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 Once the system (autotalys) works, only the input files (= “the evaluation”) are important 

Reproducibility

TENDL: A nuclear reaction data pipeline

tendl.imperial.ac.uk

TENDL popular for:

- Medical isotope production
- Activation library
- Neutron applications beyond
  crit-safety
- Astrophysics
- Anything beyond neutrons
- JEFF-4.0 (80% of isotopes)
- Input to AI applications

Not (yet) competitive for:
- Major actinides 
- Major structural materials
- Light nuclides
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Experimental reaction data: 
EXFOR

Evaluated (average) 
resonance parameters:
Various Atlases

Theoretical model 
parameters: IAEA 
Reference Input Parameter 
Library (RIPL)

Existing high-quality ENDF 
evaluations



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

Thermal  cross sections, resonance integrals, MACS and (average) resonance parameters:  
several sources of information

Mughabghab Atlas 2018 
Mughabghab Atlas 2006

Sukhoruchkin 2015

EXFOR

The major nuclear data libraries



Resonance parameter database
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• Unify data from all evaluations and compilations into one consistent 
structure: 
• all individual resonance parameters of the major nuclear data 

libraries, decrypted from ENDF (using TARES code of Dimitri 
Rochman), including uncertainties 
• Average resonance parameters: D0 , D1 , Γγ , S0, S1 , R 
• Resonance integrals Ig and If 

• Thermal cross sections for all channels, nubar 
• Maxwellian-averaged cross sections 

• …so the final database is available for trend analysis, outlier 
detection, automated inclusion in evaluation pipeline etc.

nds.iaea.org/talys

A meeting (IAEA?) is required to decide on the RECOMMENDED values



Assess ‘horizontal’ quality of the library
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                        Frms
CENDL-3.2:    1.034
JENDL-5.0:     1.020
ENDF/B-8.1:   1.021
TENDL-2025: 1.011
JEFF-3.3:       1.024
JEFF-4.0:       1.015



Example: MACS for Xe132
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Example: ENDF/B-VIII.1 Cr-052 resonance range
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•

(continued)



Making EXFOR computer accessible
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• WPEC SG-50 (Neudecker, Lewis), SG54 (Pritychenko) 

• Several EXFOR parsers and dissemination mechanisms now 
available, see Section 4.4.4 of IAEA report INDC-
NDS-0926, Neutron-induced Reactions on Short-lived Nuclides 
(December 2025) for a full list: 

• EXFOR in JSON, parsers on github.com/IAEA-NDS 

• ‘Standard’ IAEA retrieval system, Data Explorer, web API’s 
etc. 

• Outlier database (for 24000 data sets, JSON)  

• https://github.com/arjankoning1/EXFOR_outliers/.  

• Binary weight, 0 or 1, improves automatic optimisation

Check out nds.iaea.org/talys
 Libraries-2025 plots.tar for 30 000 of such plots

http://nds.iaea.org/talys
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Turning ENDF into observables

Parsing: endf_parserpy
Observables: endf_userpy

(Georg Schnabel, IAEA)



Implicit neural representations are an extremely powerful tool to 
encode complex signals

Precision of reconstruction is superior to typical experimental/model uncertainties

• Simultaneous encoding of 4 different channels 
with factor ~30x compression 

• AI/ML can learn physical properties from 
encoding alone! 

Mitra, Choi, Liu, Glatt, Wendt and Schunck, arXiv:2404.02332 - 
Lawrence Livermore + Arizona state Univ.

Deep Learning versus TALYS/TENDL



Summary
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• IAEA Nuclear Data Section core business: 
• Maximize quality of nuclear data through networks 
• Data dissemination 
• Efficient, flexible GUI’s, API’s (EXFOR, ENDF, ENSDF and others) 
• Data archaeology and cleanup to allow you to do your AI magic



Thank you for your 
attention!


