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h Neutron induced reactions
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Neutron cross sections
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;:\ /;V/nTO\F Neutron cross sections
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V/n_T} Neutron cross sections
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V/n_T} Chart of nuclides
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@JU‘TO\F Nuclei of interest for neutron induced reactions
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!!—/Qm Actinide build-up in reactors (“w” - process)
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V/n_T% Neutron time-of-flight
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@ERNJL/MF Neutron time-of-flight
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@ERNJL/MF Neutron time-of-flight
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V/n_T} Neutron time-of-flight
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V/n_T% Neutron time-of-flight
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Vrﬂ% Neutron time-of-flight
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V/n_T} Neutron time-of-flight
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V/n_T} Neutron time-of-flight
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The n_TOF facility at CERN
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/X _NnTOF The n_TOF facility at CERN
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The n_TOF facility at CERN
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The n_TOF facility at CERN

N/ £
] veps [ sateite
Wy

| - | proton beam/
' 20 GeVlc

i soddbmir WA
/

-

R Booster ,

Targ ,ﬁﬁ ‘1 4 GeV

L 2
I]zoom “auun®

500 pies 5 enes ©2006 DigitalGlobhe -

Frank Gunsing, CEA/Saclay ND2016, Brugge, September 13, 2016




(\jz g The n_TOF facility at CERN

Pulsed white neutron source:

» 20 GeV/c protons

* neutrons from spallation

* 6 ns rms pulse width

* frequency 1 pulse/2.4 seconds

* separate cooling and moderation
« flight path length EAR1: 185 m, since 2000

* flight path length EAR2: 20 m, since 2014

« @source: 7x10'2 protons/pulse
* @source: 2x10"° neutrons/pulse. | phase | target
* @EAR1: 510%(capture) — 5-10/(fission) neutrons/pulse 2001-2004

protons

neutrons

Main features:
 Large energy range in one experiment (0.1 eV - 250 MeV)
» Favorable signal to noise ratio for capture
on radioactive isotopes (actinides, fission products)
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(\jz g The n_TOF facility at CERN

Pulsed white neutron source:

» 20 GeV/c protons rotons
* neutrons from spgllatlon P —
* 6 ns rms pulse width

* frequency 1 pulse/2.4 seconds

* separate cooling and moderation

« flight path length EAR1: 185 m, since 2000

* flight path length EAR2: 20 m, since 2014

« @source: 7x10'2 protons/pulse
« @source: 2x10"° neutrons/pulse phase II-lll target
* @EAR1: 510%(capture) — 5-10/(fission) neutrons/pulse 2009-present

neutrons

Main features:
 Large energy range in one experiment (0.1 eV - 250 MeV)
» Favorable signal to noise ratio for capture
on radioactive isotopes (actinides, fission products)
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V/n_T} The n_TOF neutron spectrum EAR1
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@ER_N/?V/MF TOF-energy relation at n_TOF
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CERN
@ /év/n]'} Data acquisition

 Continuous sampling of detector output (zero deadtime)

« Offline event construction from timing and pulse height analysis (PHA)

* In some cases also pulse shape analysis (PSA) for particle identification
» Since Phase-lll, new DAQ with100 ms time window possible.
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beam dump
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Jn% EAR1 — EAR2

EAR?2
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Detectors EAR1
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Detectors EAR2
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h Measurements performed at n_TOF
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@mj V/m} Measurements performed at n_TOF
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% Measurements performed at n_TOF

M fission
M capture

C6D6

TAC PPAC FIC2 FIC1 FICO

2002 2003 2004
| Phase - |

Frank Gunsing, CEA/Saclay ND2016, Brugge, September 13, 2016 37



% Measurements performed at n_TOF

M fission
M capture
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h Measurements performed at n_TOF

M fission
M capture
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% Measurements performed at n_TOF

M fission
M capture
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% Measurements performed at n_TOF

M fission
M capture
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@JM} Upcoming measurements (2017 >)

EAR1

° 35C|(n,p)

° 69’71Ga(n,y)
° 88Sr(n,y)

° 89Y(n,'Y)

« 231Pa(n,f)
 others

sample availability

EAR2

* 1“N(n,p)

° 244,246Cm(n,y)
° 241Am(n,Y)

« 283Am(n,f)

° 239’241Pu(n,f)
e others
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CERN .
@Jév/rﬂ} Concluding remarks

 The n_TOF Collaboration consists of about 120 persons
and 40 institutes.

* Measured data are lost for Nuclear Data if not properly
documented and submitted to EXFOR

« Many datasets taken, renewed awareness of need
for dissemination

* New experiments depend critically on
- detector development
- sample preparation
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CERN Further listening:
@ /U'TO\F n TOF related talks at ND2016

n_TOF

1127 E. Chiaveri The n_TOF facility

R220 Y. H. Chen n_TOF EAR2 neutron beam
S222  J. Lerendegui-Marco Simulations spallation target
1136 C. Weiss Diamond detectors

1059 E. Gonzalez CHANDA

R299 G. Sibbens JRC target production

1297 D. Schumann PSI sample production
R493 E. Dupont Data dissemination
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Further listening:

n_TOF related talks at ND2016

EAR1 data

S131 M. Bacak

S416  E. Leal-Cidoncha
R028 J. Balibrea

S132 L. Cosentino
S031 M. Mastromarco
R118 F. Mingrone
S032  J. Lerendegui-Marco
R036 E. Mendoza
EAR2 data

R046 N. Colonna

R047 M. Sabaté-Gilarte
R042 C. Guerrero

R171  T. Wright

R093 A. Stamatopoulos

233U (n,y/f)

(n
234U(n’f)
235U(n,y/f)
235U(n,f)
236 (n,y)
2381 (n,y)
242PU(I’],Y)
241Am(n’Y)

'Be(n,a/p)

33(n,n)

147Pm(n,y), 771 Tm(n,y)
235U(n,fFF

240Py(n,f)
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;;/U“-T} n_TOF Collaboration

2014 - 2016
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(the n.TOF Collaboration)
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