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ENDF release status



ENDF/B-VIII.1 release

• Why VIII.1 and not IX? 
• There are no planned updates of the standards library for this release 
• Standards are well-stablished cross sections, in specific energy ranges, used in ratios with other 

measurements 
• However, many, many important and impactful changes are on the way!! 

• Next release will be in both legacy ENDF-6 format and GNDS-2.0 
• Will have an accompanying “Big Paper”  
• Implemented review system: Multiple VIII.1 Beta versions have been released 
• Preliminary validation indicate that this will be the best-performing library ever!
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The next release of the ENDF/B library is scheduled 
for February 2024!  

Although technically “minor”, it will have major impact.



ENDF versioned repository: GitLab
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• Constantly updated and maintained 
• Keeps track of  

• Any changes 
• Development, review and release branches 
• Issue trackers 
• etc… 

• Usage is growing! Currently ~60 active members in ENDF library group 
(unfortunately there’s a seat limit) 

• Integration of library repository in GitLab with a Continuous Integration 
system: ADVANCE (R. Arcilla, R. Coles, B. Shu, D. Brown)

CI/CD through Kubernetes 
system behind BNL firewall 

allows for full automation and 
for machine-learning 

approaches!



What to expect when expecting… 
… the ENDF/B-VIII.1 release
Neutrons: 

• Many INDEN contributions 
• Actinides: 

• 239Pu: multi-institution effort, with important 
updates to fission, nubar, PFNS, capture, 
URR, RRR, (n,2n) 

• 235U: resonances, nubar, covariances, 
• 238U: resonance update to improve 

performance on depletion benchmarks 
• 240,241Pu: work in concert with changes in 239Pu 

and 238U to recover burnup performance 
• Stainless steel & other structure materials: 

• 54,56,57Fe: Corrects leakage deficiency from 
ENDF/B-VIII.0 

• 50,52,53,54Cr: Thorough re-evaluation, impact in 
criticality and leakage benchmarks 

• 206,207,208Pb: complete evaluations (RPI/LANL) 
• 63,65Cu: improved performance 
• 55Mn: Gamma spectra 
• 28,29,30Si: resonance evaluations 

• Others: 
• 6Li, 9Be (LANL) 
• 234,236U (LANL) 
• 140,142Ce (ORNL) 
• 103Rh (RPI/IRSN) 
• 86Kr (BNL) 
• 181Ta (RPI/ORNL/LANL) 
• 95Mo (IRSN/LANL) 
• Many, many, many more…
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What to expect when expecting the 
ENDF/B-VIII.1 release
TSL: 

• 70+ new updated/files 
• Polystyrene, zirconium hydride, 

UC, UN, UO2, sapphire, lucite, 
FLiBe, etc… 

• Fuel materials with different 
enrichments  

• So many new evaluations that we 
had to re-think how to identify 
them. 

• Low-temperature extrapolations to 
light water 

• Community-wide review and 
validation 

Fission Yields: 
• Many fixes 

Photo-nuclear: 
• 200+ updates coming from IAEA 

CRP 
Charged particles: 
• A few improvements and fixes
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Progress towards ENDF/B-VIII.1
• Beta1 was released on March 1st, 

2023: 
• Mostly neutrons sublibraries 
• Mostly INDEN 

• Beta1.1 was released on April 18th, 
2023: 

• Mostly TSL files 
• Some few specific neutrons fixes 

• Mini-CSEWG (LLNL): April 24-28, 2023 

• Beta2 was released on August 4, 2023 
• All neutrons contributions 

incorporated 
• New 239Pu that restores depletion 

performance, following feedback 
from mini-CSEWG 

• Many updates on photonuclear 
library based on IAEA CRP 

• Hackathon (LANL): August 6-8, 2023
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Results sensitive to stainless steel
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4 Roberto Capote, IAEA Nuclear Data Section
e-mail: R.CapoteNoy@iaea.org
Web:    http://www-nds.iaea.org

Mini-CSWEG meeting (presented by video link) 
April 2023, Livermore Valley Open Campus, CA

ü Fe isotopes (IAEA/JSI), fe54e80o, fe56e80X29r41, fe54e80o 
ü Cr isotopes, BNL/ORNL/IAEA/JSI/CEA, v2.3.2

INDEN updated “structural” evaluations:
see nds.iaea.org/INDEN/ - Validation

Stainless steel, neutron leakage (Rez, CZ, 11/2021)

Kostal et al,
priv. com.
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8 Roberto Capote, IAEA Nuclear Data Section
e-mail: R.CapoteNoy@iaea.org
Web:    http://www-nds.iaea.org

Mini-CSWEG meeting (presented by video link) 
April 2023, Livermore Valley Open Campus, CA

Presented by Greg Fischer, Westinghouse @ miniCSWEG April 2023 

Depends on U-235, water & SS

Slides taken from Roberto Capotes’s talk at 2023 mini-CSEWG

• Significant performance improvements in SS (Fe and Cr) 
• Users are happy with new files!
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Preliminary validation on Beta2, by Andrej Trkov (JSI)

Caveat: Cumulative  of benchmarks provide 
only a global view. Detailed investigation of 
performance on specific benchmark are also 
important.

χ2

ENDF/BVIII.1 is on track 
to be the best-performing 

library to-date!



What to expect for Beta3
• TSL: 

• New MAT number assignments 
• Reviewed and new files 
• Extension of light water to low 

temperatures 
• Neutrons: 

• Exit distributions form LANL/KAERI 
• Many fixes 
• Improved 239,240,241Pu set with better 

criticality/depletion performance 

• Photonuclear: 
• Reverted 180,182,183W to VIII.0 
• 242Pu from JENDL-5.0 
• 9Be from IAEA CRP 

• Atomic sublibraries: 
• Taken from EPICS-2023 

• Atomic relaxation sublibrary 
(EADL) 

• Electrons sublibrary (EEDL) 
• Photoatomic sublibrary (EPDL)
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Status of Big Paper



Big Paper updates
• Many contributions have been sent but there are still 

gaps that will be addressed after CSEWG Meeting 
• Circulated author tiering draft and collected feedback 
• Defined preliminary full list and ordering 
• Aiming to have a complete manuscript soon
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ENDF metrics for FY23



ENDF evaluation metrics
• This is challenge 
• Not all evaluation contributions 

are created equal 
• All linear combinations of “size” 

and “impact” of contribution are 
possible 

• There is some degree of intrinsic 
arbitrariness 

• Looked at all repository commits 
in FY23, separated by lab and 
“weighed” the contributions
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“number of 
evaluations” 

BNL 8.4

LLNL 14.5

LANL 2.8

ORNL 3.0



Some other metrics from GitLab
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With GitLab concentrating 
contributions, reviews, issue tracking, 

etc., it is informative to look at the 
analytics reports that can be generated 

directly from the repository.

All ENDF sublibraries, last 3 months  



17

All ENDF sublibraries, last 3 months  

Same thing, but without Gustavo and 
Rebecca
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Some more analytics from 
all sublibraries in the last 

3 months…



Issues created in FY23, all sublibraries
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Issues created in FY23, all sublibraries
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Peaks in number of logged 
issues just before Beta releases 
show that the review process is 
working and finding problems 
that need to be addressed!



Neutrons: reviews completed
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Neutrons: reviews completed
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Peaks in number of completed 
merge requests just before Beta 
releases show that the review 

process is working well!

Larger peak shows that 
many more files were 

reviewed and incorporated 
into Beta2



Neutrons: commits contributed
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Top committers in neutrons sublibrary 
during FY23
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Top committers in neutrons sublibrary 
during FY23
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LLNL’s exit distribution work 
impacting many files

Minor format correction across 
all files



TSL: issues created
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TSL: issues created
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Peak in number of logged 
issues just before Beta1.1, 

which was TSL-focused, again 
shows that the review process 

is working and finding problems 
that need to be addressed!



TSL: commits contributed
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Top committers in TSL sublibrary during 
FY23 (phase1 branch)
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Top committers in TSL sublibrary during 
FY23 (phase1 branch)
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A large number of these are on 
behalf of NCSU



Conclusion
• Infrastructure development 

• Set up evaluation review process 
• Tracking issues 
• ADVANCE CI/CD system is live 

• Process for the next ENDF/B release is 
moving along 
• Multiple Beta versions released 
• Most recent (Beta2) released in 

august, being broadly tested 
• Finishing the next one (Beta3) 

• Validation feedback from Beta1.1/
Beta2 is generally positive with 
specific improvement needs (that are 
already being addressed) 

• Expect to have addressed main issues 
now with Beta2, but still awaiting 
more validation feedback 

• Beta3 should be very close to final 
release 

• Collaborative effort on evaluation, review 
and issue fixing have been very 
successful 
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