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Rule number 1 for reproducibility, automation and efficiency 
of nuclear data evaluation

• All historical nuclear data of importance needs to 
be available all at once, on the spot, NOW, and 
machine-readable in easy format.

• This holds for all existing ENDF libraries, Atlas of 
resonances, EXFOR, RIPL, etc, which feed into 
new libraries

• Two options:
• (Very) Large complete databases: used for 

the “3 T’s”: TALYS, TENDL, TMC
• command-line API’s (not available yet)



Neutron Activation Analysis: http://www.kayzero.com/k0naa/k0naaorg/k0-ISC

Thermal  cross sections and resonance integrals: 6 sources of digital information

Mughabghab Atlas 2018
Mughabghab Atlas 2006

Sukhoruchkin 2015

RIPL: Kopecky compilation
(Includes Holden tables)

EXFOR



The “mother” databases



The “mother” database

+For comparison/validation, all corresponding values  of CENDL  

Output of EXFORTABLES



Processing the mother databases

• All input is returned in a unified output format
• Comparisons (ratios) between mother 

databases are made
• Final databases are made according to 

priority rules
• Comparisons (ratios) with evaluated NDL’s 

are made.
• All output in logically named separate files.



Order of adoption for thermal cross sections, resonance 
integrals and MACS

Final database: if 1 doesn’t exist, we take 2, 
if it doesn’t exist, we take 3, etc.



Example: the final database for thermal capture cross sections

Number of measurements
In EXFOR 



Example: Table with all possible options for thermal capture cross sections

Library values obtained 
from point wise files
(PREPRO’s RECENT module)



Example: MACS as a function of time

Example: Ratio of EXFOR MACS vs final database



Lib               F(C/E)    N     N <5%        N < 20%       N < 50%
CENDL-3.1    1.036   201  129(0.642)   177(0.881)   187(0.930) 
ENDFB-8.0    1.022   375  284(0.757)   332(0.885)   351(0.936) 
JEFF-3.1        1.024   425  315(0.741)   377(0.887)   398(0.936) 
JENDL-4.0     1.025   359  269(0.749)   320(0.891)   334(0.930) 
TENDL-2019  1.008   446  416(0.933)   431(0.966)   434(0.973) 



Ratio over final database



Ratio over final database



Ratio over final database



Ratio over final database



Ratio over final database



Lib              F(C/E)  N         N < 5%      N < 20%       N < 50%
CENDL-3.1   1.056  194   73(0.376)   126(0.649)   158(0.814) 
ENDFB-8.0   1.060  377  138(0.366)   249(0.660)   300(0.796) 
JEFF-3.1       1.059  386  133(0.345)   257(0.666)   312(0.808) 
JENDL-4.0    1.054  334  133(0.398)   233(0.698)   275(0.823) 
TENDL-2019 1.058  412  146(0.354)   263(0.638)   321(0.779) 



Lib           F(C/E)   N    N < 5%       N < 20%     N < 50%
CENDL-3.1 1.073  176   29(0.165)    78(0.443)   101(0.574) 
ENDFB-8.0 1.082  328   56(0.171)   157(0.479)   208(0.634) 
JEFF-3.1     1.078  346   67(0.194)   175(0.506)   208(0.601) 
JENDL-4.0  1.070  292   59(0.202)   149(0.510)   187(0.640)  

TENDL-2019 1.076  357   75(0.210)   196(0.549)   233(0.653) 



Available on new website soon, together with other TALYS-related software





New webpage under construction at IAEA

TASMAN, TEFAL, Libraries, ENDFTABLES, ISOTOPIA and Tools for TALYS (“T6”) to follow



SUMMARY

• Systematic nuclear data evaluation requires all underlying data 
to be readily available. Preferably by API’s, until that time by 
complete databases. 

• RESONANCETABLES reads several existing compilations and 
evaluations for thermal cross sections, MACS and resonance 
integrals, and returns that in a unified tabular format

• RESONANCETABLES uses priority rules which are subjective. 
Evaluation of the quality of each entry is essential but also time-
consuming

• The so-called final databases are used for validation of TENDL-
2019 and for the production of TENDL-2021.



What next?
• Towards an evaluated, machine-readable resonance database:

• Average or single-energy quantities, like in this work, were “easy” to 
digitise and maintain

• What about the resonance parameters?
• Copyright issues?
• Quantify quality of a particular set of resonance parameters:

• Differential
• Integral

• Be complete, i.e. include resonance parameters from all Atlases, 
EXFOR and major NDL’s

• Finally use an adequate format (YAML, JSON,…)
• Perhaps start with the average and single-energy quantities using 

expert knowledge: individual nuclide priorities instead of global ones
• If enough interest, IAEA could start an initiative on this



Thank you!
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