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Outline 

• Introduction 

• EXFOR Quality classes 

• Some statistics 

• Visual inspection 

• Summary 
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Introduction 

• Usual route: Use EXFOR data to build data libraries. 

• Here, inverse route: Use nuclear data libraries, and TALYS, 
to check quality of EXFOR data 

• Started in 2007 with WPEC SG30 on Quality assessment of 
EXFOR 

• NEA report xx (2014) : Statistical verification and validation 
of the EXFOR database: (n,n’), (n,2n), (n,p), (n,alpha) and 
other neutron-induced reaction cross sections 

• NEA report xx (2016) : Statistical verification and validation 
of the EXFOR database: (n,gamma), (n,n’), (n,2n), (n,p), 
(n,alpha) and other neutron-induced reaction cross 
sections. Almost in print 
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Main contributors 

• Emmeric Dupont, NEA (-2014), for help to 

initiate this project and feedback on the first 

results 

• Oscar Cabellos, NEA (2014-), for continuing 

this project 

• Viktor Zerkin, IAEA: for releasing XC4 

databases and extensions of the format 

• Naohiko Otsuka: for feedback on erroneous 

compilations 
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Libraries for comparison 
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Quality classes 
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Quality classes 
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Quality classes 

• T: compared with theory/libraries 

• N: no pdf file available 

• R: Reviewed 

• E: Error in compilation (according to me) 

• Quality classes 1, 2 and 3 (R1, R2…etc.) 
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Goodness-of-fit estimators 
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Distribution of F-values 
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Energy dependent predictive power 
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Other information available 

• F factors averaged over subentry 

• F factors averaged over entry (“Quality of the 

entire experiment, or experimentalist”) 

• Statistical distribution of uncertainties 

• F factors averaged per reaction channel 

• F factors per projectile, target 

• Etc. etc. 
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Starting point: “Expert” (Gaussian) parameter uncertainties 
(A.J. Koning and D. Rochman, ``Modern nuclear data evaluation with the TALYS code system'', 

Nucl. Data Sheets 113, 2841 (2012).) Origin: Fingerspitzengefühl 
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Multiply these uncertainties by 5 and sample 

~200 parameters from uniform distribution 

mailto:R.CapoteNoy@iaea.org
http://www-nds.iaea.org/
http://www-nds.iaea.org/
http://www-nds.iaea.org/


19 WPEC-2016, 12-13 May 2016 

                                                         NEA Data Bank, Paris  

Arjan Koning, IAEA Nuclear Data Section 

e-mail: A.Koning@iaea.org 

 Web:    http://www-nds.iaea.org  

Fraction of EXFOR data inside 1-sigma uncertainty band 
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NDS-2012    Prior of this work 

Random TALYS calculations 

for all nuclides 

compared with 23490  

experimental data sets =  

2.7 million data points 
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“Knowing nothing”: Random TALYS parameters from initial 

parameter pdf: uniform distribution  with uncertainty multiplier = 5 
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Initial probability distribution for cross sections 

• Perform 1 global, unadjusted TALYS calculation for 
the entire periodic table of elements 

• Compare the results with all EXFOR data: 23490 
experimental data sets = 2.7 million data points 

• Determine the average deviation between TALYS and 
experiment. 

• Use the results as knowledge (“pseudo-experimental 
data”) in a Bayesian Monte Carlo updating scheme. 

 

• A.J. Koning, “Bayesian Monte Carlo method for 
nuclear data evaluation”, EPJ A51(12), p1-16 (2015) 
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Initial probability distributions for cross sections 
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Starting point:  global TALYS central values and uncertainties based on cross sections for 

all nuclides 
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Final 

Zooming in 
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Conclusions 

 

• WPEC SG30 on the quality of the EXFOR database has resulted in 

more NEA activities in the 2010-2016 period. 

• EXFOR has been compared, and to a large extent reviewed, for all 

neutron-induced cross sections – (n,tot), (n,el), (n,non), (n,f) remain 

to be done.  

• A huge subentry scoring table exists, containing quality scores per 

subentry. The most important score is “R” which means the paper 

has been “glanced through” to see whether there was no compiler 

mistake.  

• This table should NOT influence the contents of EXFOR, but is 

important to include or exclude data in nuclear data evaluations. It 

should be decided how and if this table can be stored and used as 

an EXFOR tool.  

• This is needed for modern nuclear data evaluation. 
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