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NUCLEAR DATA 
NEEDS 
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Nuclear Power 
 Reactors:  
Present & 

Future 
 

thermal syst. 

http://fortune.com/2014/04/10/asias-fission-frenzy/  
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Why we need ADS/fast reactors? 

( 235U, 233U ) 
FISSILE 

FERTILE 
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What is  
NUCLEAR DATA 
EVALUATION? 
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Definition of (ND) Evaluation 
A properly weighted combination of  
 - selected experimental data  
 - nuclear reaction modelling results  
        (if needed)  

Bayesian approaches (may use prior knowledge): 
� “Non-model” GLSQ fit (standards) 
� Model prior + experimental data: 
     Deterministic: Model Prior (Sens) + GLSQ 
     Stochastic (MC): BFMC, UMC, FMC (TENDL) 
     Hybrid: Model Prior (MC) + GLSQ  
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ND evaluation: energy ranges 

� Resonance energy range (* << D) 
� Unresolved resonance range (in between) 
   (self-shielding) 
� Fast neutron range (* >> D stat models) 
   keV  for  actinides,  MeV  for  Ni,  Fe,  Cr,… 
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Nuclear Data Evaluation ~ cooking 

From D. Neudecker, S. Gundacker, H. Leeb et al., ND2010, Jeju Isl., Korea 

GLSQ 
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Selection of experimental data (1) 

Raw data (EXFOR) 



Roberto Capote, r.capotenoy@iaea.org                                                                                                             
IAEA Nuclear Data Section 10 Joint ICTP-IAEA Workshop on Nuclear Reaction Data 

for nuclear power applications, 22-26 Sept. 2014, Trieste 

http://www-nds.iaea.org/reports-new/indc-reports/indc-nds/indc-nds-0526.pdf 

Rejected 
K. Zolotarev, INDC(NDS)-0526 

Selection of experimental data (2) 
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http://www-nds.iaea.org/reports-new/indc-reports/indc-nds/indc-nds-0526.pdf 

Selected and updated 
K. Zolotarev, INDC(NDS)-0526 

Selection of experimental data (3) 
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TALYS  & EMPIRE modelling codes 

EMPIRE paper 
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RIPL contents 

http://www-nds.iaea.org/RIPL-3/    

Nuclear Data Sheets 110 (2009) 3107–3214 
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ND evaluation in a 

nutshell:   
exp.data + model 
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RIPL 
Model 
Input 

Local 
input 

Modelling code Trial ENDF 
File 

Nuclear Data Evaluation process 

Resonance 
Evaluation 

EXFOR 
Select & update 
Experim. data 

Model vs.  
Experim. 

C4 

Final evaluated 
File in ENDF-6  

GLSQ fit 
(GANDR) 

Model 
PRIOR C4 + 
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ND evaluation in a 

nutshell:   
exp.data + model 
Welcome to the 

ND world ! 


