
Nuclear Data for Ion Beam Analysis 
Applications 

Paraskevi (Vivian) Dimitriou, Valentina Semkova,  and              
Viktor Zerkin 
Nuclear Data Section, Division of Physical and Chemical 
Sciences, Dept. of Nuclear Sciences and Applications 
 



• History 

• Results from last CRP on PIGE 

• Status of IBANDL – new features 

• Recent efforts 

• Future 

Outline 

ND2016, Bruges, 11-16 Sept. 2016 



 

• Year 2003: IAEA-NDS Technical Meeting 
 Creation of Ion Beam Analysis Nuclear Data Library on NDS server: 
 merging of Sigmabase and NRA database 
 

• Years 2005-2009: CRP on Development of Reference Database for 
Ion Beam Analysis (IAEA-TECDOC 1780) 

 Development of IBANDL: interface, database structure, graphical viewer 

 New Measurements of EBS, NRA cross sections  
 Evaluation: SigmaCalc (A. Gurbich, IPPE) made available through IBANDL 
 

• Years 2011-2015: CRP on Development of Reference Database for 
Particle-Induced Gamma-ray Emission spectroscopy (PIGE) 

 Review literature for relevant data 
 New measurements of PIGE cross sections to fill gaps or resolve discrepancies 
 Development of software for standardless PIGE 
 Evaluation (INDC(NDS)-0660) 
     
 

 

Historical Overview 
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PIGE CRP 2011-2015 (Final report in preparation) 
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PIGE CRP 



PIGE CRP: Measurements 
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PIGE CRP: Literature Search 
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Coordinated Cross-Section Measurement 

ND2016, Bruges, 11-16 Sept. 2016 

To assess systematic problems with thin-target measurements at different facilities and 
check Quality Assurance 

27Al(p,pg)27Al, E = 844 keV (isotropic line) – 10 keV E-step 
INDC(NDS)-0660 



Evaluations 
• SigmaCalc (A. Gurbich, IAEA Contracts) at http://sigmacalc.iate.obninsk.ru/  

  

ND2016, Bruges, 11-16 Sept. 2016 Figures: IAEA Report INDC(NDS)-0660, Vienna, June 2014  
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Bulk Analysis – Standardless PIGE 
• ERYA code for testing standardless PIGE bulk analysis: calculates mass fraction of 

the elements in a given sample by integrating relevant nuclear reaction cross sections 
along its depth 

• Distributed to CRP members for testing/Upgraded for PIGE depth profiling 

 



IBANDL after CRPs 
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Ion Beam Analysis Nuclear Data Library 

Total datasets: 3408    
Reactions: 164   Targets: 81 (34 elements) 
References: 831  
SigmaCalc data: 44 



IBANDL: features 

• IBANDL: development and maintenance by NDS since 2013 
 Web and Database Programming (Viktor Zerkin) 
 Data Compilation (Valentina Semkova) 
 Supervision in collaboration with IBA community 

 
• Major effort to link IBANDL to EXFOR database: 
 more information on IBANDL datasets and related references in EXFOR can 
 be accessed through links 
 
• New features:  

 Conversion between units 
Graphical comparison with User-supplied dataset 
 Cross sections in Inverse kinematics 
 

• Current version of IBANDL can be downloaded directly                                        
(https://www-nds.iaea.org/cdroms/) 
 

• Evaluated cross sections available through link to SigmaCalc 
(http://sigmacalc.iate.obninsk.ru/) 
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Example: Conversion of units in IBANDL 
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Conversion of units 
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Example: Inverse Kinematics in IBANDL 
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Inverse Kinematics in IBANDL 
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Inverse Kinematics in IBANDL 
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IBANDL Web Statistics 

2004-2014 
Geographical Distribution (%) Total per Year* 

Prepared by V.Zerkin, IAEA-NDS, 20-Apr-2015 
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IBANDL Web Statistics 

Total per Year by Areas* 

Prepared by V.Zerkin, IAEA-NDS, 20-Apr-2015 



IBA Benchmarking Measurements 

• IAEA Technical Meeting, 26-29 May 2015 
 

Purpose 

 

 Define methodology for benchmarking measurements 

 Proposed Guidelines for EBS, NRA and PIGE  

 Describe a Proficiency Benchmarking Measurement for EBS  

 Produce a list of priority benchmark experiments for EBS, NRA and PIGE 

 Data dissemination: benchmark data in IBANDL + calculational tools to produce thick-
target spectra on-the-fly 

 

Report: INDC(NDS)-0690 
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R-matrix Codes for Evaluation 

7Li(p,n)7Be reaction is a promising candidate for 

neutron source, e.g., BNCT, in a resonance range 

IBA applications:evaluation 

CNO cycles 

Spent fuel management: neutron production 



R-matrix Codes for Evaluation 
 

• IAEA Consultant Meeting on R-matrix codes for Charged-particle Reactions in the 
Resolved Resonance Region, 7-9 Dec. 2015 (INDC(NDS)-0703) 

 
Purpose 
 Compare existing R-matrix codes used in different fields of nuclear sciences (nuclear data 

evaluation, nuclear astrophysics, Ion Beam Analysis etc) 

 Define a common platform for all the codes: input/output resonance parameters can be 
understood and used by all codes  

 Propose a methodology for evaluation of cross-sections in the resolved resonance region 
followed by PIGE)  

 Produce evaluated cross sections in ENDF-6, R33 and simple format for users in specific 
and broader scientific community 

 Data dissemination 

 
 
   



Future 

• 2nd CM on R-matrix codes for charged-particle reactions in the 
resolved resonance region, Dec. 2016 

 
 R-matrix codes: common platform for using input/output resonances  

 Evaluation methodology: statistical treatment, uncertainties 

 Evaluated data files: frozen version will be produced and made available (in various 
formats: R33, ENDF-6, ascii files) 

  

• Thick-target yields from Benchmarking measurements: 
 Data will become available in IBANDL 

 On-the-fly calculations of thick-target yields for comparison 

 

• Continuous maintenance and development of IBANDL  
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Thank you! 


