ĂŶ�ĞǆƉĞƌƚ�ŽƌŐĂŶŝǌĂƟŽŶ�ŽĨ�
ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�ƚƌĂŝŶŝŶŐ�ƐƵƉƉŽƌƚ�ŝŶ�:ĂƉĂŶ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĂƚ�/^�E�ƐƚĂƌƚĞĚ�ƚŚĞ�ũŽŝŶƚ�ƐǇŶĐŚƌŽŶŝǌĞĚ�ƚƌĂŝŶŝŶŐ�ǁŝƚŚ���ͬ:Z��ŽŶ�ŶƵĐůĞĂƌ�
ƐĂĨĞŐƵĂƌĚƐ͘�/^�E�ŽīĞƌĞĚ�ƚǁŽ�ǁĞĞŬ�^^���ƚƌĂŝŶŝŶŐ�Ăƚ�dŽŬĂŝͲŵƵƌĂ͕�ĂŌĞƌ�ƚŚĂƚ���ͬ:Z��ŽīĞƌĞĚ�E���ƚƌĂŝŶŝŶŐ�ĨŽƌ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ƉĂƌƟĐŝ-
ƉĂŶƚƐ�ƚŽ�/^�E�ƚƌĂŝŶŝŶŐ�ƵƐŝŶŐ�ĂĐƚƵĂů�ŶƵĐůĞĂƌ�ŵĂƚĞƌŝĂůƐ�Ăƚ�/^WZ��ƐŝƚĞ͘�dŚŝƐ�ƉĂƉĞƌ�ǁŝůů�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŐŽŽĚ�ƉƌĂĐƟĐĞƐ�Ăƚ�/^�E�ƚŚƌŽƵŐŚ�
ĮǀĞ�ǇĞĂƌƐ�ĂĐƟǀŝƟĞƐ�ŵĂŝŶůǇ�ƚŚĞ�ƉƌŽŐƌĞƐƐ�ŝŶ�ŽƵƌ�ŶƵĐůĞĂƌ�ƐĂĨĞŐƵĂƌĚƐ�ĂŶĚ�ŶƵĐůĞĂƌ�ƐĞĐƵƌŝƚǇ�ƚƌĂŝŶŝŶŐ͘
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Abstracts

R486 The GENTLE project: graduate and executive nuclear training and lifelong education 
,ĞǇƐĞ�:͘�ϭ͕�&ĂǌŝŽ��͘�Ϯ͕�<ůŽŽƐƚĞƌŵĂŶ�: Ͳ͘>͘�ϯ͕�<ŽŶŝŶŐƐ�Z͘�Ϯ͕�DĂŶĂƌĂ��͘�Ϯ͕�ZŝĐŽƫ�D͘�ϰ͕�^ĂŶĐŚĞǌͲ�ƐƉŝŶŽǌĂ�s,͘�ϰ͕�
dŬĂĐǌǇŬ��͘�ϱ 
ϭ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�ZĞĨĞƌĞŶĐĞ�DĂƚĞƌŝĂůƐ�ĂŶĚ�DĞĂƐƵƌĞŵĞŶƚƐ͕�'ĞĞů͕��ĞůŐŝƵŵ͖�Ϯ�:ŽŝŶƚ�ZĞƐĞĂƌĐŚ�
�ĞŶƚƌĞ͕�/ŶƐƟƚƵƚĞ�ĨŽƌ�dƌĂŶƐƵƌĂŶŝƵŵ��ůĞŵĞŶƚƐ͕�<ĂƌůƌƵŚĞ͕�'ĞƌŵĂŶǇ͖�ϯ��ĞůŌ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ ��ĞůŌ͕�ƚŚĞ�
EĞƚŚĞƌůĂŶĚƐ͖�ϰ�WŽůŝƚĞĐŶŝĐŽ�Ěŝ�DŝůĂŶŽ͕�DŝůĂŶŽ͕�/ƚĂůǇ͖�ϱ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĂƌƚƵ͕�dĂƌƚƵ͕��ƐƚŽŶŝĂ

dŚĞ�ĐŽŶƟŶƵĞĚ�ŝŶƚĞƌĞƐƚ�ŝŶ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ŝŶ�ƐĞǀĞƌĂů��h�DĞŵďĞƌ�^ƚĂƚĞƐ�ĂŶĚ�ƚŚĞ�ŝŶĐƌĞĂƐŝŶŐ�ŝŶƚĞƌĞƐƚ�ŝŶ�ĞŵĞƌŐŝŶŐ�ĂŶĚ�ĚĞǀĞůŽƉŝŶŐ�
ĞĐŽŶŽŵŝĞƐ�ĐƌĞĂƚĞ�Ă�ŐƌŽǁŝŶŐ�ĚĞŵĂŶĚ�ĨŽƌ�ŚŝŐŚůǇ�ĞĚƵĐĂƚĞĚ�ŶƵĐůĞĂƌ�ĞŶŐŝŶĞĞƌƐ�ĂŶĚ�ƐĐŝĞŶƟƐƚƐ�ŝŶ�ŝŶĚƵƐƚƌǇ͕ �ƌĞƐĞĂƌĐŚ͕�ƚĞĐŚŶŝĐĂů�ƐĂĨĞƚǇ�
ĂŶĚ�ŐŽǀĞƌŶŵĞŶƚĂů�ŽƌŐĂŶŝƐĂƟŽŶƐ͘���ŚŝŐŚůǇ�ƐŬŝůůĞĚ�ĂŶĚ�ǁĞůů�ŝŶĨŽƌŵĞĚ�ǁŽƌŬĨŽƌĐĞ�ŝƐ�ĞƐƐĞŶƟĂů�ƚŽ�ƐĂĨĞůǇ�ŵĂŝŶƚĂŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�Đŝǀŝů�
ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌ�ŇĞĞƚ͕�ĚĞĐŽŵŵŝƐƐŝŽŶ�ŽďƐŽůĞƚĞ�ƉůĂŶƚƐ͕�ďĞ�ŝŶǀŽůǀĞĚ�ŝŶ�ŶĞǁ�ďƵŝůĚ�ǁŚĞƌĞ�ƉŽůŝĐǇ�ĚŝĐƚĂƚĞƐ͕�ĂŶĚ�ĚĞĂů�ǁŝƚŚ�ůĞŐĂĐǇ�ĂŶĚ�
ĨƵƚƵƌĞ�ƐƉĞŶƚ�ĨƵĞů͘�/Ŷ�ǀŝĞǁ�ŽĨ�ƚŚŝƐ͕�ĞĚƵĐĂƟŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�;�ΘdͿ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�EƵĐůĞĂƌ�̂ ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ�ŝƐ�Ă�ŬĞǇ�ĐŽŵƉŽŶĞŶƚ�
of the nuclear infrastructure worldwide.
�ĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ƐƉĞĐŝĮĐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŶĞĞĚĞĚ�ĨŽƌ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�ǁŽƌŬŝŶŐ�ǁŝƚŚ�ƌĂĚŝŽĂĐƟǀĞ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ƉƌĂĐƟĐĂů�ƋƵĂŶƟƟĞƐ͕�
ŽǀĞƌ�ƚŚĞ�ƉĂƐƚ�ĚĞĐĂĚĞƐ�ŶƵĐůĞĂƌ�ĞĚƵĐĂƟŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ŚĂǀĞ�ďĞĞŶ�ƚŚĞ�ĐŽŵďŝŶĞĚ�ĞīŽƌƚ�ŽĨ�ƵŶŝǀĞƌƐŝƟĞƐ�ĂŶĚ�;ŝŶƚĞƌͿŶĂƟŽŶĂů�ůĂďŽƌĂ-
tories in many countries.
/Ŷ�ƚŚĞ�ůŝŐŚƚ�ŽĨ�ƚŚŝƐ�ƚŚĞ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�'�Ed>��ĐŽŶƐŽƌƟƵŵ͕�Ă�ũŽŝŶƚ�ĞīŽƌƚ�ďǇ�ůĞĂĚŝŶŐ�ĂĐĂĚĞŵŝĐ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŝŶƐƟƚƵƟŽŶƐ�ŝŶ��Ƶ-
ƌŽƉĞ͕�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�Ă�ƐƵƐƚĂŝŶĂďůĞ�ůŝĨĞůŽŶŐ���Θd�ƉƌŽŐƌĂŵŵĞ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ƚĞĐŚŶŽůŽŐǇ�ƚŚĂƚ�ŵĞĞƚƐ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚŚĞ�
�ƵƌŽƉĞĂŶ�ƐƚĂŬĞŚŽůĚĞƌƐ�ĨƌŽŵ�ŝŶĚƵƐƚƌǇ͕ �ƌĞƐĞĂƌĐŚ�ĂŶĚ�ƚĞĐŚŶŝĐĂů�ƐĂĨĞƚǇ�ŽƌŐĂŶŝƐĂƟŽŶƐ͘
^ƉĞĐŝĮĐĂůůǇ͕ �ƚŚĞ�'�Ed>��ƉƌŽũĞĐƚ�ĂŝŵƐ�Ăƚ�ƚŚĞ�ƐƵĐĐĞƐƐĨƵů�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ũŽŝŶƚ��Θd�ƚŽŽůƐ͗
Ͳ�^ƚƵĚĞŶƚ�ƌĞƐĞĂƌĐŚ�ĞǆƉĞƌŝĞŶĐĞ�;^Z�Ϳ�ƚŽ�ĨĂĐŝůŝƚĂƚĞ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�ƉĂƌƟĐŝƉĂƟŶŐ�ƵŶŝǀĞƌƐŝƟĞƐ�ƚŽ�ŐĞƚ�ŚĂŶĚƐͲŽŶ�ĞǆƉĞƌŝĞŶĐĞ�ŝŶ��Ƶ-
ƌŽƉĞ Ɛ͛�ƵŶŝƋƵĞ�ĂŶĚ�ƐƉĞĐŝĂůŝƐĞĚ�ůĂďŽƌĂƚŽƌŝĞƐ�ĂŶĚ�ƉĂƌƟĐŝƉĂƚĞ�ŝŶ�ĐƵƫŶŐͲĞĚŐĞ�ƌĞƐĞĂƌĐŚ͘
Ͳ�/ŶƚĞƌƐĞŵĞƐƚĞƌ�ĐŽƵƌƐĞƐ�;/^�Ϳ�ĨŽƌ�ŐƌĂĚƵĂƚĞ�ĂŶĚ�ƉŽƐƚ�ŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚƐ�ŽŶ�ƐƉĞĐŝĮĐ�ŝŶĚƵƐƚƌǇ�ƌĞůĂƚĞĚ�ƚŽƉŝĐƐ͘
Ͳ���DĂƐƐŝǀĞ�KƉĞŶ�KŶůŝŶĞ��ŽƵƌƐĞ�;DKK�Ϳ�ŽŶ�EƵĐůĞĂƌ��ŶĞƌŐǇ�ƚŽ�ƚƌĂŝŶ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ŝŶ�Ăůů�ƚŚĞŽƌĞƟĐĂů�ĂŶĚ�ƉƌĂĐƟĐĂů�
aspects involved in nuclear engineering.
dŚĞ�ƵŶŝƋƵĞŶĞƐƐ�ŽĨ�ƚŚĞ�'�Ed>��ƉƌŽũĞĐƚ�ůŝĞƐ�ŝŶ�ƚŚĞ�ĨĂĐƚƐ�ƚŚĂƚ�ŝƚ�ŽīĞƌƐ�ŚŝŐŚ�ůĞǀĞů�ĞĚƵĐĂƟŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ƚŚƌŽƵŐŚ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�
ƚŽƉ�ĐůĂƐƐ�ƚĞĂĐŚĞƌƐ�ǁŝƚŚ��ƵƌŽƉĞ Ɛ͛�ƵŶŝƋƵĞ�ŶƵĐůĞĂƌ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕�ƚŚƵƐ�ƉƌŽǀŝĚŝŶŐ�ĂŶ�ĞǆĐĞƉƟŽŶĂůůǇ�ǁĞůů�ŝŶĨŽƌŵĞĚ�ŚŽůŝƐƟĐ�ĂƉƉƌŽĂĐŚ͕�
ƚŚĂƚ�ǁŝůů�ŚĞůƉ��ƵƌŽƉĞ�ƚŽ�ŵĂŝŶƚĂŝŶ�ŝƚƐ�ůĞĂĚŝŶŐ�ƉŽƐŝƟŽŶ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĮĞůĚ͕�ĂŶĚ�ĂƩƌĂĐƚ�ŚŝŐŚ�ƋƵĂůŝƚǇ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ǇŽƵŶŐ�
professionals from all over the world.

R487 Knowledge management: role of the radiation safety information computational 
 center (RSICC) 

sĂůĞŶƟŶĞ�d�͘ 
ZĂĚŝĂƟŽŶ�^ĂĨĞƚǇ�/ŶĨŽƌŵĂƟŽŶ��ŽŵƉƵƚĂƟŽŶĂů��ĞŶƚĞƌ͕ �KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �KĂŬ�ZŝĚŐĞ͕�h^�

dŚĞ�ZĂĚŝĂƟŽŶ�^ĂĨĞƚǇ� /ŶĨŽƌŵĂƟŽŶ��ŽŵƉƵƚĂƟŽŶĂů��ĞŶƚĞƌ� ;Z^/��Ϳ�Ăƚ�KĂŬ�ZŝĚŐĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ� ;KZE>Ϳ� ŝƐ�ĂŶ� ŝŶĨŽƌŵĂƟŽŶ�
ĂŶĂůǇƐŝƐ�ĐĞŶƚĞƌ�ƚŚĂƚ�ĐŽůůĞĐƚƐ͕�ĂƌĐŚŝǀĞƐ͕�ĞǀĂůƵĂƚĞƐ͕�ƐǇŶƚŚĞƐŝǌĞƐ�ĂŶĚ�ĚŝƐƚƌŝďƵƚĞƐ�ŝŶĨŽƌŵĂƟŽŶ͕�ĚĂƚĂ�ĂŶĚ�ĐŽĚĞƐ�ƚŚĂƚ�ĂƌĞ�ƵƐĞĚ�ŝŶ�ǀĂƌŝ-
ŽƵƐ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ĂƉƉůŝĐĂƟŽŶƐ͘�Z^/���ƌĞƚĂŝŶƐ�ŵŽƌĞ�ƚŚĂŶ�Ϯ͕ϬϬϬ�ƐŽŌǁĂƌĞ�ƉĂĐŬĂŐĞƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ĐŽĚĞ�ĚĞ-
ǀĞůŽƉĞƌƐ�ĨƌŽŵ�ǀĂƌŝŽƵƐ�ĨĞĚĞƌĂů�ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů�ĂŐĞŶĐŝĞƐ͘�Z^/�� Ɛ͛�ĐƵƐƚŽŵĞƌƐ�;ƐĐŝĞŶƟƐƚƐ͕�ĞŶŐŝŶĞĞƌƐ͕�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ�ĂƌŽƵŶĚ�
ƚŚĞ�ǁŽƌůĚͿ�ŽďƚĂŝŶ�ĂĐĐĞƐƐ� ƚŽ�ƐƵĐŚ�ĐŽŵƉƵƟŶŐ�ĐŽĚĞƐ� ;ƐŽƵƌĐĞ�ĂŶĚͬŽƌ�ĞǆĞĐƵƚĂďůĞ�ǀĞƌƐŝŽŶƐͿ�ĂŶĚ�ƉƌŽĐĞƐƐĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ� ƚŽ�
ƉƌŽŵŽƚĞ�ŽŶͲŐŽŝŶŐ�ƌĞƐĞĂƌĐŚ͕�ƚŽ�ŚĞůƉ�ĞŶƐƵƌĞ�ŶƵĐůĞĂƌ�ĂŶĚ�ƌĂĚŝŽůŽŐŝĐĂů�ƐĂĨĞƚǇ͕ �ĂŶĚ�ƚŽ�ĂĚǀĂŶĐĞ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ͘�dŚĞ�ƌŽůĞ�ŽĨ�ƐƵĐŚ�
ŝŶĨŽƌŵĂƟŽŶ�ĂŶĂůǇƐŝƐ�ĐĞŶƚĞƌƐ�ŝƐ�ĐƌŝƟĐĂů�ĨŽƌ�ƐƵƉƉŽƌƟŶŐ�ĂŶĚ�ƐƵƐƚĂŝŶŝŶŐ�ŶƵĐůĞĂƌ�ĞĚƵĐĂƟŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ƉƌŽŐƌĂŵƐ�ďŽƚŚ�ĚŽŵĞƐƟĐĂůůǇ�
ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂůůǇ͕ �ĂƐ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�Z^/�� Ɛ͛�ĐƵƐƚŽŵĞƌƐ�ĂƌĞ�ƐƚƵĚĞŶƚƐ�ĂƩĞŶĚŝŶŐ�h͘^͘�ƵŶŝǀĞƌƐŝƟĞƐ͘��ĚĚŝƟŽŶĂůůǇ͕ �Z^/���ŽƉĞƌĂƚĞƐ�
Ă�ƐĞĐƵƌĞ��>Kh��ĐŽŵƉƵƟŶŐ�ƐǇƐƚĞŵ�ƚŽ�ƉƌŽǀŝĚĞ�ĂĐĐĞƐƐ�ƚŽ�ƐĞŶƐŝƟǀĞ�ĞǆƉŽƌƚͲĐŽŶƚƌŽůůĞĚ�ŵŽĚĞůŝŶŐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶ�;DΘ^Ϳ�ƚŽŽůƐ�ƚŚĂƚ�
ƐƵƉƉŽƌƚ�ďŽƚŚ�ĚŽŵĞƐƟĐ�ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů�ĂĐƟǀŝƟĞƐ͘�dŚŝƐ�ƉƌĞƐĞŶƚĂƟŽŶ�ǁŝůů�ƉƌŽǀŝĚĞ�Ă�ŐĞŶĞƌĂů�ƌĞǀŝĞǁ�ŽĨ�Z^/�� Ɛ͛�ĂĐƟǀŝƟĞƐ͕�ƐĞƌǀŝĐĞƐ͕�
ĂŶĚ�ƐǇƐƚĞŵƐ�ƚŚĂƚ�ƐƵƉƉŽƌƚ�ŬŶŽǁůĞĚŐĞ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ĞĚƵĐĂƟŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĮĞůĚ͘�
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Van den Eynde G. 1, Coeck M. 2 
ϭ�EƵĐůĞĂƌ�^ǇƐƚĞŵƐ�WŚǇƐŝĐƐ�'ƌŽƵƉ͕�Ϯ��ĐĂĚĞŵǇ�ĨŽƌ�EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �^�<ͻ��E͕�DŽů͕��ĞůŐŝƵŵ

WƌĞƐĞƌǀŝŶŐ�ĂŶĚ�ĞǆƚĞŶĚŝŶŐ�ŶƵĐůĞĂƌ�ŬŶŽǁůĞĚŐĞ�ŽŶ�ƉĞĂĐĞĨƵů�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ� ŝŽŶŝƐŝŶŐ� ƌĂĚŝĂƟŽŶ� ŝƐ�Ă�ŬĞǇ� ĨƵŶĐƟŽŶ�ŽĨ� ƚŚĞ��ĞůŐŝĂŶ�
EƵĐůĞĂƌ�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ͘�/ƚ�ŝƐ�ƚŚĞ�ƐƉĞĐŝĮĐ�ƚĂƐŬ�ŽĨ�ƚŚĞ�^�<ͻ��E��ĐĂĚĞŵǇ�ƚŽ�ĨŽƐƚĞƌ�ƚŚĞ�ƚƌĂŶƐĨĞƌ�ŽĨ�ŶƵĐůĞĂƌ�ŬŶŽǁůĞĚŐĞ͕�ƐŬŝůůƐ�ĂŶĚ�
ĂƫƚƵĚĞƐ�ƚŽǁĂƌĚƐ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ǁŚŽ�ĂƌĞ�ĂĐƟǀĞ�ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĮĞůĚ͘�dŽ�ƚŚŝƐ�ĞŶĚ͕�ƚŚĞ�^�<ͻ��E��ĐĂĚĞŵǇ�ǁŽƌŬƐ�ŽŶ�
ϰ�ƚƌĂĐŬƐ͗�;ŝͿ�ƉƌŽǀŝĚŝŶŐ�ŐƵŝĚĂŶĐĞ�ƚŽ�ƐƚƵĚĞŶƚƐ͕�;ŝŝͿ�ĚĞůŝǀĞƌŝŶŐ�ĐŽƵƌƐĞƐ͕�;ŝŝŝͿ�ƉƌŽǀŝĚŝŶŐ�ƉŽůŝĐǇ�ƐƵƉƉŽƌƚ�ŝŶ�ĞĚƵĐĂƟŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ŵĂƚ-
ƚĞƌƐ�ĂŶĚ�;ŝǀͿ�ĐĂƌŝŶŐ�ĨŽƌ�ĐƌŝƟĐĂůͲŝŶƚĞůůĞĐƚƵĂů�ĐĂƉĂĐŝƟĞƐ�ĨŽƌ�ƐŽĐŝĞƚǇ͘��ůů�ŶƵĐůĞĂƌ�ƚŚĞŵĞƐ�ƚŚĂƚ�ĂƌĞ�ƐƵďũĞĐƚ�ŽĨ�ƚŚĞ�ZΘ��ƉĞƌĨŽƌŵĞĚ�Ăƚ�
^�<ͻ��E�ĂƌĞ�ĂůƐŽ�ƚƌĞĂƚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ��ĐĂĚĞŵǇ͘
/Ŷ�ƚŚĞ�ĚŽŵĂŝŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ŵŽĚĞůůŝŶŐ�ŽĨ�ŶƵĐůĞĂƌ�ƐǇƐƚĞŵƐ͕�ƚŚĞ�^�<ͻ��E��ĐĂĚĞŵǇ�ĂŶĚ�ƚŚĞ��ǆƉĞƌƚ�'ƌŽƵƉ�ŽŶ�EƵĐůĞĂƌ�^ǇƐ-
ƚĞŵƐ�WŚǇƐŝĐƐ�ŚĂǀĞ�ũŽŝŶĞĚ�ĨŽƌĐĞƐ�ĂŶĚ�ŚĂǀĞ�ĚĞǀĞůŽƉĞĚ�ƐĞǀĞƌĂů�ƚƌĂŝŶŝŶŐ�ŝŶŝƟĂƟǀĞƐ͘�hŶŝǀĞƌƐŝƚǇ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ�ďĂĐŚĞůŽƌ�ƚŽ�WŚ��ůĞǀĞů�
ĐĂŶ�ƉĞƌĨŽƌŵ�ƚŚĞŝƌ�ƚŚĞƐŝƐ�ǁŽƌŬ�Žƌ�ĂŶ�ŝŶƚĞƌŶƐŚŝƉ�Ăƚ�^�<ͻ��E͕�ƐƵƉĞƌǀŝƐĞĚ�ĂŶĚ�ŐƵŝĚĞĚ�ďǇ�ŽƵƌ�ĞǆƉĞƌƚƐ͘�
KŌĞŶ�ŝŶ�ĐůŽƐĞ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�ƚŚĞ���Ͳ:Z�Ͳ/ZDD�ŝŶ�'ĞĞů�;�ĞůŐŝƵŵͿ͕�ƚŚĞ�^�<ͻ��E�ĂĐĂĚĞŵǇ�ƉƌŽǀŝĚĞƐ�ĂĐĂĚĞŵŝĐ�ĐŽƵƌƐĞƐ�ŽŶ�
ƚŚĞ�ŚĂŶĚůŝŶŐ�ĂŶĚ�ƵƐĞ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ŶƵĐůĞĂƌ�ĞŶĞƌŐǇ�ĂƉƉůŝĐĂƟŽŶƐ͘��Ǉ�ŵĞĂŶƐ�ŽĨ�ƚŚĞƐĞ�ĐŽƵƌƐĞƐ͕�ǁĞ�ĂĐƟǀĞůǇ�ƚƌǇ�ƚŽ�ďƌŝĚŐĞ�ƚŚĞ�
ǁŽƌůĚƐ�ŽĨ�͞ŶƵĐůĞĂƌ�ĚĂƚĂ�ŐĞŶĞƌĂƚŽƌƐ͟�ĂŶĚ�͞ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵƐĞƌƐ͕͟ �ĞŶĨŽƌĐŝŶŐ�ĞĂĐŚ�ŽƚŚĞƌ Ɛ͛�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ǁŝƐŚĞƐ�ĂŶĚ�ůŝŵŝƚƐ�ŝŶ�ďŽƚŚ�
ĚŽŵĂŝŶƐ͘�>ĂƚĞůǇ͕ �ƚŚĞ�ƉƌŽƉĂŐĂƟŽŶ�ŽĨ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ƵƐŝŶŐ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ŝƐ�ƉŽŝŶƚ�ŽĨ�ƐƚƌŽŶŐ�ĐŽŵŵŽŶ�ŝŶƚĞƌĞƐƚ͘�

S489 Decay Data Evaluation Project (DDEP): dissemination and visualisation of reference 
decay data 
�ƵůŝĞƵ��͕͘�<ĞůůĞƩ�D�͕͘�DŽƵŐĞŽƚ�y͘ 
���͕�>/^d͕ �>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů�;>E�Ͳ>E,�Ϳ͕��'ŝĨͲƐƵƌͲzǀĞƩĞ��ĞĚĞǆ͕�&ƌĂŶĐĞ

�Ɛ�Ă�ƉƌŝŵĂƌǇ�ůĂďŽƌĂƚŽƌǇ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ŝŽŶŝƐŝŶŐ�ƌĂĚŝĂƟŽŶ�ŵĞƚƌŽůŽŐǇ͕ �ƚŚĞ�>ĂďŽƌĂƚŽŝƌĞ�EĂƟŽŶĂů�,ĞŶƌŝ��ĞĐƋƵĞƌĞů�;>E�Ͳ>E,�Ϳ͕�����
^ĂĐůĂǇ͕ �ŝƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ĞǀĂůƵĂƟŽŶ�ĂŶĚ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ�ĚĂƚĂ͘
�ĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ŽďƚĂŝŶĞĚ�ďǇ�ǀĂƌŝŽƵƐ�ůĂďŽƌĂƚŽƌŝĞƐ͕�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ďǇ�ĂŶ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽŵŵŝƐƐŝŽŶ�ŽĨ�ĞǆƉĞƌƚƐ�;�ĞĐĂǇ��ĂƚĂ�
�ǀĂůƵĂƟŽŶ�WƌŽũĞĐƚͿ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞƐƚĂďůŝƐŚ�Ă�ƐĞƚ�ŽĨ�ƌĞĐŽŵŵĞŶĚĞĚ�ĚĞĐĂǇ�ƐĐŚĞŵĞ�ĚĂƚĂ͘�dŚĞƐĞ�ĚĂƚĂ�ĂƌĞ�ƐƵďƐĞƋƵĞŶƚůǇ�ĚŝƐƚƌŝďƵƚĞĚ�ƚŽ�
ƵƐĞƌƐ�ǀŝĂ�ǀĂƌŝŽƵƐ�ƚŽŽůƐ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƚŚĞ�>E�Ͳ>E,�͕�ǁŚŝĐŚ�ĂƌĞ�ǁĞůů�ƐƵŝƚĞĚ�ƚŽ�ĞĂĐŚ�ĂƉƉůŝĐĂƟŽŶ�ĚŽŵĂŝŶ͘
EĞǁ�ŶƵĐůŝĚĞ�ĞǀĂůƵĂƟŽŶƐ�ĂƌĞ�ƌĞŐƵůĂƌůǇ�ĂĚĚĞĚ�ƚŽ�ŽƵƌ�ĚĂƚĂďĂƐĞ�͞Eh�>�/��͟�ĂŶĚ�ƉĞƌŝŽĚŝĐĂůůǇ�ƉƵďůŝƐŚĞĚ�ŝŶ�ƚŚĞ��/WDͲϱ�DŽŶŽŐƌĂ-
ƉŚŝĞ�ƐĞƌŝĞƐ͕�ĂƐ�ƚŚĞ�DŝŶŝ�dĂďůĞ�ŽĨ�ZĂĚŝŽŶƵĐůŝĚĞƐ͕�ĂŶĚ�ƚŚĞ�ĂůƉŚĂ�Θ�ŐĂŵŵĂ�ĞŵŝƐƐŝŽŶƐ�ůŝďƌĂƌǇ͘�dŚĞǇ�ĂƌĞ�ĂůƐŽ�ƐǇƐƚĞŵĂƟĐĂůůǇ�ĂĚĚĞĚ�
ƚŽ�ŽƵƌ�ǁĞďƐŝƚĞ�;ŚƩƉ͗ͬͬǁǁǁ͘ŶƵĐůĞŝĚĞ͘ŽƌŐͬEƵĐ�ĂƚĂ͘ŚƚŵͿ�ĂŶĚ�ƵƉůŽĂĚĞĚ�ƚŽ�ŽƵƌ�ǁĞď�ĂƉƉůŝĐĂƟŽŶ�͞>ĂƌĂǁĞď͟�;ŚƩƉ͗ͬͬůĂƌĂǁĞď͘ĨƌĞĞ͘
ĨƌͿ͕�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ĂůƉŚĂ�ĂŶĚ�ŐĂŵŵĂ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘�͞>ĂƌĂǁĞď͟�ŚĂƐ�ďĞĞŶ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŝŵƉƌŽǀĞĚ�ĂŶĚ�ŶŽǁ�ƉƌŽƉŽƐĞƐ�ĚĞĐĂǇ�ƐĐŚĞŵĞ�
ǀŝƐƵĂůŝƐĂƟŽŶ�ĂŶĚ�ĞŶŚĂŶĐĞĚ�ƐĞĂƌĐŚ�ĐƌŝƚĞƌŝĂ�;ĞŶĞƌŐǇ͕ � ŝŶƚĞŶƐŝƚǇ͕ �ŚĂůĨͲůŝĨĞ͕�ĂƚŽŵŝĐ�ŵĂƐƐ͕�ĚŝƐŝŶƚĞŐƌĂƟŽŶ�ŵŽĚĞͿ͘�hƐĞƌƐ�ŵĂǇ�ƐƉĞĐŝĨǇ�
ĞŶĞƌŐǇ�ĂŶĚ�ŝŶƚĞŶƐŝƚǇ�ƚŚƌĞƐŚŽůĚƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞĂƐŝůǇ�ŽďƚĂŝŶ�Ă�ƐǇŶƚŚĞƟĐ�ǀŝĞǁ�ŽĨ�ƚŚĞ�ĚŝƐŝŶƚĞŐƌĂƟŽŶ�ƐĐŚĞŵĞ�ŽĨ�Ă�ŐŝǀĞŶ�ƌĂĚŝŽŶƵĐůŝĚĞ͘
dŚĞƐĞ�ŶĞǁ�ĨĞĂƚƵƌĞƐ�ŽĨ�͞>ĂƌĂǁĞď͕͟ �ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ǀĂƌŝŽƵƐ�ƉƵďůŝĐĂƟŽŶƐ�ĂŶĚ�ĨƵƚƵƌĞ�ĚĞǀĞůŽƉŵĞŶƚƐ͕�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ƚŚŝƐ�ƉĂƉĞƌ͘
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S490 Experiments in the EXFOR library for evaluation of thermal neutron constants
Otuka N., Semkova V., Capote R.  
EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �tŝĞŶ͕��ƵƐƚƌŝĂ

�ƌŽƐƐ�ƐĞĐƟŽŶƐ�ĨŽƌ�ƚŚĞƌŵĂů�;ϮϮϬϬ�ŵͬƐͿ�ŶĞƵƚƌŽŶƐ�ĂƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ŶĞƵƚƌŽŶͲŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶ�ĚĂƚĂ͕�ǁŚŝĐŚ�ŚĂǀĞ�ďĞĞŶ�ĞǀĂůƵĂƚĞĚ�
Ăƚ�ƚŚĞ�/����ƐŝŶĐĞ�ƚŚĞ�ƉŝŽŶĞĞƌŝŶŐ�ǁŽƌŬƐ�ďǇ�tĞƐƚĐŽƩ�΀ϭ΁͕�,ĂŶŶĂ�΀Ϯ΁�ĂŶĚ�>ĞŵŵĞů�΀ϯ΁͘��ǆƉĞƌŝŵĞŶƚĂůůǇ�ŵĞĂƐƵƌĞĚ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ďǇ�
dK&�ŵĞƚŚŽĚ�ĂƌĞ�ŽŌĞŶ�ŶŽƌŵĂůŝǌĞĚ�ƚŽ�ƚŚŽƐĞ�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͖�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞƐ�ƌĞůǇ�ŽŶ�ƚŚĞ�ƐĂŵĞ�ĞǀĂůƵĂƚĞĚ�
ǀĂůƵĞƐ�ĂƐ�ƚŚĞ�ďĞƐƚ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�dŚĞ�/ŶƚĞƌŶĂƟŽŶĂů�EĞƚǁŽƌŬ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ��ĞŶƚƌĞƐ�
;EZ��Ϳ�ĞŵƉŚĂƐŝǌĞĚ�ƚŽ�ĞŶƐƵƌĞ�ĐŽŵƉůĞƚĞŶĞƐƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ƚŚĞƌŵĂů�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ŝŶ��y&KZ�ŝŶ�ƚŚĞ�EZ���ϮϬϭϯ�ŵĞĞƟŶŐ͖�ƚŚŽƐĞ�
ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ĂƌĞ�ƵƐĞĚ�ĂƐ�Ă�ŬĞǇ�ŝŶƉƵƚ�ĨŽƌ�ƚŚĞ�dŚĞƌŵĂů�EĞƵƚƌŽŶ��ŽŶƐƚĂŶƚ�;dE�Ϳ�ĞǀĂůƵĂƟŽŶ͘�/Ŷ�Ă�ƚǇƉŝĐĂů�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�dŚĞƌ-
ŵĂů�EĞƵƚƌŽŶ��ŽŶƐƚĂŶƚƐ�ǁŝƚŚŝŶ�ƚŚĞ�/����EĞƵƚƌŽŶ�^ƚĂŶĚĂƌĚƐ�΀ϰ΁�Ϯϱ�ƚŚĞƌŵĂů�ĐŽŶƐƚĂŶƚƐ�;ĞůĂƐƟĐ͕�ĮƐƐŝŽŶ�ĂŶĚ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͕�
ĂďƐŽƌƉƟŽŶ�ĂŶĚ�ĮƐƐŝŽŶ�ŐͲĨĂĐƚŽƌƐ͕�ĂŶĚ�ƚŽƚĂů�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƟĞƐ�ŽĨ�hͲϮϯϯ͕�hͲϮϯϱ͕�WƵͲϮϯϵ�ĂŶĚ�WƵͲϮϰϭ�Ăƚ�ƚŚĞ�ƚŚĞƌŵĂů�
ĞŶĞƌŐǇ�ĂƐ�ǁĞůů�ĂƐ��ĨͲϮϱϮ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ŵƵůƟƉůŝĐŝƚǇͿ�ŵĞĂƐƵƌĞĚ�ďŽƚŚ�ŝŶ�ĚŝīĞƌĞŶƟĂů�ĂŶĚ�ŝŶƚĞŐƌĂů�;ĂƐƐĞŵďůŝĞƐͿ�Ğǆ-
ƉĞƌŝŵĞŶƚƐ�ĂƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�Ă�ƐŝŵƵůƚĂŶĞŽƵƐ�ŐĞŶĞƌĂůŝǌĞĚ�ůĞĂƐƚͲƐƋƵĂƌĞƐ�ĂŶĂůǇƐŝƐ�ďǇ�ƚŚĞ�'D��ĐŽĚĞ�΀ϰ΁͘�ZĞĐĞŶƚ�dE��ĞǀĂůƵĂƟŽŶƐ�ǁĞƌĞ�
ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ǁŽƌŬ�ďǇ��ǆƚŽŶ�΀ϱ΁͘�,ŽǁĞǀĞƌ͕ ��ǆƚŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂďĂƐĞ�ĐŽŶƚĂŝŶƐ�ŵĂŶǇ�ƵŶƚƌĂĐĞĂďůĞ�ĐŽƌƌĞĐƟŽŶƐ�
ĂƐ�ǁĞůů�ĂƐ�ĚĂƚĂ�ǁŚŝĐŚ�ĂƌĞ�ŶŽƚ�ĂǀĂŝůĂďůĞ� ŝŶ��y&KZ͘�E�^�ŚĂƐ�ďĞĞŶ�ƌĞǀŝĞǁŝŶŐ��ǆƚŽŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂďĂƐĞ�ƚŽ� ŝĚĞŶƟĨǇ�ŵŝƐƐŝŶŐ�
�y&KZ�ĞŶƚƌŝĞƐ�ĂŶĚ�ƉŽƐƐŝďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐŽƌƌĞĐƟŽŶƐ͘�WƌŽŐƌĞƐƐ�ŽŶ�ĐŽŵƉŝůĂƟŽŶ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
data will be reported.
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S491 JANIS: NEA java-based nuclear data information system 
^ŽƉƉĞƌĂ�E͘�ϭ͕��ŽƐƐĂŶƚ�D͘�ϭ͕��ĂďĞůůŽƐ�K͘�ϭ͕��ƵƉŽŶƚ��͘�Ϯ 
ϭ�K����EƵĐůĞĂƌ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ ��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞ͖�Ϯ��ŽŵŵŝƐƐĂƌŝĂƚ�ă�ů͛ĠŶĞƌŐŝĞ�ĂƚŽŵŝƋƵĞ�Ğƚ�ĂƵǆ�
ĠŶĞƌŐŝĞƐ�ĂůƚĞƌŶĂƟǀĞƐ�;���Ϳ͕�^ĂĐůĂǇ͕ �&ƌĂŶĐĞ

:�E/^�;:�ǀĂͲďĂƐĞĚ�EƵĐůĞĂƌ�/ŶĨŽƌŵĂƟŽŶ�^ŽŌǁĂƌĞͿ�ŝƐ�Ă�ƐŽŌǁĂƌĞ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƚŚĞ�K����EƵĐůĞĂƌ�ĞŶĞƌŐǇ��ŐĞŶĐǇ�;E��Ϳ��ĂƚĂ��ĂŶŬ�
ƚŽ�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ǀŝƐƵĂůŝǌĂƟŽŶ�ĂŶĚ�ŵĂŶŝƉƵůĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ŐŝǀŝŶŐ�ĂĐĐĞƐƐ�ƚŽ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͕�ƐƵĐŚ�ĂƐ��E�&ͬ�͕�:�&&͕ �
:�E�>͕�d�E�>�ĞƚĐ͕͘�ĂŶĚ�ĂůƐŽ�ƚŚĞ��y&KZ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ��/E���ďŝďůŝŽŐƌĂƉŚŝĐĂů�ĚĂƚĂďĂƐĞƐ͘
/ƚ�ŝƐ�ĂǀĂŝůĂďůĞ�ĂƐ�Ă�ƐƚĂŶĚĂůŽŶĞ�:ĂǀĂ�ƉƌŽŐƌĂŵ͕�ĚŽǁŶůŽĂĚĂďůĞ�ĂŶĚ�ĚŝƐƚƌŝďƵƚĞĚ�ŽŶ��s��ĂŶĚ�ĂůƐŽ�Ă�ǁĞď�ĂƉƉůŝĐĂƟŽŶ�ĂǀĂŝůĂďůĞ�ŽŶ�ƚŚĞ�
NEA Data bank website.
ZĞĐĞŶƚ�E���ĚĞǀĞůŽƉŵĞŶƚƐ�ƌĞůǇ�ŽŶ�:�E/^�ĨĞĂƚƵƌĞƐ�ƚŽ�ĂĐĐĞƐƐ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�ĨŽƌ�ĞǆĂŵƉůĞ�ƚŚĞ�EƵĐůĞĂƌ��ĂƚĂ�^ĞŶƐŝƟǀŝƚǇ�dŽŽů�;E�Ă^dͿ�
ŵĂŬĞƐ�ƵƐĞ�ŽĨ��Ky�Z�ĂŶĚ��Ks�Zy�ĨŽƌŵĂƚƐ�ƐƵƉƉŽƌƚ�ĂŶĚ�ƚŚĞ�E���ĐĞŶƚƌĂů�ĚĂƚĂďĂƐĞ�ƚŽ�ƌĞƚƌŝĞǀĞ�ĐŽǀĂƌŝĂŶĐĞƐ͘�dŚĞ�ĨĞĂƚƵƌĞƐ�ĂĚĚĞĚ�
ŝŶ�ƚŚĞ�ůĂƚĞƐƚ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ƐŽŌǁĂƌĞ͕�ŶŽƚĂďůǇ�ĂƵƚŽŵĂƚĞĚ�ƉůŽƚƐ�ŐĞŶĞƌĂƟŽŶ�ƚŚƌŽƵŐŚ�ƐĐƌŝƉƟŶŐ�ǀŝĂ�ƚŚĞ�ĐŽŵŵĂŶĚ�ůŝŶĞ�ĂŶĚ�ŝŵƉƌŽǀĞ-
ŵĞŶƚ�ŽĨ�ĐŽǀĂƌŝĂŶĐĞ�ĚĂƚĂ�ƐƵƉƉŽƌƚ�ĂƌĞ�ĚĞƐĐƌŝďĞĚ͕�ĂůŽŶŐ�ǁŝƚŚ�ƐŽŵĞ�ĞǆĂŵƉůĞƐ�ŽĨ�ƚŚĞ�ƵƐĞ�ŽĨ�:�E/^͘
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I492 ‘Euratom success stories’ in facilitating pan-European E&T collaborative efforts
Garbil R. 
ZĞƐĞĂƌĐŚ�ĂŶĚ�/ŶŶŽǀĂƟŽŶ͕��ƵƌĂƚŽŵ�&ŝƐƐŝŽŶ�hŶŝƚ͕��ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕��ƌƵƐƐĞůƐ͕��ĞůŐŝƵŵ

dŚĞ��ƵƌŽƉĞĂŶ��ƚŽŵŝĐ��ŶĞƌŐǇ��ŽŵŵƵŶŝƚǇ�;�ƵƌĂƚŽŵͿ�ZĞƐĞĂƌĐŚ�ĂŶĚ�dƌĂŝŶŝŶŐ�ĨƌĂŵĞǁŽƌŬ�ƉƌŽŐƌĂŵŵĞƐ�ĂƌĞ�ďĞŶĞĮƫŶŐ�ĨƌŽŵ�Ă�ĐŽŶ-
ƐŝƐƚĞŶƚ�ƐƵĐĐĞƐƐ�ŝŶ�ƉƵƌƐƵŝŶŐ�ĞǆĐĞůůĞŶĐĞ�ŝŶ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĨĂĐŝůŝƚĂƟŶŐ�WĂŶ-�ƵƌŽƉĞĂŶ�ĐŽůůĂďŽƌĂƟǀĞ�ĞīŽƌƚƐ�ĂĐƌŽƐƐ�Ă�ďƌŽĂĚ�ƌĂŶŐĞ�ŽĨ�
ŶƵĐůĞĂƌ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĞƐ͕�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĂŶĚ�ƌĂĚŝĂƟŽŶ�ƉƌŽƚĞĐƟŽŶ͘
dŽ�ĨƵůĮů��ƵƌĂƚŽŵ�ZΘ��ƉƌŽŐƌĂŵŵĞƐ�ŬĞǇƐ�ŽďũĞĐƟǀĞƐ�ŽĨ�ŵĂŝŶƚĂŝŶŝŶŐ�ŚŝŐŚ�ůĞǀĞůƐ�ŽĨ�ŶƵĐůĞĂƌ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ďƵŝůĚŝŶŐ�Ă�ŵŽƌĞ�ĚǇŶĂŵ-
ŝĐ�ĂŶĚ�ĐŽŵƉĞƟƟǀĞ��ƵƌŽƉĞĂŶ�ŝŶĚƵƐƚƌǇ͕ �ƉƌŽŵŽƟŽŶ�ŽĨ�WĂŶͲ�ƵƌŽƉĞĂŶ�ŵŽďŝůŝƚǇ�ŽĨ�ƌĞƐĞĂƌĐŚĞƌƐ�ĂƌĞ�ŝŵƉůĞŵĞŶƚĞĚ�ďǇ�ĐŽͲĮŶĂŶĐŝŶŐ�
ƚƌĂŶƐŶĂƟŽŶĂů�ĂĐĐĞƐƐ�ƚŽ�ƌĞƐĞĂƌĐŚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ�ũŽŝŶƚ�ƌĞƐĞĂƌĐŚ�ĂĐƟǀŝƟĞƐ�ƚŚƌŽƵŐŚ�ƚŽ�ZĞƐĞĂƌĐŚ�ĂŶĚ�/ŶŶŽǀĂƟŽŶ�ĂŶĚ��ŽŽƌĚŝŶĂ-
ƟŽŶ�ĂŶĚ�^ƵƉƉŽƌƚ��ĐƟŽŶƐ�ĨƵŶĚŝŶŐ�ƐĐŚĞŵĞƐ͘
�ƐƚĂďůŝƐŚŵĞŶƚ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĐŽŵŵƵŶŝƚǇ�ŽĨ��ƵƌŽƉĞĂŶ�ƚĞĐŚŶŽůŽŐǇ�ƉůĂƞŽƌŵƐ�ĂƌĞ�ďĞŝŶŐ�ĐĂƉŝƚĂůŝƐĞĚ͘�DĂƉƉŝŶŐ�ŽĨ�ƌĞƐĞĂƌĐŚ�ŝŶĨƌĂ-
ƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ��Θd�ĐĂƉĂďŝůŝƟĞƐ�ŝƐ�ĂůůŽǁŝŶŐ�Ă�ĐůŽƐĞƌ�ĐŽŽƉĞƌĂƟŽŶ�ǁŝƚŚŝŶ�ƚŚĞ��ƵƌŽƉĞĂŶ�hŶŝŽŶ�ĂŶĚ�ďĞǇŽŶĚ͕�ďĞŶĞĮƟŶŐ�ĨƌŽŵ�ŵƵů-
ƟůĂƚĞƌĂů�ŝŶƚĞƌŶĂƟŽŶĂů�ĂŐƌĞĞŵĞŶƚƐ�ĂŶĚ�ĨƌŽŵ�ĐůŽƐĞƌ�ĐŽŽƉĞƌĂƟŽŶ�ďĞƚǁĞĞŶ��ƵƌĂƚŽŵ͕�K���ͬE���ĂŶĚ�/����ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů�ĨŽƌĂ͘
͚�ƵƌĂƚŽŵ�ƐƵĐĐĞƐƐ�ƐƚŽƌŝĞƐ͛�ŝŶ�ĨĂĐŝůŝƚĂƟŶŐ�WĂŶͲ�ƵƌŽƉĞĂŶ��Θd�ĐŽůůĂďŽƌĂƟǀĞ�ĞīŽƌƚƐ�ƚŚƌŽƵŐŚ�ZĞƐĞĂƌĐŚ�ĂŶĚ�dƌĂŝŶŝŶŐ�ĨƌĂŵĞǁŽƌŬ�ƉƌŽ-
ŐƌĂŵƐ�ƐŚŽǁ�ƚŚĞ�ďĞŶĞĮƚƐ�ŽĨ�ƌĞƐĞĂƌĐŚ�ĞīŽƌƚƐ�ŝŶ�ŬĞǇ�ĮĞůĚƐ͕�ŽĨ�ďƵŝůĚŝŶŐ�ĂŶ�ĞīĞĐƟǀĞ�͚ĐƌŝƟĐĂů�ŵĂƐƐ͕͛ �ŽĨ�ƉƌŽŵŽƟŶŐ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�
͚ĐĞŶƚƌĞƐ�ŽĨ�ĞǆĐĞůůĞŶĐĞ͛�ǁŝƚŚ�ĂŶ� ŝŶĐƌĞĂƐĞĚ�ƐƵƉƉŽƌƚ� ĨŽƌ� ͚ŽƉĞŶ�ĂĐĐĞƐƐ� ƚŽ�ŬĞǇ� ƌĞƐĞĂƌĐŚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕͛ �ĞǆƉůŽŝƚĂƟŽŶ�ŽĨ� ƌĞƐĞĂƌĐŚ�
ƌĞƐƵůƚƐ͕�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ŬŶŽǁůĞĚŐĞ͕�ĚŝƐƐĞŵŝŶĂƟŽŶ�ĂŶĚ�ƐŚĂƌŝŶŐ�ŽĨ�ůĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ͘

R493 Dissemination of data measured at the CERN n_TOF facility 
�ƵƉŽŶƚ��͘�ϭ͕�KƚƵŬĂ�E͘�Ϯ͕��ĂďĞůůŽƐ�K͘�ϯ͕�ŶͺdK&��ŽůůĂďŽƌĂƟŽŶ�ϰ 
ϭ�/ƌĨƵͬ^WŚE͕�����^ĂĐůĂǇ͕ �'ŝĨͲƐƵƌͲzǀĞƩĞ͕�&ƌĂŶĐĞ͖�Ϯ�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�ϯ�E��͕��ŽƵůŽŐŶĞͲ�ŝůůĂŶĐŽƵƌƚ͕�&ƌĂŶĐĞ͖�ϰ�
CERN, Geneva, Switzerland

dŚĞ�ŶͺdK&�ŶĞƵƚƌŽŶ�ƐŽƵƌĐĞ�Ăƚ���ZE�ŝƐ�ŵĞĂƐƵƌŝŶŐ�ŚŝŐŚ�ƋƵĂůŝƚǇ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨƌŽŵ�ƚŚĞƌŵĂů�ĞŶĞƌŐǇ�ƵƉ�ƚŽ�ŚƵŶĚƌĞĚƐ�ŽĨ�DĞs�ƐŝŶĐĞ�
ϮϬϬϮ͘���ĐŽŶƐŝĚĞƌĂďůĞ�ĂŵŽƵŶƚ�ŽĨ�ǀĂůƵĂďůĞ�ĞǆƉĞƌŝŵĞŶƚĂů� ƌĞƐƵůƚƐ�ŚĂǀĞ�ďĞĞŶ�ŽďƚĂŝŶĞĚ�ĂŶĚ�ƉƵďůŝƐŚĞĚ͕�ĂŶĚ�ŶĞǁ�ŵĞĂƐƵƌĞŵĞŶƚƐ�
ĂƌĞ�ŽŶŐŽŝŶŐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ŚĂǀĞ�ŶŽƚ�ďĞĞŶ�ĨƵůůǇ�ĞǆƉůŽŝƚĞĚ�ǇĞƚ�ĨŽƌ�ƚŚĞ�ďĞŶĞĮƚƐ�ŽĨ�ƚŚĞ�ĞŶĚͲƵƐĞƌƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ͕�Ğ͘Ő͕͘�
ƚŚƌŽƵŐŚ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘�dŚĞƌĞ�ĂƌĞ�ǀĂƌŝŽƵƐ�ƌĞĂƐŽŶƐ�ĨŽƌ�ƚŚŝƐ͕�ďƵƚ�ƚŚĞƌĞ�ŝƐ�ĚĞĮŶŝƚĞůǇ�ƌŽŽŵ�
ĨŽƌ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ŶͺdK&�ĚĂƚĂ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ƉŽůŝĐǇ͘�/Ŷ�ůŝŶĞ�ǁŝƚŚ�ŐůŽďĂů�ƐƚĂŶĚĂƌĚƐ�ŝŶ�ĚĂƚĂ�ƉƌĞƐĞƌǀĂƟŽŶ�ĂŶĚ�KƉĞŶ�^ĐŝĞŶĐĞ͕�
ƚŚĞ�ŶͺdK&�ĐŽůůĂďŽƌĂƟŽŶ�ŶŽǁ�ƚĂŬĞƐ�ĂĚĚŝƟŽŶĂů�ĂĐƟŽŶƐ� ƚŽ�ƉƌĞƐĞƌǀĞ� ŝƚƐ�ƵŶŝƋƵĞ�ĚĂƚĂ͕� ĨĂĐŝůŝƚĂƚĞ�ĂĐĐĞƐƐ� ƚŽ� ƚŚĞŵ� ŝŶ�ƐƚĂŶĚĂƌĚŝƐĞĚ�
ĨŽƌŵĂƚ͕�ĂŶĚ�ĂůůŽǁ�ƚŚĞŝƌ�ƌĞͲƵƐĞ�ďǇ�Ă�ǁŝĚĞ�ĐŽŵŵƵŶŝƚǇ�ŝŶ�ƚŚĞ�ĮĞůĚƐ�ŽĨ�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ͕�ŶƵĐůĞĂƌ�ĂƐƚƌŽƉŚǇƐŝĐƐ�ĂŶĚ�ǀĂƌŝŽƵƐ�ŶƵĐůĞĂƌ�
ƚĞĐŚŶŽůŽŐŝĞƐ�ĨŽƌ�ŵĞĚŝĐĂů�ĂŶĚ�ĞŶĞƌŐǇ�ĂƉƉůŝĐĂƟŽŶƐ͘�/Ŷ�ƚŚĞ�ůĂƩĞƌ�ĮĞůĚƐ͕�Ăůů�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ůŝďƌĂƌŝĞƐ�;ĨŽƌ�ƉĂƌƟĐůĞ�ƚƌĂŶƐ-
ƉŽƌƚ͕�ĂĐƟǀĂƟŽŶ͕�ĚŽƐŝŵĞƚƌǇ͕ �ƐƚĂŶĚĂƌĚƐ͕�ĞƚĐ͘Ϳ�ĂƌĞ�ďƵŝůƚ�ŽŶ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů��y&KZ�ĚĂƚĂďĂƐĞ͕�ǁŚŝĐŚ�ŝƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ŵĂŝŶƚĂŝŶĞĚ�ĨŽƌ�
ĚĞĐĂĚĞƐ�ďǇ�Ă�ǁŽƌůĚǁŝĚĞ�ŶĞƚǁŽƌŬ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ��ĞŶƚƌĞƐ�;EZ��Ϳ͕�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�/���͘��ĐĐŽƌĚŝŶŐůǇ͕ �ƚŚĞ�
ŶͺdK&�ĐŽůůĂďŽƌĂƟŽŶ�ƐƚƌĞŶŐƚŚĞŶĞĚ�ƚŚĞ�ůŝŶŬƐ�ǁŝƚŚ�ƚŚĞ�/����EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ�ĂŶĚ�ƚŚĞ�E����ĂƚĂ��ĂŶŬ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĚŝƐƐĞŵŝ-
ŶĂƟŽŶ�ĂŶĚ�ƉƌĞƐĞƌǀĂƟŽŶ�ŽĨ�ŝƚƐ�ĚĂƚĂ�ƚŚƌŽƵŐŚ�ƚŚĞ��y&KZ�ĚĂƚĂďĂƐĞ͘�dŚĞ�ƉƌĞƐĞŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ŽďũĞĐƟǀĞƐ͕�ƉƌŽŐƌĞƐƐ�
ĂŶĚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ŶͺdK&�ĚĂƚĂ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ĂĐƟǀŝƟĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŽŶŐŽŝŶŐ�ĞīŽƌƚƐ�ƚŽ�ŵĞĞƚ�ƚŚĞ�ŶĞĞĚƐ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞƌǀĂƟŽŶ�ŽĨ�
ŵŽƌĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂƐĞƚƐ�ĨŽƌ�ĨƵƌƚŚĞƌ�ƵƐĞ�ďǇ�ĞǆƉĞƌƚ�ƵƐĞƌƐ͘
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Abstracts

R494 EXFOR - a global experimental nuclear reaction data repository: status and new 
developments 
^ĞŵŬŽǀĂ�s͘ ϭ͕�KƚƵŬĂ�E͘ϭ͕�DŝŬŚĂŝůŝƵŬŽǀĂ�D͘Ϯ͕�WƌŝƚǇĐŚĞŶŬŽ��͘ϯ͕��ĂďĞůůŽƐ�K͘ϰ 
ϭ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ͕�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ͕ �sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�Ϯ�ZƵƐƐŝĂŶ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚƌĞ�
;�ĞŶƚƌ�:ĂĚĞƌŶǇŬŚ��ĂŶŶǇŬŚͲ�:�Ϳ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ��ŶŐŝŶĞĞƌŝŶŐ�;/WW�Ϳ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ͖�ϯ�EĂƟŽŶĂů�
EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ�Ez͕ �h^�͖�ϰ�E����ĂƚĂ��ĂŶŬ͕�K���͕�WĂƌŝƐ͕�&ƌĂŶĐĞ

dŚĞ��y&KZ�ůŝďƌĂƌǇ�΀ϭ΁�ŝƐ�Ă�ŐůŽďĂů�ƌĞƉŽƐŝƚŽƌǇ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ƚŚĂƚ�ŚĂƐ�ďĞĞŶ�ƐǇƐ-
ƚĞŵĂƟĐĂůůǇ�ĐŽůůĞĐƚĞĚ�ĞǆƉĂŶĚĞĚ�ĂŶĚ�ĚĞǀĞůŽƉĞĚ�ĂƐ�Ă�ƉƌŽĚƵĐƚ�ŽĨ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟŽŶ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ��ĞŶƚƌĞƐ�
;EZ��Ϳ�΀Ϯ΁�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ƚŽŵŝĐ��ŶĞƌŐǇ��ŐĞŶĐǇ�EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ�ĨŽƌ�ĚĂƚĂ�ĞǆĐŚĂŶŐĞ�ƐŝŶĐĞ�ϭϵϳϬ͘�
dŚĞ�ĞīŽƌƚƐ�ŽĨ�ƚŚĞ�EZ���ĐŽŵŵƵŶŝƚǇ�ƚŽ�ƉƌŽǀŝĚĞ�ĐŽŵƉůĞƚĞŶĞƐƐ�ĂŶĚ�ƚŚĞ�ŚŝŐŚ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ĐŽŵƉŝůĂƟŽŶƐ�ŵĂĚĞ�ƚŚĞ��y&KZ�ůŝďƌĂƌǇ�
Ă�ǀĂůƵĂďůĞ�ƐŽƵƌĐĞ�ĨŽƌ�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ĂŶĂůǇƐŝƐ͘�dŚĞ�ŽƉĞŶ�ůŝƚĞƌĂƚƵƌĞ�;ũŽƵƌŶĂůƐ͕�ĐŽŶĨĞƌĞŶĐĞ�ƉƌŽĐĞĞĚŝŶŐƐ͕�ƌĞƉŽƌƚ�ĞƚĐ͘Ϳ�ŝƐ�ƌĞŐƵůĂƌůǇ�
ƐĐĂŶŶĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ƉƵďůŝĐĂƟŽŶƐ�ƌĞƉŽƌƟŶŐ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĂŶĚ�ŬĞĞƉ�ƚŚĞ�ůŝďƌĂƌǇ�ƵƉͲƚŽͲĚĂƚĞ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŚĞ��y&KZ�ĐŽŵ-
ƉůĞƚĞŶĞƐƐ� ŝƐ�ƉĞƌŝŽĚŝĐĂůůǇ�ĐŚĞĐŬĞĚ�ĂŶĚ�ŵŝƐƐŝŶŐ�ƉƵďůŝĐĂƟŽŶƐ�ĂƌĞ�ĐŽŵƉŝůĞĚ͘�ZĞƚƌŽĂĐƟǀĞ�ƐĐĂŶŶŝŶŐ�ŽĨ� ƚŚĞ�͞^ǇŵƉŽƐŝĂ�ŽŶ�ZĞĂĐƚŽƌ�
�ŽƐŝŵĞƚƌǇ͟�ĐŽŶĨĞƌĞŶĐĞ�ƉƌŽĐĞĞĚŝŶŐƐ�ĂŶĚ�ĂƌƟĐůĞƐ�ƌĞƉŽƌƟŶŐ�ŶĞƵƚƌŽŶ�<ĞƌŵĂ�ĨĂĐƚŽƌƐ�ǁĞƌĞ�ƌĞĐĞŶƚůǇ�ƉĞƌĨŽƌŵĞĚ͘
�ŝīĞƌĞŶƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƚĞĐŚŶŝƋƵĞƐ�ǁĞƌĞ�ĚŝƐĐƵƐƐĞĚ�ǁŝƚŚ�ĞǆƉĞƌƚƐ�Ăƚ��ŽŶƐƵůƚĂŶƚƐ͛�DĞĞƟŶŐƐ�;�DͿ�΀ϯ͕ϰ΁�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ��y-
&KZ�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌŽǀŝĚĞ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�ƚŚĞ�ƉƌŽƉĞƌ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ͘�'ƵŝĚĞůŝŶĞƐ�ĨŽƌ�ĐŽŵƉŝůĂƟŽŶ�
ŽĨ�ƚŚĞ�ƟŵĞͲŽĨͲŇŝŐŚƚ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞƌĞ�ƉƌĞƉĂƌĞĚ�ĂŶĚ�ƐƵƉƉůĞŵĞŶƚĂƌǇ�ĚĂƚĂ�
;ƐƉĞĐƚƌŽŵĞƚĞƌƐ͛�ƌĞƐƉŽŶƐĞ�ĨƵŶĐƟŽŶ͕�ƉŚŽŶŽŶ�ƐƉĞĐƚƌƵŵ͕�ƐƚƌƵĐƚƵƌĂů�ƉĂƌĂŵĞƚĞƌƐ�ĞƚĐ͘Ϳ�ǁŝůů�ďĞ�ƉƌŽǀŝĚĞĚ�ƚŽ�ƵƐĞƌƐ͘
dŚĞ�ĨĞĞĚďĂĐŬ�ƌĞĐĞŝǀĞĚ�ĨƌŽŵ�ƵƐĞƌƐ�ĐŽŶƚƌŝďƵƚĞƐ�ĞƐƐĞŶƟĂůůǇ�ƚŽ�ƚŚĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŽĨ�ƚŚĞ��y&KZ�ůŝďƌĂƌǇ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�
ƵƐĞƌƐ͛�ƌĞƉŽƌƚƐ͕�ǀĞƌŝĮĐĂƟŽŶ͕�ŽƌŐĂŶŝǌĞĚ�ďǇ�E����ĂƚĂ��ĂŶŬ͕�ŚĂƐ�ƉĞƌĨŽƌŵĞĚ�ƐǇƐƚĞŵĂƟĐ�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ��y&KZ�ĚĂƚĂ�ǁŝƚŚ�ŵŽĚĞů�
ĐĂůĐƵůĂƟŽŶƐ�΀ϱ΁͘�dŚĞ�ĚĂƚĂ�ǁŝƚŚ�ƐŝŐŶŝĮĐĂŶƚ�ĚĞǀŝĂƟŽŶƐ�ǁĞƌĞ�ĨƵƌƚŚĞƌ�ĂŶĂůǇƐĞĚ�ĂŶĚ�ĐŽŶƐĞƋƵĞŶƚůǇ�ƚŚĞ�ůŝďƌĂƌǇ�ĐŽŶƚĞŶƚƐ�ŚĂǀĞ�ďĞĞŶ�
revised.
dŚĞ�ƉĂƉĞƌ�ĚĞƐĐƌŝďĞƐ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ��y&KZ�ůŝďƌĂƌǇ�ĂŶĚ�ƚŚĞ�ŶĞǁ�ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ƚŚĞ�ĐŽŵƉŝůĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŶƵĐůĞĂƌ�
ƌĞĂĐƟŽŶ�ĚĂƚĂ͘�
΀ϭ΁�E͘�KƚƵŬĂ�Ğƚ�Ăů͕͘�EƵĐů͘��ĂƚĂ�^ŚĞĞƚƐ͕�ϭϮϬ͕�ϮϳϮʹϮϳϲ�;ϮϬϭϰͿ �͖�΀Ϯ΁�/ŶƚĞƌŶĂƟŽŶĂů�EĞƚǁŽƌŬ�ŽĨ�EƵĐůĞĂƌ�ZĞĂĐƟŽŶ��ĂƚĂ��ĞŶƚƌĞƐ�www-nds.iaea.org/
nrdc/�͖�΀ϯ΁��D�ŽŶ��y&KZ��ĂƚĂ�ŝŶ�ZĞƐŽŶĂŶĐĞ�ZĞŐŝŽŶ�ĂŶĚ�^ƉĞĐƚƌŽŵĞƚĞƌ�ZĞƐƉŽŶƐĞ�&ƵŶĐƟŽŶ͕�ZĞƉŽƌƚ�INDC(NDS)-0647, ŚƩƉƐ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘
ŽƌŐͬŝŶĚĞǆͲŵĞĞƟŶŐͲĐƌƉͬ�DͲZ&ͲϮϬϭϯͬ�͖�΀ϰ΁��D�ŽŶ�ƚŚĞ��y&KZ��ŽŵƉŝůĂƟŽŶ�ŽĨ�dŚĞƌŵĂů�EĞƵƚƌŽŶ�^ĐĂƩĞƌŝŶŐ��ĂƚĂ͕�ŚƩƉƐ͗ͬͬǁǁǁͲŶĚƐ͘ŝĂĞĂ͘ŽƌŐͬ
ŝŶĚĞǆͲŵĞĞƟŶŐͲĐƌƉͬ�DͲd,^�ͲϮϬϭϱͬ�͖�΀ϱ΁��͘<ŽŶŝŶŐ͕�E��ͬ��ͬ�K�;ϮϬϭϰͿϯ

R495 Progress towards a new international standard for storing nuclear data 
DĂƩŽŽŶ��D͘ 
>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �EƵĐůĞĂƌ�ĂŶĚ��ŶĂůǇƟĐ��ŚĞŵŝƐƚƌǇ��ŝǀŝƐŝŽŶ͕�>ŝǀĞƌŵŽƌĞ���͕�h^�

&Žƌ�ŽǀĞƌ�ϱϬ�ǇĞĂƌƐ͕� ƚŚĞ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�&ŽƌŵĂƚ� ;�E�&Ϳ�ŚĂƐ�ƐĞƌǀĞĚ�ĂƐ� ƚŚĞ�ƉƌŝŶĐŝƉĂů� ŝŶƚĞƌĨĂĐĞ�ďĞƚǁĞĞŶ�ƐĐŝĞŶƟƐƚƐ�ǁŚŽ�
ŐĞŶĞƌĂƚĞ�ĂŶĚ�ƵƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘��E�&�ŚĂƐ�ďĞĞŶ�ĂĚŽƉƚĞĚ�ĂƐ�Ă�ƐƚĂŶĚĂƌĚ͕�ƐŽ��E�&ͲĨŽƌŵĂƩĞĚ�ĮůĞƐ�ĐĂŶ�ďĞ�ĞĂƐŝůǇ�ƐŚĂƌĞĚ�ďĞƚǁĞĞŶ�
ŝŶƐƟƚƵƟŽŶƐ�ĂŶĚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ŝŶ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĐŽŵƉƵƚĞƌ�ĐŽĚĞƐ�ĨŽƌ�ǀŝƐƵĂůŝǌĂƟŽŶ͕�ĚĂƚĂ�ƚĞƐƟŶŐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶƐ͘
tŚŝůĞ�ƚŚĞ��E�&�ƐƚĂŶĚĂƌĚ�;ĐƵƌƌĞŶƚůǇ�ŽŶ�ǀĞƌƐŝŽŶ�ϲͿ�ĐŽŶƟŶƵĞƐ�ƚŽ�ďĞ�Ă�ǀĂůƵĂďůĞ�ƚŽŽů�ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵŵƵŶŝƚǇ͕ �ŝƚ�ŚĂƐ�ŶŽƚ�
ŬĞƉƚ�ƵƉ�ǁŝƚŚ�ƌĂƉŝĚ�ĐŚĂŶŐĞƐ�ŝŶ�ĐŽŵƉƵƟŶŐ�ĐĂƉĂďŝůŝƟĞƐ�ŽǀĞƌ�ƚŚĞ�ƉĂƐƚ�ĚĞĐĂĚĞƐ͘�dŚĞ�ĨŽƌŵĂƚ�ƉƵƚƐ�ůŝŵŝƚƐ�ŽŶ�ƚŚĞ�ƉƌĞĐŝƐŝŽŶ�ŽĨ�ŶƵŵĞƌŝĐ�
ĚĂƚĂ�;ƌĞŇĞĐƟŶŐ�ŝƚƐ�ƉƵŶĐŚͲĐĂƌĚ�ŽƌŝŐŝŶƐ�ǁŝƚŚ�ϭϭ�ĐŚĂƌĂĐƚĞƌƐ�ƌĞƐĞƌǀĞĚ�ĨŽƌ�ĞĂĐŚ�ŶƵŵďĞƌͿ͘�/ƚ�ƌĞƐƚƌŝĐƚƐ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�ƌĞĂĐƟŽŶƐ�ƚŚĂƚ�ĐĂŶ�
ďĞ�ƐƚŽƌĞĚ͕�ĂŶĚ�ŝƐ�ƐůŽǁ�ƚŽ�ĂĚĚ�ƐƵƉƉŽƌƚ�ĨŽƌ�ŶĞǁ�ƚǇƉĞƐ�ŽĨ�ĚĂƚĂ͘��dŚĞƐĞ�ůŝŵŝƚĂƟŽŶƐ�ƐŽŵĞƟŵĞƐ�ĨŽƌĐĞ�ĞǀĂůƵĂƚŽƌƐ�ƚŽ�ƐƚŽƌĞ�ĚĂƚĂ�ŝŶ�ŶŽŶͲ
ƐƚĂŶĚĂƌĚ�ǁĂǇƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞ�ƐƉĞĐŝĂů�ŚĂŶĚůŝŶŐ�ďǇ�ƵƐĞƌ�ĐŽĚĞƐ�ĂŶĚ�ďƌĞĂŬ�ƚŚĞ�ŐŽĂů�ŽĨ�ĐŽŵƉƵƚĞƌ�ƌĞĂĚĂďŝůŝƚǇ͘
dŽ�ĂĚĚƌĞƐƐ�ƚŚĞƐĞ�ƐŚŽƌƚĐŽŵŝŶŐƐ͕�Ă�ŶĞǁ�ƐƵďŐƌŽƵƉ�ŽĨ�ƚŚĞ�tŽƌŬŝŶŐ�WĂƌƚǇ�ŽŶ��ǀĂůƵĂƟŽŶ��ŽͲŽƉĞƌĂƟŽŶ�;tW���ƐƵďŐƌŽƵƉ�ϯϴͿ�ǁĂƐ�
ĨŽƌŵĞĚ�ŝŶ�ϮϬϭϮ�ƚŽ�ĚĞĮŶĞ�Ă�ŶĞǁ͕�ŇĞǆŝďůĞ�ƐƚĂŶĚĂƌĚ�ƚŽ�ĞǀĞŶƚƵĂůůǇ�ƌĞƉůĂĐĞ��E�&Ͳϲ͘�^ŝŶĐĞ�ŝƚƐ�ŝŶĐĞƉƟŽŶ͕�ƚŚĞ�ƐƵďŐƌŽƵƉ�ŚĂƐ�ŵĞƚ�ƚǁŝĐĞ�
Ă�ǇĞĂƌ͕ �ĚƌĂŌŝŶŐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĂŶĚ�ƐƉĞĐŝĮĐĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŶĞǁ�ƐƚĂŶĚĂƌĚ͕�ĐƵƌƌĞŶƚůǇ�ĐĂůůĞĚ�'ĞŶĞƌĂůŝǌĞĚ�EƵĐůĞĂƌ��ĂƚĂ�Žƌ�'E�͘
GND is a hierarchical structure that is both human- and machine-readable.  While the hierarchy was designed in XML, it can be 
ĞĂƐŝůǇ�ƐƚŽƌĞĚ�ŝŶ�ĂŶǇ�ŚŝĞƌĂƌĐŚŝĐĂů�ƌĞƉƌĞƐĞŶƚĂƟŽŶ͕�ŝŶĐůƵĚŝŶŐ�ďŝŶĂƌǇ�ĨŽƌŵĂƚƐ�ůŝŬĞ�,�&ϱ͘
dŚĞ�ĚƌĂŌ�'E��ƐƚƌƵĐƚƵƌĞ�ŚĂƐ�ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�ĐŽĚĞ�&h�'��;͚&Žƌ�hƉĚĂƟŶŐ��ĂƚĂ�ĂŶĚ�'ĞŶĞƌĂƟŶŐ��ǀĂůƵĂƟŽŶƐ͛Ϳ͘�&h�'�͕�
ǁŚŝĐŚ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�Ăƚ�>ĂǁƌĞŶĐĞ�>ŝǀĞƌŵŽƌĞ�EĂƟŽŶĂů�>Ăď͕�ƐƵƉƉŽƌƚƐ�ƚƌĂŶƐůĂƟŶŐ��E�&Ͳϲ�ĮůĞƐ�ƚŽ�ĂŶĚ�ĨƌŽŵ�'E�͕�ǀŝƐƵĂůŝǌŝŶŐ�ĚĂƚĂ͕�
physics checking and processing.
/Ŷ�ƚŚŝƐ�ƚĂůŬ͕�ǁĞ�ƉƌĞƐĞŶƚ�ƚŚĞ�ƉƌŽŐƌĞƐƐ�Ăƚ�tW���ƚŽǁĂƌĚƐ�ĚĞĮŶŝŶŐ�ƚŚĞ�ŶĞǁ�ƐƚĂŶĚĂƌĚ͕�ĂƐ�ǁĞůů�ĂƐ�ƉƌŽŐƌĞƐƐ�ƚŽǁĂƌĚƐ�ŝŵƉůĞŵĞŶƟŶŐ�
'E��ĂŶĚ�ďƵŝůĚŝŶŐ�ƵƉ�Ă�ƌŽďƵƐƚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŽĨ�ĐŽĚĞƐ�ĐĂƉĂďůĞ�ŽĨ�ŚĂŶĚůŝŶŐ�'E�ͲĨŽƌŵĂƩĞĚ�ĚĂƚĂ͘�tĞ�ĂůƐŽ�ĚŝƐĐƵƐƐ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�
ƚƌĂŶƐŝƟŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽŵŵƵŶŝƚǇ�ĨƌŽŵ��E�&Ͳϲ�ƚŽ�ƚŚĞ�ŶĞǁ�'E��ƐƚĂŶĚĂƌĚ͘
WƌĞƉĂƌĞĚ�ďǇ�>>E>�ƵŶĚĞƌ��ŽŶƚƌĂĐƚ���Ͳ��ϱϮͲϬϳE�Ϯϳϯϰϰ
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R496 Nuclear data web dissemination efforts at the NNDC 
:ŽŚŶƐŽŶ�d�͕͘�^ŽŶǌŽŐŶŝ���͕͘�WƌŝƚǇĐŚĞŶŬŽ��͕͘��ƌĐŝůůĂ�Z͕͘��ƌŽǁŶ��͘ 
EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �hƉƚŽŶ͕�Ez͕ �h^�

dŚĞ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ�ůŽĐĂƚĞĚ�ŝŶ��ƌŽŽŬŚĂǀĞŶ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ��ŽīĞƌƐ�Ă�ǁŝĚĞ�ǀĂƌŝĞƚǇ�ŽĨ�ŽŶůŝŶĞ�ƐĞƌǀŝĐĞƐ͘��
/ŶĐůƵĚĞĚ�ĂƌĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ǀŝĂ�ƉƌŽĚƵĐƚƐ�ƐƵĐŚ�ĂƐ�EƵ�Ăƚ�Ϯ͘Ϭ͕�tĂůůĞƚ��ĂƌĚƐ͕��E^�&ͬyhE�>�ƐĞĂƌĐŚ��ĂŶĚ�ĮůĞ�ƌĞƚƌŝĞǀĂůƐ�
ĨŽƌ�ŽďƚĂŝŶŝŶŐ�ĚĞƚĂŝůĞĚ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŝŶĨŽƌŵĂƟŽŶ͕�ĂŶĚ��E�&ͬ�y&KZ�ƐĞĂƌĐŚĞƐ�ĨŽƌ��ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŝŶĨŽƌŵĂƟŽŶ͘��
KŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŚĞĂǀŝůǇ�ƵƐĞĚ�ƐĞƌǀŝĐĞƐ͕�EƵ�Ăƚ�Ϯ͘Ϭ�ƉƌĞƐĞŶƚƐ�Ă�ƌŝĐŚ�ĂŶĚ�ĞĂƐǇͲƚŽͲƵƐĞ�ŝŶƚĞƌĨĂĐĞ�ƚŽ�ĞǆƉůŽƌĞ�ŵĂŶǇ�ĂƐƉĞĐƚƐ�ŽĨ�ŶƵĐůĞĂƌ�
ĂŶĚ�ĚĞĐĂǇ�ƉƌŽƉĞƌƟĞƐ͘���dŚĞ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ�
^ƚƌƵĐƚƵƌĞ�;�E^�&Ϳ�ĮůĞƐ�ƵƉŽŶ�ǁŚŝĐŚ�ƚŚŝƐ�ŝŶƚĞƌĨĂĐĞ�ŝƐ�ďĂƐĞĚ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ƚŚĞ��E^�&�ĚĂƚĂďĂƐĞ�ƵƐŝŶŐ�ĂŶ�ŽŶůŝŶĞ�ƐĞĂƌĐŚ�ĂŶĚ�
ƌĞƚƌŝĞǀĂů�ǁĞď�ŝŶƚĞƌĨĂĐĞ͘��&ƌŽŵ�ŚĞƌĞ�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ƋƵŝĐŬůǇ�ůŽĐĂƚĞ�ƐƵƉƉŽƌƟŶŐ�ůŝƚĞƌĂƚƵƌĞ�ĂŶĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ůĂƚĞƐƚ�ĚĂƚĞƐ�ŽŶ�
ǁŚŝĐŚ�ĞǀĂůƵĂƟŽŶƐ�ĂƌĞ�ďĂƐĞĚ͘��ŽŵƉůĞŵĞŶƚĂƌǇ�ƚŽ�ƚŚŝƐ�ŝƐ�ƚŚĞ�ǁĞď�ŝŶƚĞƌĨĂĐĞ�ĨŽƌ�ƐĞĂƌĐŚŝŶŐ�ĂŶĚ�ƌĞƚƌŝĞǀŝŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ƵŶĞǀĂůƵ-
ĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�;yhE�>Ϳ͕�ƌĞƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ůĂƚĞƐƚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐƵůƚƐ�ĨŽƌ�ŶƵĐůĞĂƌ�ƐƚƌƵĐƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘��EƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�
ĚĂƚĂ͕�ŝŶĐůƵĚŝŶŐ�ĮƐƐŝŽŶ�ǇŝĞůĚƐ͕�ĐĂŶ�ďĞ�ĂĐĐĞƐƐĞĚ�ƚŚƌŽƵŐŚ�̂ ŝŐŵĂ�Žƌ��E�&ͬ�y&KZ�ƐĞĂƌĐŚ�ĂŶĚ�ƌĞƚƌŝĞǀĂů�ŝŶƚĞƌĨĂĐĞƐ͘���ĞŚŝŶĚ�Ăůů�ƚŚŝƐ͕�ƚŚĞ�
EƵĐůĞĂƌ�^ĐŝĞŶĐĞ�ZĞĨĞƌĞŶĐĞƐ�;E^ZͿ�ŝŶƚĞƌĨĂĐĞ�ĞŶĂďůĞƐ�ĮŶĞůǇ�ƚƵŶĞĚ�ƐĞĂƌĐŚĞƐ�ĨŽƌ�ƌĞƐĞĂƌĐŚ�ƉĂƉĞƌƐ͘��hƐĞƌƐ�ŵĂǇ�ĂůƐŽ�ĂǀĂŝů�ƚŚĞŵƐĞůǀĞƐ�
ŽĨ�ŽŶůŝŶĞ�ƚŽŽůƐ�ƚŽ�ĐĂůĐƵůĂƚĞ�ŝŵƉŽƌƚĂŶƚ�ƋƵĂŶƟƟĞƐ�ƐƵĐŚ�ĂƐ�ůŽŐŌ�ǀĂůƵĞƐ�Žƌ�Y�ǀĂůƵĞƐ͕�ĂŶĚ�ĂƌĞ�ĂďůĞ�ƚŽ�ĚŽǁŶůŽĂĚ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƵƟůŝƚǇ�
codes.
dŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ŽŶůŝŶĞ�ŚĂƐ�ďĞĞŶ�ƉƵƚ�ƚŽŐĞƚŚĞƌ�ƚŚƌŽƵŐŚ�ǇĞĂƌƐ�ŽĨ�ĐŽůůĂďŽƌĂƟǀĞ�ĞīŽƌƚƐ�ŽĨ� ƚŚŽƐĞ� ŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ĐŽŵŵƵŶŝƚǇ�ĂŶĚ͕�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ƐĞƌǀŝĐĞƐ�ŵĞŶƟŽŶĞĚ͕�ƚŚĞ�EĂƟŽŶĂů�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ��ŚŽƐƚƐ�ƚŚĞ�'&ŽƌŐĞ�ƐĞƌǀĞƌ�ƚŽ�ĨĂĐŝůŝƚĂƚĞ�
ƚŚĞƐĞ�ĞīŽƌƚƐ͘��'&ŽƌŐĞ�ƉƌŽǀŝĚĞƐ�ĮůĞ�ǀĞƌƐŝŽŶŝŶŐ͕�ďƵŐ�ƚƌĂĐŬŝŶŐ͕�ĂŶĚ�tŝŬŝ�ĚŽĐƵŵĞŶƚƐ��ĂŶĚ�ƚŚĞ�ŶĞǁ���s�E���ƐǇƐƚĞŵ�ŝŶƚĞƌĨĂĐĞƐ�ǁŝƚŚ�
'&ŽƌŐĞ�ƚŽ�ƉƌŽǀŝĚĞ�ƌĞĂů�ƟŵĞ�ƋƵĂůŝƚǇ�ĐŽŶƚƌŽů�ĂŶĚ�ĐŚĞĐŬŝŶŐ�ŽĨ�ďŽƚŚ�ĐŽĚĞƐ�ĂŶĚ���E�&�ĚĂƚĂ͘���ůƚŚŽƵŐŚ�ŶŽƚ�ĞǆŚĂƵƐƟǀĞ͕�ƉƌĞƐĞŶƚĞĚ�
ŚĞƌĞ�ĂƌĞ�Ă�ĨĞǁ�ŽĨ�ƚŚĞ�ŽŶůŝŶĞ�ƐĞƌǀŝĐĞƐ�ĂǀĂŝůĂďůĞ�ĂůŽŶŐ�ǁŝƚŚ�ĞīĞĐƟǀĞ͕��ƐŽŵĞƟŵĞƐ�ŶŽƚ�ǁĞůůͲŬŶŽǁŶ͕�ǁĂǇƐ�ƚŽ�ƵƟůŝǌĞ�ƚŚĞƐĞ�ƌĞƐŽƵƌĐĞƐ͘����
tŽƌŬ�Ăƚ��E>�ǁĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�KĸĐĞ�ŽĨ�EƵĐůĞĂƌ�WŚǇƐŝĐƐ͕�KĸĐĞ�ŽĨ�^ĐŝĞŶĐĞ�ŽĨ�ƚŚĞ�h͘^͘��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ��ƵŶĚĞƌ�ĐŽŶƚƌĂĐƚ�EŽ͘���Ͳ
AC02-98CH10886

PL497 General description of fission observables: the GEF code
^ĐŚŵŝĚƚ�<,͘�ϭ͕�:ƵƌĂĚŽ��͘�ϭ͕�^ĐŚŵŝƩ��͘�Ϯ
ϭ���E�'͕�'ƌĂĚŝŐŶĂŶ͕�&ƌĂŶĐĞ͖�Ϯ�'�E/>͕��ĂĞŶ͕�&ƌĂŶĐĞ

dŚĞ�ƐĞŵŝͲĞŵƉŝƌŝĐĂů�'�ŶĞƌĂů�&ŝƐƐŝŽŶ�ŵŽĚĞů�'�&�ƚƌĞĂƚƐ�ƐƉŽŶƚĂŶĞŽƵƐ�ĮƐƐŝŽŶ�ĂŶĚ�ĮƐƐŝŽŶ�ƵƉ�ƚŽ�ĂŶ�ĞǆĐŝƚĂƟŽŶ�ĞŶĞƌŐǇ�ŽĨ�ĂďŽƵƚ�ϭϬϬ�
DĞs�ŽĨ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŶƵĐůĞŝ�ĨƌŽŵ���с�ϴϬ�ƚŽ���с�ϭϭϮ͘�'�&�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�Ă�ŶƵŵďĞƌ�ŽĨ�ƌĞŐƵůĂƌŝƟĞƐ�ŝŶ�ĮƐƐŝŽŶ�Žď-
ƐĞƌǀĂďůĞƐ͕�ƌĞǀĞĂůĞĚ�ďǇ�ƐǇƐƚĞŵĂƟĐ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ͕�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ŐĞŶĞƌĂů�ůĂǁƐ�ŽĨ�ƐƚĂƟƐƟĐĂů�ĂŶĚ�ƋƵĂŶƚƵŵ�ŵĞĐŚĂŶŝĐƐ͘�/ƚ�ŝƐ�
ƵŶŝƋƵĞ�ŝŶ�ƉƌŽǀŝĚŝŶŐ�Ă�ŐĞŶĞƌĂů�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĞƐƐĞŶƟĂůůǇ�Ăůů�ĮƐƐŝŽŶ�ŽďƐĞƌǀĂďůĞƐ�;ŝƐŽƚŽƉŝĐ�ĮƐƐŝŽŶͲĨƌĂŐŵĞŶƚ�ǇŝĞůĚƐ͕�ĮƐƐŝŽŶͲĨƌĂŐŵĞŶƚ�
ŬŝŶĞƟĐ�ĞŶĞƌŐŝĞƐ͕�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŐĂŵŵĂ�ĂŶĚ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ͕͙Ϳ�ŝŶ�Ă�ĐŽŶƐŝƐƚĞŶƚ�ǁĂǇ�ǁŚŝůĞ�ƉƌĞƐĞƌǀŝŶŐ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶƐ�ďĞƚǁĞĞŶ�
Ăůů�ŽĨ�ƚŚĞŵ͘�/Ŷ�ĐŽŶƚƌĂƐƚ�ƚŽ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ŽƚŚĞƌ�ĞǆŝƐƟŶŐ�ĮƐƐŝŽŶ�ĐŽĚĞƐ͕�'�&�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŽďƚĂŝŶ�ƌĞůŝĂďůĞ�ƉƌĞĚŝĐƟŽŶƐ�ĨŽƌ�ŶƵĐůĞŝ�ĨŽƌ�
ǁŚŝĐŚ�ŶŽ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĞǆŝƐƚƐ͘�'�&�ŝƐ�ĐŽŶƟŶƵŽƵƐůǇ�ŝŵƉƌŽǀĞĚ�ĂŶĚ�ŚĂƐ�ďĞĐŽŵĞ�Ă�ƵƐĞĨƵů�ƚŽŽů�ĨŽƌ�ĨƵŶĚĂŵĞŶƚĂů�ƉŚǇƐŝĐƐ�ĂŶĚ�
ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ŶƵĐůĞĂƌ�ƚĞĐŚŶŽůŽŐǇ�ŝŶ�ƚŚĞ�ůĂƐƚ�ǇĞĂƌƐ͘�'�&�ŝƐ�ĂůƐŽ�ǀĞƌǇ�ŽŌĞŶ�ƵƐĞĚ�ĨŽƌ�ƐŝŵƵůĂƟŶŐ�ŶƵĐůĞĂƌͲƉŚǇƐŝĐƐ�ĞǆƉĞƌŝŵĞŶƚƐ͘���
ĚĞƚĂŝůĞĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�'�&�ŝŶĐůƵĚŝŶŐ�Ă�ƚŚŽƌŽƵŐŚ�ĐŽŵƉĂƌŝƐŽŶ�ďĞƚǁĞĞŶ�'�&�ƌĞƐƵůƚƐ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŝŶ�΀ϭ΁͘
/Ŷ�ƚŚŝƐ�ĐŽŶƚƌŝďƵƟŽŶ�ǁĞ�ǁŝůů�ŝůůƵƐƚƌĂƚĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�'�&�ďǇ�ĐŽŵƉĂƌŝŶŐ�ŝƚƐ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ĞǆŝƐƟŶŐ�ĚĂƚĂ͘�tĞ�ǁŝůů�ĂůƐŽ�ĚĞŵŽŶƐƚƌĂƚĞ�
ŝƚƐ�ƵƐĞĨƵůŶĞƐƐ�ĨŽƌ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĂŶĚ�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ƌĞĂĐƚŽƌ�ƉŚǇƐŝĐƐ͘�&ŝŶĂůůǇ͕ �ǁĞ�ǁŝůů�ĚŝƐĐƵƐƐ�ƉŽƐƐŝďůĞ�ĨƵƚƵƌĞ�
improvements and developments of the code.

΀ϭ΁�< Ͳ͘,͘�^ĐŚŵŝĚƚ͕��͘�:ƵƌĂĚŽ͕��Ś͘��ŵŽƵƌŽƵǆ͕��͘�^ĐŚŵŝƩ͕�EƵĐůĞĂƌ��ĂƚĂ�^ŚĞĞƚƐ�ϭϯϭ�;ϮϬϭϲͿ�ϭϬϳ
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Abstracts

PL498 Reactor simulations using JEFF-3 nuclear data: assessing performance and needs 
:ĂĐƋŵŝŶ�Z͘�͕����
�ĠƉĂƌƚĞŵĞŶƚ�Ě͛�ƚƵĚĞƐ�ĚĞƐ�ZĠĂĐƚĞƵƌƐ͕����͕�^ĂŝŶƚͲWĂƵůͲůĞǌͲ�ƵƌĂŶĐĞ�͕�&ƌĂŶĐĞ�

�ůƚŚŽƵŐŚ�ƚŚĞƌĞ�ĞǆŝƐƚ�ǁĞůůͲĞƐƚĂďůŝƐŚĞĚ�ŵĞƚŚŽĚŽůŽŐŝĞƐ�ĨŽƌ�ĚĞƌŝǀŝŶŐ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ĨƌŽŵ�ƌĞĂĐƚŽƌ�ĚĞƐŝŐŶ͕�ŽƉĞƌĂƟŽŶ�Žƌ�
ƐĂĨĞƚǇ�ƉĂƌĂŵĞƚĞƌƐ͕�ŝŶ�ƉƌĂĐƟĐĞ͕�ƚŚĞƌĞ�ŝƐ�ŽŌĞŶ�ŶŽ�ƐǇƐƚĞŵĂƟĐ�ĂŶĚ�ǁĞůůͲƐƵďƐƚĂŶƟĂƚĞĚ�ƋƵĂŶƟƚĂƟǀĞ�ĞǀĂůƵĂƟŽŶ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�
ŝŵƉƌŽǀĞŵĞŶƚƐ�ŶĞĞĚĞĚ�ƚŽ�ĂĐŚŝĞǀĞ�Ă�ŐŝǀĞŶ�ƌĞĂĐƚŽƌ�ƉĞƌĨŽƌŵĂŶĐĞ͘��Ɛ�Ă�ƌĞƐƵůƚ͕�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐŝƐƚƐ�ƐŽŵĞƟŵĞƐ�ĂƌŐƵĞ�ƚŚĂƚ�ƚŚĞǇ�ůĂĐŬ�
ƉƌŽƉĞƌ�ũƵƐƟĮĐĂƟŽŶ�ĨŽƌ�ƉƌŝŽƌŝƟǌŝŶŐ�ƚŚĞŝƌ�ǁŽƌŬ͕�ĞƐƉĞĐŝĂůůǇ�ǁŚĞŶ�ĨĂĐĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽůůĞĐƟǀĞ�ĐŚĂůůĞŶŐĞ�ŽĨ�ƵƉĚĂƟŶŐ�ŵĂŶǇ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ĨŽƌ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ͘
dŚĞ�ĚŝĸĐƵůƟĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�Ă�ƌŝŐŽƌŽƵƐ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ĨŽƌ�ĂĐŚŝĞǀŝŶŐ�Ă�ŐŝǀĞŶ�ƌĞĂĐƚŽƌ�ƉĞƌĨŽƌŵĂŶĐĞ�
ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ĂŶĚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ƌĞĂƐŽŶƐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ͘��ǆĂŵƉůĞƐ�ƚĂŬĞŶ�ĨƌŽŵ�ƚŚĞ�ƌĞĐĞŶƚ�ƵƐĞ�ŽĨ�:�&&Ͳϯ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĨŽƌ�ƐƉĞĐŝĮĐ�
>tZ͕�^&Z�ĂŶĚ�DdZ�ĂƉƉůŝĐĂƟŽŶƐ�ŝůůƵƐƚƌĂƚĞ�ƚŚĞƐĞ�ĚŝĸĐƵůƟĞƐ�ĂŶĚ�ƐŽŵĞ�ƌĞůĂƚĞĚ�ƉŝƞĂůůƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ŝƚ�ŝƐ�ƐŚŽǁŶ�ƚŚĂƚ͕�ŝĨ�ƚŚĞ�ĂƐƐĞƐƐ-
ŵĞŶƚ�ŝƐ�ŶŽƚ�ĚŽŶĞ�ǁŝƚŚ�ĚƵĞ�ĐĂƌĞ͕�ŝŶ�Ă�ĐŽŶƐŝƐƚĞŶƚ�ĂŶĚ�ŐůŽďĂů�ĂƉƉƌŽĂĐŚ͕�ƚŚĞ�ƌĞĂĐƚŽƌ�ƉĞƌĨŽƌŵĂŶĐĞ�ŽďũĞĐƟǀĞƐ�ĐĂŶ�ƌĞƐƵůƚ�ŝŶ�ŶĞĞĚůĞƐƐůǇ�
ĚĞŵĂŶĚŝŶŐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽŶ�ƐŽŵĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ͘��ŽŶǀĞƌƐĞůǇ͕ �ƵƐŝŶŐ�ƵŶƌĞĂůŝƐƟĐ�ĞƐƟŵĂƚĞƐ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĐŽǀĂƌŝĂŶĐĞƐ�ŝŶ�ƌĞĂĐƚŽƌ�
ƐŝŵƵůĂƟŽŶƐ�ĐĂŶ�ůĞĂĚ�ƚŽ�ƵŶƌĞůŝĂďůĞ�ĂŶĚ�ƉŽƐƐŝďůǇ�ŵŝƐůĞĂĚŝŶŐ�ĐŽŶĐůƵƐŝŽŶƐ͕�ĞǀĞŶ�ǁŚĞŶ�ƚŚĞ�ĞƐƟŵĂƚĞƐ�ĂƌĞ�ďŝĂƐͲĨƌĞĞ͘���ďĂůĂŶĐĞĚ�ĂƉ-
proach is suggested as an appropriate way of performing such an assessment. 

PL499 CIELO collaboration advances in evaluating cross sections for 239Pu, 238U, 235U,  
56Fe, 16O and 1H
Chadwick M.
>ŽƐ��ůĂŵŽƐ�EĂƟŽŶĂů�>ĂďŽƌĂƚŽƌǇ͕ �>ŽƐ��ůĂŵŽƐ͕�h^�

&Žƌ�ƚŚƌĞĞ�ǇĞĂƌƐ�ƚŚĞ��ŽůůĂďŽƌĂƟǀĞ�/ŶƚĞƌŶĂƟŽŶĂů��ǀĂůƵĂƚĞĚ�>ŝďƌĂƌǇ�KƌŐĂŶŝǌĂƟŽŶ�;�/�>KͿ͕�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚĞ�E��ͬK����ĂŶĚ�
ƚŚĞ�/���͕�ŚĂƐ�ďĞĞŶ�ǁŽƌŬŝŶŐ�ƚŽ�ĂĚǀĂŶĐĞ�ŽƵƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŶĞƵƚƌŽŶ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƵƉ�ƚŽ�ϮϬ�DĞs�ĨŽƌ�Ă�ƐƵŝƚĞ�ŽĨ�ŚŝŐŚͲƉƌŝŽƌŝƚǇ�
ŝƐŽƚŽƉĞƐ͗�ϭ,͕�ϭϲK͕�ϱϲ&Ğ͕�Ϯϯϱh͕�Ϯϯϴh͕�ϮϯϵWƵ͘�dŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ƚŚŝƐ�ĞīŽƌƚ�ĐŽŵĞ�ĨƌŽŵ�ůĂďŽƌĂƚŽƌŝĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�
ǁŽƌůĚ͕�ĂŶĚ�ďƌŝŶŐ�ĞǆƉĞƌƟƐĞ�ŝŶ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƚŚĞŽƌǇ�ĂŶĚ�ŵŽĚĞůŝŶŐ͕�ŵĞĂƐƵƌĞŵĞŶƚ͕�ĞǀĂůƵĂƟŽŶ͕�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�ĚĂƚĂ�ƚĞƐƟŶŐ d͘ŚŝƐ�
ƉĂƉĞƌ�ǁŝůů�ƐƵŵŵĂƌŝǌĞ�ƚŚĞ�ƉƌŽŐƌĞƐƐ�ƚŽ�ĚĂƚĞ͕�ĚŝƐĐƵƐƐ�͞ůĞƐƐŽŶƐͲůĞĂƌŶĞĚ͕͟ �ĂŶĚ�ŝĚĞŶƟĨǇ�ĨƵƚƵƌĞ�ǁŽƌŬ�ƚŚĂƚ�ŝƐ�ŶĞĞĚĞĚ͘
dŚĞ�ŽǀĞƌǀŝĞǁ�ǁŝůů�ŚŝŐŚůŝŐŚƚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŵĂĚĞ�ĚƵƌŝŶŐ�ƚŚĞ�ĐŽƵƌƐĞ�ŽĨ�ƚŚŝƐ�ĐŽůůĂďŽƌĂƟŽŶ͕�ĨŽƌ�ĮƐƐŝŽŶ�ĐƌŽƐƐ�
ƐĞĐƟŽŶƐ͕�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ͕�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ͕�ĂŶĚ�ŶĞƵƚƌŽŶ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ͕�ĂŶĚ�;Ŷ͕ϮŶͿ͕�ŝŶ�ďŽƚŚ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�
ĂŶĚ�ƚŚĞ�ŚŝŐŚĞƌ�ĞŶĞƌŐǇ�ƌĂŶŐĞ͘�^ŽŵĞ�ŽĨ�ƚŚĞ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ƚŚĞŽƌǇ�ĂŶĚ�ŵŽĚĞůŝŶŐ�ĂĚǀĂŶĐĞƐ�ǁŝůů�ĂůƐŽ�ďĞ�ĚĞƐĐƌŝďĞĚ͕�ĂƐ�ǁŝůů�ƚŚĞ�
ĚĂƚĂďĂƐĞ�ǁŽƌŬ�ƚŽ�ƌĞƉƌĞƐĞŶƚ͕�ĂŶĚ�ƉĞƌĨŽƌŵ�ŝŶƚĞŐƌĂů�ǀĂůŝĚĂƟŽŶ�ƚĞƐƟŶŐ�ŽŶ͕�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚĂů��/�>K�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂďĂƐĞƐ͘

�ƵƌŝŶŐ�ƚŚĞ�ĐŽƵƌƐĞ�ŽĨ�ƚŚŝƐ�ĐŽůůĂďŽƌĂƟŽŶ͕�ĐĞƌƚĂŝŶ�ĮŶĚŝŶŐƐ͕�ĂŶĚ�ƚĞŶƚĂƟǀĞ�ĐŽŶĐůƵƐŝŽŶƐ͕�ŚĂǀĞ�ďĞĞŶ�ƌĞĂĐŚĞĚ�ďǇ�ƚŚĞ�ƚĞĂŵƐ�;ĞǆĂŵƉůĞƐ�
ŚĞƌĞ�ŝŶĐůƵĚĞ�ƚŚĞ�ƚŚĞ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞ�ϭϲK;Ŷ͕ĂͿ�ĐƌŽƐƐ�ƐĞĐƟŽŶ͖�ƚŚĞ�ƚŚĞƌŵĂů�Ϯϯϱh�ƉƌŽŵƉƚ�ĮƐƐŝŽŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌƵŵ�;W&E^Ϳ�ǁŝƚŚ�
ĂŶ�ĂǀĞƌĂŐĞ�ĞŶĞƌŐǇ�ŽĨ�ĂďŽƵƚ�Ϯ͘ϬϬ�DĞs͖�ĂŶĚ�ƵƉĚĂƚĞƐ�ŶĞĞĚĞĚ�ƚŽ�ƚŚĞ�Ϯϯϱh;Ŷ͕ŐͿ�ĐĂƉƚƵƌĞ�ĐƌŽƐƐ�ƐĞĐƟŽŶ�ŶĞĂƌ�Ă�ŬĞsͿ͘�/Ŷ�ŽƚŚĞƌ�ĐĂƐĞƐ͕�
ƚŚĞƌĞ�ƌĞŵĂŝŶ�ĚŝƐƉĂƌĂƚĞ�ŽƉŝŶŝŽŶƐ�ŽŶ�ůĞƐƐ�ǁĞůů�ƵŶĚĞƌƐƚŽŽĚ�ƋƵĂŶƟƟĞƐ�;ĞǆĂŵƉůĞƐ�ŝŶĐůƵĚĞ�ƚŚĞ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ŝŶ�
ĂĐƟŶŝĚĞƐ͕�ĂŶĚ�ƚŚĞ�ĂǀĞƌĂŐĞ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�ϮϯϵWƵ�W&E^Ϳ͘�dŚĞƐĞ�ĮŶĚŝŶŐƐ�ǁŝůů�ďĞ�ƐƵŵŵĂƌŝǌĞĚ͕�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ŽŶŐŽŝŶŐ�ǁŽƌŬ�ƚŚĂƚ�ŚĂƐ�
ďĞĞŶ�ŝŶŝƟĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�Ăŝŵ�ƚŽ�ƌĞƐŽůǀĞ�ƚŚĞƐĞ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ��/�>K�ƐƚĂƌƚĞƌ�ĮůĞƐ�ǁŝůů�ďĞ�ĚĞƐĐƌŝďĞĚ͘�
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PL500 CENDL project, the Chinese Evaluated Nuclear Data Library
Ge Z., Wu H., Chen G., Rua X., Xu R.
�ŚŝŶĂ�EƵĐůĞĂƌ��ĂƚĂ��ĞŶƚĞƌ͕ ��ŚŝŶĂ��ŽŵŵŝƩĞĞ�ŽĨ�EƵĐůĞĂƌ��ĂƚĂ͕��ŚŝŶĂ�/ŶƐƟƚƵƚĞ�ŽĨ��ƚŽŵŝĐ��ŶĞƌŐǇ͕ �W͘ Z͘��ŚŝŶĂ

�Ɛ�Ă�ŵĂũŽƌ�ƉƌŽũĞĐƚ�ŽĨ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŝŶ��ŚŝŶĂ͕���E�>�ƉƌŽũĞĐƚ�ĐŽŶƚĂŝŶƐ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ͕�ĞǀĂůƵĂƟŽŶƐ�ĂŶĚ�ƌĞůĂƚĞĚ�
ŵĞƚŚŽĚŽůŽŐŝĞƐ�ƐƚƵĚŝĞƐ͘�DŽƌĞ�ƚŚĂŶ�ϭϬ�ƵŶŝǀĞƌƐŝƟĞƐ�ĂŶĚ�ŝŶƐƟƚƵƟŽŶƐ�ŝŶ��ŚŝŶĂ�ĂƌĞ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŽ�ƚŚĞ�ƉƌŽũĞĐƚ͘�dŚĞ�ŵĂŝŶ�ŽƵƚƉƵƚ�ŽĨ�
ƚŚĞ�ƉƌŽũĞĐƚ�ŝƐ�ƚŚĞ�ŐĞŶĞƌĂů�ƉƵƌƉŽƐĞ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĮůĞ͗��ŚŝŶĂ��ǀĂůƵĂƚĞĚ�EƵĐůĞĂƌ��ĂƚĂ�>ŝďƌĂƌǇ�;��E�>Ϳ͕�ǁŚŝĐŚ�ĐŽŶƚĂŝŶĞĚ�
ĞǀĂůƵĂƚĞĚ�ŶĞƵƚƌŽŶ�ĚĂƚĂ�ĮůĞƐ�ĨŽƌ�ƐĞǀĞƌĂů�ŚƵŶĚƌĞĚ�ŶƵĐůĞŝ͘�dŚĞ�ĮƐƐŝŽŶ�ǇŝĞůĚ�ĚĂƚĂ͕�ĂĐƟǀĂƟŽŶ�ĚĂƚĂ�ĂŶĚ�ĚĞĐĂǇ�ĚĂƚĂ�ƐƵďͲůŝďƌĂƌŝĞƐ�ǁŝůů�
be included in CENDL.  
ZĞĐĞŶƚ�ǇĞĂƌƐ͕�ŵŽƐƚ�ŶĞƵƚƌŽŶ�ĮůĞƐ�ŽĨ�ƚŚĞ�ƵƉĚĂƚĞĚ���E�>�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ƌĞĐĞŶƚůǇ�ĞǆƉĞƌŝŵĞŶƚĂů�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ƚŚĞ�
ƵƉĚĂƚĞĚ�ŵĞƚŚŽĚŽůŽŐǇ͕ �ǁŚŝĐŚ�ĐŽŶƚĂŝŶ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵŽĚĞů�ĐŽĚĞ�hE&�ƐĞƌŝĞƐ�;ƚŚĞ�ƵƉĚĂƚĞĚ�ǀŝƐŝŽŶ�ŝƐ�hE&ϮϬϭϱͿ͕�ƚŚĞ�ĐƌŽƐƐ�ƐĞĐ-
ƟŽŶ�ĐŽǀĂƌŝĂŶĐĞ�ĞǀĂůƵĂƟŽŶ�ƐǇƐƚĞŵ��Ks���ĂŶĚ�^�D�t͕�Ğƚ�Ăů͘�dŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ůŝŐŚƚ͕�ƐƚƌƵĐƚƵƌĞ͕�
ĂĐƟŶŝĚĞ�ŶƵĐůĞŝ�ĞƚĐ�ŚĂǀĞ�ďĞĞŶ�ǀĂůŝĚĂƚĞĚ�ďǇ�ƚŚĞ�ƐǇƐƚĞŵ�ŽĨ�ƚŚĞ��E�/d^�ǁŚŝĐŚ�ĐŽŶƚĂŝŶƐ�ŵŽƌĞ�ƚŚĂŶ�ϭϮϬϬ�ŝŶƚĞŐƌĂů�ďĞŶĐŚŵĂƌŬƐ͕�ĂŶĚ�
ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŽƚŚĞƌ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĮůĞƐ͕�ĂŶĚ�ƐŽŵĞ�ŽĨ�ƚŚĞŵ�ƉƌĞĚŝĐƚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ǁĞůů�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŽƚŚĞƌ�ĮůĞƐ͘�dŚĞ�ƵƉ-
ĚĂƚĞĚ���E�>�ĮůĞƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ���&Z͕�dD^Z͕���^�ƉƌŽũĞĐƚƐ͕�ĞƚĐ͘�ĂŶĚ�ǀĞƌǇ�ŐŽŽĚ�ĨĞĞĚďĂĐŬ�ƌĞĐĞŝǀĞĚ͘�
New nuclear data measurements also are performed with the reactors and accelerators in China, some of the new measure-
ŵĞŶƚƐ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ƵƉĚĂƚĞĚ���E�>�ĞǀĂůƵĂƟŽŶ�ĂĐƟǀŝƟĞƐ͘�̂ ĞǀĞƌĂů�ĨĂĐŝůŝƟĞƐ�ĂƌĞ�ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�ŝŶ��ŚŝŶĂ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ƵƐĞĚ�
ĨŽƌ�ƚŚĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŝŶ�ĨƵƚƵƌĞ͘�dŚĞ�ƌĞůĂƚĞĚ�ŵĞƚŚŽĚŽůŽŐŝĞƐ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ƚŚĞ���E�>�
project support. 

S501 Testing of the ABBN-RF multigroup data library in photon transport calculations
<ŽƐĐŚĞĞǀ�s͘ ͕�>ŽŵĂŬŽǀ�'͕͘�DĂŶƚƵƌŽǀ�'͕͘�dƐŝďŽƵůŝĂ��͘
:ŽŝŶƚ�^ƚŽĐŬ��ŽŵƉĂŶǇ�͞^ƚĂƚĞ�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŽĨ�ƚŚĞ�ZƵƐƐŝĂŶ�&ĞĚĞƌĂƟŽŶ�ʹ�/ŶƐƟƚƵƚĞ�ĨŽƌ�WŚǇƐŝĐƐ�ĂŶĚ�WŽǁĞƌ�
�ŶŐŝŶĞĞƌŝŶŐ�ŶĂŵĞĚ�ĂŌĞƌ��͘�/͘�>ĞǇƉƵŶƐŬǇ͕͟ �ĚĞƉĂƌƚŵĞŶƚ�ŽĨ�ŶƵĐůĞĂƌ�ƌĞĂĐƚŽƌƐ�ĂŶĚ�ĨƵĞů�ĐǇĐůĞ͕�KďŶŝŶƐŬ͕�ZƵƐƐŝĂ

�ĐĐƵƌĂƚĞ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ� ŝŽŶŝǌĂƟŽŶ�ƌĂĚŝĂƟŽŶ�ŝƐ�ǀĞƌǇ� ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ŶƵĐůĞĂƌ�ƐĂĨĞƚǇ�ƐƚƵĚǇ͘� /ƚ�ŵĂǇ�ďĞ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƐŚŝĞůĚ�ŵĂ-
ƚĞƌŝĂůƐ͕�ƚƌĂŶƐƉŽƌƚ�ĐŽŶƚĂŝŶĞƌƐ͕�ŶƵĐůĞĂƌ�ĨƵĞů�ƐƚŽƌĂŐĞ͕�ĚƵƌŝŶŐ�ŽƉĞƌĂƟŽŶ�ŽĨ�ŶƵĐůĞĂƌ�ĨĂĐŝůŝƚǇ͘�dŚĞ�ŵĂŝŶ�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚŝƐ�ƌĂĚŝĂƟŽŶ�
ŝƐ�ƉŚŽƚŽŶ�ŇƵǆ͕�ďĞĐĂƵƐĞ�ƚŚĞ�ŶĞƵƚƌŽŶ�ŇƵǆ�ŝƐ�ƌĞĚƵĐĞĚ�ǁŝƚŚŝŶ�ƐŚŝĞůĚ�ŝŶ�ƚŚĞ�ŵŽƐƚ�ĐĂƐĞƐ͘�'ĂŵŵĂ�ƌĂĚŝĂƟŽŶ�ŝƐ�ƉƌŽĚƵĐĞĚ�ǀŝĂ�ďŽƚŚ�ŽĨ�
ŶƵĐůĞĂƌ�ĨƵĞů�ĂŶĚ�ƐŚŝĞůĚŝŶŐ�ŵĂƚĞƌŝĂůƐ͘�WŚŽƚŽŶ�ŝŶƚĞƌĂĐƟŽŶ�ŝƐ�ŬŶŽǁŶ�ǁŝƚŚ�ĂƉƉƌŽƉƌŝĂƚĞ�ĂĐĐƵƌĂĐǇ͕ �ďƵƚ�ŐĂŵŵĂ�ƌĂǇ�ƉƌŽĚƵĐƟŽŶ�ŬŶŽǁŶ�
with less accuracy. 
dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ�ƐƚƵĚǇŝŶŐ�ƉŚŽƚŽŶ�ƉƌŽĚƵĐƟŽŶ�ĚĂƚĂ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŝŶ�ŝƌŽŶ�ĂŶĚ�ůĞĂĚ͘�tĞ�ƚĞƐƚĞĚ�ƚŚŝƐ�
ĚĂƚĂ� ƚŚƌŽƵŐŚ� ĐĂůĐƵůĂƟŽŶƐ�ŽĨ� ƐƉŚĞƌĞƐ�ŽĨ� ŝƌŽŶ� ;/�^��W��>�ZDͲ�&Ͳ&�Ͳ^,/�>�ͲϬϬϭͿ� ĂŶĚ� ůĞĂĚ� ;�>�ZDͲ�&ͲW�Ͳ^,/�>�ͲϬϬϭͿ� ƵƐŝŶŐ�
D�EW�ĐŽĚĞ͘�EĞƵƚƌŽŶ�ĂŶĚ�ƉŚŽƚŽŶ�ƐƉĞĐƚƌĂ�ǁŝůů�ďĞ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ZK^&KE�͕��E�&ͬ�Ͳϳ͘ϭ͕�:�&&Ͳϯ͘Ϯ�ĂŶĚ�:�E�>Ͳϰ͘Ϭ�ŶƵĐůĞĂƌ�
ĚĂƚĂ�ůŝďƌĂƌŝĞƐ͘�ZĞƐƵůƚƐ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ƐŚŽǁ�ƚŚĂƚ�Ăůů�ŽĨ�ƚŚĞƐĞ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ŚĂǀĞ�ĚŝīĞƌĞŶƚ�ƉŚŽƚŽŶ�ƉƌŽĚƵĐƟŽŶ�ĚĂƚĂ�ĨƌŽŵ�ŶĞƵƚƌŽŶ�
ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ŚĂǀĞ�ƉŽŽƌ�ĂŐƌĞĞŵĞŶƚ�ǁŝƚŚ�ĞǀĂůƵĂƚĞĚ�ďĞŶĐŚŵĂƌŬ�ĞǆƉĞƌŝŵĞŶƚ͘
dŚĞ����EͲZ&�ŵƵůƟŐƌŽƵƉ�ĐƌŽƐƐͲƐĞĐƟŽŶ�ůŝďƌĂƌǇ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ZK^&KE��ĚĂƚĂ�ĂŶĚ�ŝƚ�ŚĂƐ�ƚǁŽ�ĨŽƌŵĂƚƐ�ŽĨ�ŵŝĐƌŽ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ͗�
���E�ĂŶĚ�D�dy^͘�tĞ�ĐŽŵƉĂƌĞĚ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ďŽƚŚ�ƚŚŝƐ�ĚĂƚĂ�ƚŽ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ZK^&KE��ƉŽŝŶƚͲǁŝƐĞ�ůŝďƌĂƌŝĞƐ͕�ŝƚ�ƐŚŽǁƐ�
ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ͘��ĂůĐƵůĂƚĞĚ�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů��ͬ��ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŝŶ�ŶĞƵƚƌŽŶ�ƐƉĞĐƚƌĂ�ĂƌĞ�ŝŶ�ůŝŵŝƚ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞƌƌŽƌƐ�ďƵƚ�ĨŽƌ�
ƚŚĞ�ƉŚŽƚŽŶ�ƐƉĞĐƚƌƵŵ�ĂƌĞ�ŽƵƚ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĞƌƌŽƌƐ͘��ŽŶƚƌŝďƵƟŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ŐĂŵŵĂ�ƌĂǇƐ�ďĞĐŽŵĞƐ�ƐŵĂůůĞƌ�ǁŝƚŚ�ŝŶĐƌĞĂƐŝŶŐ�
ĚŝĂŵĞƚĞƌ�ŽĨ� ƐƉŚĞƌĞƐ͘�ZĞƐƵůƚƐ�ŽĨ�ĐĂůĐƵůĂƟŽŶƐ�ƵƐŝŶŐ�ŐƌŽƵƉͲǁŝƐĞ�ĂŶĚ�ƉŽŝŶƚͲǁŝƐĞ� ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ĐƌŽƐƐ�ƐĞĐƟŽŶƐ�ƐŚŽǁ�Ă�ŐŽŽĚ�
agreement both for photon and neutron spectra.
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S067 Thermal neutron scattering data for LiF and BeF2
tĂŶŐ�:͕͘�^ƵŶ�t͕͘�,Ƶ��͕͘�zĞ�d͘ ͕�^ŽŶŐ�,͘
/ŶƐƟƚƵƚĞ�ŽĨ��ƉƉůŝĞĚ�WŚǇƐŝĐƐ�ĂŶĚ��ŽŵƉƵƚĂƟŽŶĂů�DĂƚŚĞŵĂƟĐƐ͕��ĞŝũŝŶŐ͕�W͘ Z͘��ŚŝŶĂ

dŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĂƌĞ�ǁŝĚĞůǇ�ƵƐĞĚ�ŝŶ�ŶƵĐůĞĂƌ�ĞŶŐŝŶĞĞƌŝŶŐ�ĂƉƉůŝĐĂƟŽŶƐ͕�ƐƵĐŚ�ĂƐ�ƌĞĂĐƚŽƌ�ĚĞƐŝŐŶ͕�ƌĂĚŝĂƟŽŶ�ƐŚŝĞůĚŝŶŐ͕�
ůŽŶŐͲůŝǀĞĚ�ŶƵĐůĞĂƌ�ǁĂƐƚĞ�ƚƌĂŶƐŵƵƚĂƟŽŶ͕��ŽƌŽŶ�EĞƵƚƌŽŶ��ĂƉƚƵƌĞ�dŚĞƌĂƉǇ�;�E�dͿ�͘��ůƚŚŽƵŐŚ�ƚŚĞ�ƐƵďͲůŝďƌĂƌŝĞƐ�ŽĨ�ƐŽŵĞ�ŵŽĚĞƌĂ-
tor materials are given in the available evaluated nuclear data libraries, the data for more materials are needed for the molten 
salt reactor.
��ĐŽĚĞ͕�^/Z/h^͕� ŝƐ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƉƌŽĚƵĐĞ�ĚĂƚĂ�ŝŶ��E�&Ͳϲ�ĨŽƌŵĂƚ͘�dŚŝƐ�ĐŽĚĞ�
ĐŽŶƐŝĚĞƌĞĚ�ĐŽŚĞƌĞŶƚ�ĞůĂƐƟĐ͕�ŝŶĐŽŚĞƌĞŶƚ�ĞůĂƐƟĐ͕�ĐŽŚĞƌĞŶƚ�ŝŶĞůĂƐƟĐ�ĂŶĚ�ŝŶĐŽŚĞƌĞŶƚ�ŝŶĞůĂƐƟĐ�ƐĐĂƩĞƌŝŶŐ�ƉƌŽĐĞƐƐĞƐ͘�dŚĞ�ƉŚŽŶŽŶ�
ďĂŶĚ�ƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ�ƉƌŽũĞĐƚĞĚ�ƉŚŽŶŽŶ�ĚĞŶƐŝƟĞƐ�ŽĨ�ƐƚĂƚĞƐ�;�K^Ϳ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ�,ĞůůŵĂŶͲ&ĞǇŶŵĂŶ�dŚĞŽƌĞŵ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�
Ă�ůĂƫĐĞ�ĚǇŶĂŵŝĐƐ�ĚŝƌĞĐƚ�ŵĞƚŚŽĚ͘�dŚĞ�ƚŚĞƌŵĂů�ŶĞƵƚƌŽŶ�ƐĐĂƩĞƌŝŶŐ�ĚĂƚĂ�ĨŽƌ�>ŝ&�ĂŶĚ��Ğ&Ϯ�ĂƌĞ�ŐŝǀĞŶ�ĂŶĚ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ƵƐĞĚ�ĨŽƌ�
molten salt reactor.

S502  Verification of the databases EXFOR and ENDF
� �ĞƌƚŽŶ�'͘ϭ͕��ĂŵĂƌƚ�'͘�ϭ͕��ĂďĞůůŽƐ�K͘�Ϯ͕��ĞĂƵǌĂŵǇ��͘�ϭ͕�^ŽƉƉĞƌĂ�E͘�Ϯ͕��ŽƐƐĂŶƚ�D͘�Ϯ
� ϭ�^ŽĐŝĠƚĠ�ĚĞ��ĂůĐƵů�DĂƚŚĠŵĂƟƋƵĞ͕�^�͕�WĂƌŝƐ͕�&ƌĂŶĐĞ͖�Ϯ�E����ĂƚĂ��ĂŶŬ͕�K���͕�WĂƌŝƐ͕�&ƌĂŶĐĞ

dŚĞ�ŽďũĞĐƟǀĞ�ŽĨ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ�ĨŽƌ�ƚŚĞ�ǀĞƌŝĮĐĂƟŽŶ�ŽĨ�ůĂƌŐĞ�ĞǆƉĞƌŝŵĞŶƚĂů�;�y&KZͿ�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ĚĂƚĂďĂƐĞƐ�;:�&&͕ �
�E�&͕ �:�E�>͕�d�E�>͙Ϳ͘�dŚĞ�ǁŽƌŬ�ŝƐ�ĂƉƉůŝĞĚ�ƚŽ�ŶĞƵƚƌŽŶ�ƌĞĂĐƟŽŶƐ�ŝŶ��y&KZ�ĚĂƚĂ͕�ŝŶĐůƵĚŝŶŐ�ƚŚƌĞƐŚŽůĚ�ƌĞĂĐƟŽŶƐ͕�ŝƐŽŵĞƌŝĐ�ƚƌĂŶƐŝ-
ƟŽŶƐ͕�ĂŶŐƵůĂƌ�ĚŝƐƚƌŝďƵƟŽŶƐ�ĂŶĚ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƌĞŐŝŽŶ͘�/ƚ�ŝƐ�ĂƉƉůŝĞĚ�ĨŽƌ�ŝƐŽƚŽƉĞƐ�ĂŶĚ�ŶĂƚƵƌĂů�ĞůĞŵĞŶƚƐ͘
��ŵĞƚŚŽĚŽůŽŐǇ�ŝƐ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ĐůĂƐƐŝĮĐĂƟŽŶ�ĂŶĚ�ƌĂŶŬŝŶŐ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ��y&KZ�ĚĂƚĂ͘�dŚŝƐ�ŵĞƚŚŽĚ�ƵƐĞƐ�Ă�ƐƚĂƟƐƟĐĂů�ĂƉ-
ƉƌŽĂĐŚ�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ŽĨ�ďŽƚŚ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ͘�&Žƌ�ĞĂĐŚ�ƌĞĂĐƟŽŶ͕�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�
ĞǀĂůƵĂƚĞĚ�ĚĂƚĂ�ĂƌĞ�ĐŽŵƉĂƌĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŚĞĐŬ�ŝĨ�ƚŚĞǇ�ĂƌĞ�ŝŶ�ŐŽŽĚ�ĂŐƌĞĞŵĞŶƚ͘�dŚŝƐ�ŝƐ�ĚŽŶĞ�ďǇ�ĐŽŵƉƵƟŶŐ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ďĞƚǁĞĞŶ�
Ă�ĐƵƌǀĞ�;ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ĚĂƚĂͿ�ĂŶĚ�Ă�ƐĞƚ�ŽĨ�ƉŽŝŶƚƐ�;ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂͿ͘��&Žƌ�Ă�ŐŝǀĞŶ��y&KZ�ĚĂƚĂ͕�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ŝƐ�ĐŽŵƉƵƚĞĚ�
ĂƐ�ƚŚĞ�ŐĂƉ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ǀĞƌƟĐĂů�ĐŽŶĮĚĞŶĐĞ�ŝŶƚĞƌǀĂůƐ�ŽĨ��y&KZ�ĂŶĚ��E�&͘ �dŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŝŶ�ĂďƐĐŝƐƐĂ�ŽĨ�ƚŚĞ��y&KZ�ƉŽŝŶƚ�
ŝƐ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ďǇ�ĐŽŵƉƵƟŶŐ�ƚŚĞ�ŵŝŶŝŵĂů�ĚŝƐƚĂŶĐĞ�ŽǀĞƌ�ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ĐŽŶĮĚĞŶĐĞ�ŝŶƚĞƌǀĂů͘��Ŷ�ŝŶĚŝĐĂƚŽƌ�ŝƐ�ĐŽŵƉƵƚĞĚ�ĂƐ�
ƚŚĞ�ƌĂƟŽ�ŽĨ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ĂŶĚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶ�ŽĨ��E�&�ĂŶĚ��y&KZ͘�dŚĞ�ŐƌĞĂƚĞƌ�ƚŚĞ�ŝŶĚŝĐĂƚŽƌ͕ �ƚŚĞ�
lower is the agreement between EXFOR and ENDF. Finally, the average of all the indicators for all the EXFOR point is computed.
hƐŝŶŐ�ƚŚŝƐ�ĂůŐŽƌŝƚŚŵ͕�ϴ�ϲϭϳ�ƌĞĂĐƟŽŶƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ͕�ǁŝƚŚ�Ă�ƚŽƚĂů�ŽĨ�ϮϬϬ�ϰϱϴ��y&KZ�ĚĂƚĂ͘�KŶůǇ�Ϯй�ŽĨ�ƚŚĞƐĞ��y&KZ�ĚĂƚĂ�ĂƌĞ�
ĐůĂƐƐŝĮĞĚ�ŝŶ�ƚŚĞ�ůŽǁĞƌ�ƌĂŶŬŝŶŐ͕�ĂŶĚ�Ϯϰϳ�ƌĞĂĐƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�ŝĚĞŶƟĮĞĚ�ƚŽ�ďĞ�ƌĞǀŝƐĞĚ͘
As a part of the resonance analysis, a comparison of the resonance integrals (790) compiled in EXFOR database with those 
ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ĞǀĂůƵĂƚĞĚ�ůŝďƌĂƌŝĞƐ�ŝƐ�ĂůƐŽ�ƉĞƌĨŽƌŵĞĚ͘�/Ŷ�ƐŽŵĞ�ĐĂƐĞƐ͕�ůĂƌŐĞ�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ĐƵƌƌĞŶƚ�ĞǀĂůƵĂƟŽŶƐ�ŚĂǀĞ�ďĞĞŶ�
ĨŽƵŶĚ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞƐĞ�ĚĂƚĂ�ŚĂƐ�ďĞĞŶ�ĂůƐŽ�ƵƐĞĚ�ƚŽ�ĐŽƌƌĞĐƚ�ĨĞǁ�ĚĞĮĐŝĞŶĐŝĞƐ�ŝŶ��y&KZ�ĞŶƚƌŝĞƐ͘



317

ND 2016 - PROGRAMME & ABSTRACT BOOK 

S503  Inter-comparison of Hauser-Feshbach model codes toward better actinide evaluations
�ĂƉŽƚĞ�Z͘�ϭ͕�,ŝůĂŝƌĞ�^͘�Ϯ͕�/ǁĂŵŽƚŽ�K͘�ϯ͕�<ĂǁĂŶŽ�d͘ �ϰ
ϭ�/���͕�sŝĞŶŶĂ͕��ƵƐƚƌŝĂ͖�Ϯ����͕��ƌƵǇĞƌĞƐͲůĞͲ�ŚĂƚĞů͕�&ƌĂŶĐĞ͖�ϯ�:���͕�dŽŬĂŝ͕�/ďĂƌĂŬŝ͕�:ĂƉĂŶ͖�ϰ�>�E>͕�>ŽƐ��ůĂŵŽƐ͕�
NM, USA.

dŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĐŽĚĞƐ�ƚŚĂƚ�ŝŶĐůƵĚĞ�Ă�ƉƌĞͲĞƋƵŝůŝďƌŝƵŵ�ŵŽĚĞů�ŚĂǀĞ�ďĞĞŶ�ƉůĂǇŝŶŐ�ĨŽƌ�ǇĞĂƌƐ�Ă�ĐĞŶƚƌĂů�ƌŽůĞ�ŝŶ�ƉƌŽĚƵĐŝŶŐ�ĞǀĂůƵ-
ated nuclear
ƌĞĂĐƟŽŶ�ĚĂƚĂ�ĮůĞƐ͘�dŚĞ�ĐŽĚĞƐ͕�ƐƵĐŚ�ĂƐ��ŵƉŝƌĞ͕�d�>z^͕���KE�͕�ĂŶĚ��Ž,ϯ͕�ŚĂǀĞ�ďĞĞŶ�ĂŶĚ�ĂƌĞ�ƐƟůů�ĂĐƟǀĞůǇ�ƵƉŐƌĂĚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�
ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚ�ŶƵĐůĞĂƌ�ƌĞĂĐƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ�ďǇ�ƐŚĂƌŝŶŐ�ĂŶĚ�ĞǆĐŚĂŶŐŝŶŐ�ƚŚĞŽƌĞƟĐĂů�ŬŶŽǁůĞĚŐĞ�ĂƐ�ǁĞůů�ĂƐ�ĐŽŵƉƵƚĂƟŽŶĂů�
ƚĞĐŚŶŝƋƵĞƐ�ďĞƚǁĞĞŶ�ĂĐƚŽƌƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞŝƌ�ĚĞǀĞůŽƉŵĞŶƚ͘��ůďĞŝƚ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƚŚĞ�ŵŽĚĞů�ĐŽĚĞƐ�ĂĨŽƌĞŵĞŶƟŽŶĞĚ�ŝƐ�ƋƵŝƚĞ�
ƐŝŵŝůĂƌ͕ �ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞĂĐƟŽŶ�ŵŽĚĞůƐ�ĂƐ�ǁĞůů�ĂƐ�ĐŽŵƉƵƚĂƟŽŶĂů�ƚĞĐŚŶŝƋƵĞƐ�ĂĚŽƉƚĞĚ�ŵĂǇ�ƉƌŽĚƵĐĞ�ƐŽŵĞ�ĚŝīĞƌĞŶĐĞƐ�
ŝŶ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ƌĞƐƵůƚƐ͘�dŚĞ�/����EƵĐůĞĂƌ��ĂƚĂ�^ĞĐƟŽŶ�ĐŽŶĚƵĐƚƐ�ŽŶĞ�ŽĨ�ƐƵĐŚ�ŝŶƚĞƌͲŽƌŐĂŶŝǌĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟŽŶƐ͕�ĂŶĚ�ĚĞĮŶĞĚ�
ƐŽŵĞ�ĞǆĞƌĐŝƐĞƐ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĐŽĚĞƐ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ŶƵĐůĞĂƌ�ĚĂƚĂ�ĞǀĂůƵĂƟŽŶƐ͕�ǁŝƚŚ�Ă�ƉĂƌƟĐƵůĂƌ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�
ĂĐƟŶŝĚĞ�ĞǀĂůƵĂƟŽŶƐ͘�tĞ�ƌĞƉŽƌƚ�ŚĞƌĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�,ĂƵƐĞƌͲ&ĞƐŚďĂĐŚ�ĐĂůĐƵůĂƟŽŶƐ�ĨŽƌ�ŶĞƵƚƌŽŶ� ŝŶĚƵĐĞĚ�ƌĞĂĐƟŽŶƐ�ŽŶ�ĂĐƟŶŝĚĞ�
ŶƵĐůĞŝ�ƵƐŝŶŐ�ƚŚĞ�ŝŶƉƵƚ�ƉĂƌĂŵĞƚĞƌƐ�ĚĞĮŶĞĚ�ŝŶ�ƚŚĞ�/����ƌĞƉŽƌƚ�΀�ĂƉŽƚĞ�Ğƚ�Ăů͕͘�/E��ͲE�^ͲϬϲϱϰ�;ϮϬϭϰͿ΁͕�ĂŶĚ�ĚŝƐĐƵƐƐ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�
among these codes.

S504 Resonance parameters from neutron capture measurements of dysprosium isotopes in  
the energy range 10 - 1000 eV
Shin SG. 1, Namkung W. 1, Cho MH. 1, Kang YR. 2, Lee MW. 2, Kim G. 3, Danon Y. 4
ϭ�WŽŚĂŶŐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕ �WŽŚĂŶŐ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�Ϯ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ ��ŽŶŐŶĂŵ�
/ŶƐƟƚƵƚĞ�ŽĨ�ZĂĚŝŽůŽŐŝĐĂů�Θ�DĞĚŝĐĂů�^ĐŝĞŶĐĞƐ͕��ƵƐĂŶ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚǇƐŝĐƐ͕�<ǇƵŶŐƉŽŽŬ�
EĂƟŽŶĂů�hŶŝǀĞƌƐŝƚǇ͕ ��ĂĞŐƵ͕�ZĞƉƵďůŝĐ�ŽĨ�<ŽƌĞĂ͖�ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĞĐŚĂŶŝĐĂů͕��ĞƌŽƐƉĂĐĞ͕�ĂŶĚ�EƵĐůĞĂƌ�
�ŶŐŝŶĞĞƌŝŶŐ͕�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ͕�dƌŽǇ͕ �EĞǁ�zŽƌŬ͕�h^�

We measured resonance parameters of dysprosium using isotopically enriched dysprosium samples (Dy-161, Dy-162, Dy-163, 
and Dy-164) and natural dysprosium sample from the neutron capture yield in the energy region from 10 eV to 1 keV at the 
'ĂĞƌƩŶĞƌ�>/E����ĞŶƚĞƌ�Ăƚ�ZĞŶƐƐĞůĂĞƌ�WŽůǇƚĞĐŚŶŝĐ� /ŶƐƟƚƵƚĞ͘�dŚĞ�ŶĞƵƚƌŽŶ�ĐĂƉƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�Ăƚ�Ă�ŇŝŐŚƚ�
ƉĂƚŚ�ŽĨ�Ϯϱ�ŵ�ǁŝƚŚ�Ă�ϭϲͲƐĞŐŵĞŶƚ�ƐŽĚŝƵŵ�ŝŽĚŝĚĞ�ŵƵůƟƉůŝĐŝƚǇ�ĚĞƚĞĐƚŽƌ͘ �ZĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�ĐĂƉƚƵƌĞ�
ǇŝĞůĚ�ĂŶĚ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ƵƐŝŶŐ�ƚŚĞ�ŵƵůƟůĞǀĞů�ZͲŵĂƚƌŝǆ��ĂǇĞƐŝĂŶ�ĐŽĚĞ�^�DDz͘ �dƌĂŶƐŵŝƐƐŝŽŶ�ĚĂƚĂ�ĨƌŽŵ�Ă�ƉƌĞǀŝŽƵƐ�ŵĞĂƐƵƌĞŵĞŶƚ�
ŽĨ�Ă�ϭϬ�ŵŝů�ŶĂƚƵƌĂů�ĚǇƐƉƌŽƐŝƵŵ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ŶŽƌŵĂůŝǌĂƟŽŶ�ĨĂĐƚŽƌ�ĂŶĚ�ǁĂƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�Įƚ�ǁŝƚŚ�ƚŚĞ�ĐĂƉƚƵƌĞ�
yield data. 
tĞ�ŽďƐĞƌǀĞĚ�ŶĞǁ�ƌĞƐŽŶĂŶĐĞƐ�ŶŽƚ�ůŝƐƚĞĚ�ŝŶ��E�&ͬ�Ͳs//͘ϭ͖�ϳ�ŝŶ��ǇͲϭϲϬ͕�ϰϬ�ŝŶ��ǇͲϭϲϭ͕�ĂŶĚ�ϮϮ�ŝŶ��ǇͲϭϲϯ�ŝƐŽƚŽƉĞƐ͘�ZĞƐŽŶĂŶĐĞƐ�ŝŶ�
ƚŚĞ��E�&ͬ�Ͳs//͘ϭ�ĞǀĂůƵĂƟŽŶ�ƚŚĂƚ�ǁĞƌĞ�ŶŽƚ�ŽďƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ĐŽƵůĚ�ŶŽƚ�ďĞ�ƚƌĂĐĞĚ�ƚŽ�Ă�ůŝƚĞƌĂƚƵƌĞ�ƌĞĨĞƌĞŶĐĞ�
ǁĞƌĞ�ƌĞŵŽǀĞĚ͘�dŚŝƐ�ŝŶĐůƵĚĞƐ�ϲ�ƌĞƐŽŶĂŶĐĞƐ�ĨƌŽŵ��ǇͲϭϲϭ�ŝƐŽƚŽƉĞ͕�Ϯ�ƌĞƐŽŶĂŶĐĞƐ�ĨƌŽŵ��ǇͲϭϲϯ͕�ĂŶĚ�ϰ�ƌĞƐŽŶĂŶĐĞƐ�ĨƌŽŵ��ǇͲϭϲϰ͘
dŚĞ�ƌĞƐƵůƟŶŐ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĐĂƉƚƵƌĞ�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞŐƌĂůƐ�ŝŶ�ƚŚĞ�ĞŶĞƌŐǇ�ƌĞŐŝŽŶ�ĨƌŽŵ�Ϭ͘ϱ�Ğs�
ƚŽ�ϮϬ�DĞs͘ �dŚĞ�ĐĂƉƚƵƌĞ�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞŐƌĂůƐ�ĨƌŽŵ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĐĂůĐƵůĂƟŽŶƐ�ŽďƚĂŝŶĞĚ�
ďǇ�ƚŚĞ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĨƌŽŵ��E�&ͬ�Ͳs//ϭ͘ϭ͘�dŚĞ�ŶĞǁ�ƉĂƌĂŵĞƚĞƌƐ�ŐĂǀĞ�Ă�ƌĞƐŽŶĂŶĐĞ�ŝŶƚĞŐƌĂů�ǀĂůƵĞ�ŽĨ�ϭϰϭϬ�ц�ϯ�ďĂƌŶ�ĨŽƌ�
ŶĂƚƵƌĂů�ĚǇƐƉƌŽƐŝƵŵ͕�ǁŚŝĐŚ�ŝƐ�ΕϬ͘ϳй�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĂƚ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ��E�&ͬ�Ͳs//͘ϭ�ƉĂƌĂŵĞƚĞƌƐ͘
dŚĞ�ĂǀĞƌĂŐĞ�ůĞǀĞů�ƐƉĂĐŝŶŐ͕��Ϭ͕�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƐƚĂŝƌĐĂƐĞͲƉůŽƫŶŐ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƌĞƐŽŶĂŶĐĞ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ĂƐƐƵŵŝŶŐ�ƚŚĞ�ůĞǀĞů�
ƐƉĂĐŝŶŐ�ŝƐ�ƚŚĞŽƌĞƟĐĂůůǇ�Ă�ĐŽŶƐƚĂŶƚ͘�dŚĞ��Ϭ�ĨŽƌ��ǇͲϭϲϬ͕��ǇͲϭϲϭ͕��ǇͲϭϲϮ͕��ǇͲϭϲϯ͕�ĂŶĚ��ǇͲϭϲϰ�ǁĞƌĞ�ϭϲ͘ϱϰ�ц�Ϭ͘ϲϲ͕�Ϯ͘ϱϵ�ц�Ϭ͘Ϭϭ͕�ϱϱ͘ϳ�
ц�ϭ͘Ϭϯ͕�ϲ͘ϴϱ�ц�Ϭ͘Ϭϳ͕�ĂŶĚ�ϭϰϮ͘ϭϲ�ц�ϳ͘ϯϰ͕�ƌĞƐƉĞĐƟǀĞůǇ͘
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R505 A test blanket module mock-up experiment at high intensity deuteron triton neutron  
generator experimental platform
,ĂŶ�z͘ ͕��ŚĂŶŐ��͕͘��ŚĞŶ�^͕͘�yŝŽŶŐ�,͕͘�>ŝƵ��͕͘�:ŝĂŶŐ�:͕͘�tƵ�z͘ ͕�&�^�dĞĂŵ
<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�EĞƵƚƌŽŶŝĐƐ�ĂŶĚ�ZĂĚŝĂƟŽŶ�^ĂĨĞƚǇ͕ �/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�^ĂĨĞƚǇ�dĞĐŚŶŽůŽŐǇ͕ ��ŚŝŶĞƐĞ�
Academy of Sciences, Hefei, Anhui, P.R. China

dŽ�ƐƚƵĚǇ�ƚŚĞ�ƚƌŝƟƵŵ�ƉƌŽĚƵĐƟŽŶ�ƌĂƟŽ�ŽĨ�ƚŚĞ��ƵĂů�&ƵŶĐƟŽŶĂů�>ŝƚŚŝƵŵͲ>ĞĂĚ�;�&>>Ϳ�dĞƐƚ��ůĂŶŬĞƚ�DŽĚƵůĞ�;d�DͿ΀ϭ΁͕�ǁŚŝĐŚ�ŝƐ�ĚĞǀĞů-
ŽƉĞĚ�ďǇ�/ŶƐƟƚƵƚĞ�ŽĨ�EƵĐůĞĂƌ��ŶĞƌŐǇ�^ĂĨĞƚǇ�dĞĐŚŶŽůŽŐǇ�;/E�^dͿ�ĨŽƌ�/ŶƚĞƌŶĂƟŽŶĂů�dŚĞƌŵŽŶƵĐůĞĂƌ��ǆƉĞƌŝŵĞŶƚĂů�ZĞĂĐƚŽƌ�;/d�ZͿ�ĂƐ�
Ă�ƚǇƉŝĐĂů�ůŝƋƵŝĚ�d�D�ĐŽŶĐĞƉƚ͕�Ă�ŵŽĐŬͲƵƉ�ŚĂƐ�ďĞĞŶ�ĐŽŶƐƚƌƵĐƚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ��&>>�d�D�ĚĞƐŝŐŶ͘�dŚĞ�d�D�ŵŽĐŬͲƵƉ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�
ĞǆƚƌĂ�ƐŚŝĞůĚŝŶŐ�ĐŽŵƉŽŶĞŶƚ�ĂŶĚ�ĚƵĐƚ�ƐƚƌƵĐƚƵƌĞ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ƐƚƵĚǇ�ĚĞĞƉ�ƉĞŶĞƚƌĂƟŽŶ�ĞīĞĐƚ�ĂŶĚ�ŽƚŚĞƌ�ŶĞƵƚƌŽŶŝĐƐ�ƉĞƌĨŽƌŵĂŶĐĞ͘
/ƚƐ�ƚƌŝƟƵŵ�ďƌĞĞĚŝŶŐ�ďůŽĐŬ�ŝƐ�ŵĂĚĞ�ŽĨ��ŚŝŶĂ�>Žǁ��ĐƟǀŝƚǇ�DĂƌƚĞŶƐŝƟĐ;�>�DͿ�ƐƚĞĞů΀Ϯ΁�ĂŶĚ�WďͲ>ŝ�ĐŽŽůĂŶƚ͘�dŚĞ�ƐŚŝĞůĚŝŶŐ�ďůŽĐŬ�ŝƐ�
ŵĂĚĞ�ŽĨ�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞů�ĂŶĚ�ǁĂƚĞƌ͘ �dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵŽĐŬͲƵƉ�ǁŝůů�ďĞ�ŝƌƌĂĚŝĂƚĞĚ�ǁŝƚŚ�ϭϰ�DĞs�ŶĞƵƚƌŽŶƐ�ŽŶ�,ŝŐŚ�/ŶƚĞŶƐŝƚǇ��ĞƵ-
ƚĞƌŽŶ�dƌŝƚŽŶ�E�ƵƚƌŽŶ�'ĞŶĞƌĂƚŽƌ�;,/E�'Ϳ�ĞǆƉĞƌŝŵĞŶƚĂů�ƉůĂƞŽƌŵ΀ϯ΁͘�dƌŝƟƵŵ�ƉƌŽĚƵĐƟŽŶ�ƌĂƚĞƐ�ĂŶĚ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ǁŝůů�ďĞ�ŵĞĂƐƵƌĞĚ�
ŝŶ�ĚŝīĞƌĞŶƚ�ƉůĂĐĞƐ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŵŽĐŬͲƵƉ͘�ϲ>ŝ�ĚĞƚĞĐƚŽƌƐ�ǁŝůů�ďĞ�ƐĞƚ�ŝŶ�ƉŽƐŝƟŽŶƐ�ĂůŽŶŐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĐĞŶƚƌĂů�ĐŚĂŶŶĞů�ůŽĐĂƚĞĚ�ŝŶ�
ƚŚĞ�ŵŽĐŬͲƵƉ�ŵŝĚͲƉůĂŶĞ͘��ĐƟǀĂƟŽŶ�ĨŽŝůƐ�ǁŝůů�ďĞ�ƐĞƚ�ĂůŽŶŐ�ƚŚĞ�ĚƵĐƚ�ŝŶ�ƐŚŝĞůĚŝŶŐ�ƐƚƌƵĐƚƵƌĞ͘�ZĞĂĐƟŽŶ�ƌĂƚĞƐ�ǁŝůů�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�
ƐĞǀĞƌĂů�ƐĞƚƐ�ŽĨ�ĂĐƟǀĂƟŽŶ�ĨŽŝůƐ�ŽĨ��Ƶ͕��ů͕�Eď͕�ĂŶĚ�ůĞĂŬĞĚ�ŶĞƵƚƌŽŶƐ�ǁŝůů�ďĞ�ŵĞĂƐƵƌĞĚ�ďǇ�Ă�ůŝƋƵŝĚ�ƐĐŝŶƟůůĂƚŽƌ�ĚĞƚĞĐƚŽƌ͘ ��ŽƌŽŶͲĚŽƉŝŶŐ�
Polyethylene plates will surround the mock-up to reduce the neutron background in the shielding component.
dŚĞ�ŵĞĂƐƵƌĞĚ�ůĞĂŬĂŐĞ�ƐƉĞĐƚƌĂ�ĂŶĚ�ƌĞĂĐƟŽŶ�ƌĂƚĞƐ�ǁŝůů�ĐŽŵƉĂƌĞ�ǁŝƚŚ�ƚŚĞ�ĐĂůĐƵůĂƚĞĚ�ŽŶĞƐ�ƵƐŝŶŐ�^ƵƉĞƌ�DŽŶƚĞ��ĂƌůŽ�^ŝŵƵůĂƟŽŶ�
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