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ENDF/B releases are a key interface in the improvement of the
nuclear data that reaches the users’ community!
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Big Paper Timeline

» October 23, 2024: Text finalized, only tables
and plots needed to be updated from last
beta version to final VIII.1

 December 23, 2024: Final manuscript
submitted to Nuclear Data Sheets

« August 11, 2025: Referee reports received

* October 21, 2025: Revised manuscript
resubmitted

Oct./Nov., 2025: Planned posting in arXiv
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Big Paper Timeline

» October 23, 2024: Text finalized, only tables
and plots needed to be updated from last
beta version to final VIII.1

 December 23, 2024: Final manuscript
submitted to Nuclear Data Sheets

« August 11, 2025: Referee reports received

* October 21, 2025: Revised manuscript
resubmitted

Oct./Nov., 2025: Planned posting in arXiv

Hopefully it will get
published early 2026!
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1st Reactor Graphite (ReGra) Workshop

Bringing to@t ere(perts in the nuclear data community
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Reactor Graphite Workshop were different perspectives
on what should the thermal-

Beriner il (Bic. 468) neutron scattering law

US/Eastern timezone

libraries associated with
reactor graphite.

Homepage
Overview
Timetable

Contribution List

 This motivated the organization of an in-
person, highly-focused workshop.

My Conference
L. My Contributions

Registration

4 gnobre@bnl.gov

 Participants from BNL, RPI, ORNL,
NCSU, TAMU, Kairos Power, BWXT
Advanced Technologies, Foster &
Associates, JAEA, INL, LLNL, U.
Michigan, LANL, NNL, Studsvik

Scandpower o




Starting

time

Duration
(minutes)

Tuesday - July 8

Presenter

9:00 0:10 BNLWelcome Alejandro Sonzogni (BNL)
9:10 0:15 Workshop Goals Dave Brown & Gustavo Nobre (BNL)
9:25 0:30 Qualifying Graphite for Reactor Applications: AMaterials Perspective Dominic Piedmont (BNL)
9:55 0:30 Discussion about material characterization All
10:25 0:15 Coffee break
10:40 0:20 NNL Perspective of Reactor-grade Graphite Mike Zerkle (NNL)
11:00 0:30 Updates to the HTR-PROTEUS HALEU Benchmark Using Modern Analysis Methodologies  |Javier Ortensi, Volkan Seker and John Bess (INL)
11:30 0:30 Thermal Scattering Law Impact on BWXT Advanced Nuclear Reactor Chase Lawing, Matthew Nash and Gabriel Lentchner (BWXT)
12:00 1:20 Lunch
13:20 0:30 Discussion about users' perspectives All

Physi(I:s of Phon‘ons in Graphit.e: Integrating Inelastic Neutron Scattering Measurements lyad Al-Qasir (ORNL)
13:50 0:20 and First-Principles Calculations
14:10 0:30 Machine learned atomistic modeling of porosity in nuclear graphite Kemal Ramic (ORNL)
14:40 0:30 Investigation and Evaluation of Thermal Neutron Scatteringin Nuclear Graphite Ayman Hawari (TAMU)
15:10 0:20 Coffee break
15:30 0:20 Overview of historical and new transmission measurements of nuclear graphite Chris Chapman (ORNL)

Investigatingthe Impact of Fast Neutron Rgdiation Damage on Graphite Lattice lyad Al-Qasir (ORNL)
15:50 0:20 Dynamics
16:10 1:10 Discussion about modeling and evaluation approaches All
17:20 0:05 Closing of Day 1
18:30 No-host dinner
Wednesday - July 9
Sta'lrtlng leratlon Title Presenter

time (minutes)
9:00 0:30 Integral Benchmarks for Graphite TSL Validation Catherine Percher (LLNL)
9:30 0:20 Deimos and Graphite TSLs Nick Thompson (LANL)
9:50 0:20 Modernization of Historical Graphite Measurements and Techniques Benjamin Wang (RPI)
10:10 0:20 ORNL testing of multiple graphite benchmarks Travis Greene (ORNL)
10:30 0:20 Coffee break
10:50 0:30 Benchmarkand Validation of Thermal Neutron Scatteringin Nuclear Graphite Ayman Hawari
11:20 0:10 Discussion about Validation All
11:30 0:10 Group picture
11:40 0:30 Discussion about Validation All
12:10 1:20 Lunch
13:30 1:00 Discussion about validated graphite library requirements to fulfill user needs All
14:30 1:00 Discussion about path forward All
15:30 0:30 Coffee break
16:00 1:20 Discussion about action items All
17:20 0:10 Closing Gustavo Nobre and Dave Brown (BNL)

“Mini-sessions” on Materials
characterization, Users’
perspectives, Differential
data, modeling &
evaluation, and Validation.

Plenty of time for
discussions

During the workshop, we
finalized an agreed-upon
“key takeaways” from the
meeting

13



Meeting minutes published

* Published meeting minutes as a BNL lab report:
* https://doi.org/10.2172/2998877
» Report is NOT a scientific paper

* Report is a description of what happened at the
meeting:

 What was presented

» What was discussed: Comments, objections,
replies, agreements and disagreements; past,
present, future on the topic

» Key takeaways: discussed, edited in real time, and
agreed upon by ALL participants in the last
session, before meeting ended

» Feedback was positive:
» There will likely be a follow up edition (20277?)

L? Brookhaven

National Laboratory

Summary of the
1st Reactor Graphite Workshop,

8-9 July, 2025

Gustavo P.A. Nobre?, David A. Brown?, Benjamin Wang?, lyad Al-Qasir?, John Bess?*, Chris
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What’s next for ENDF/B?
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Why already talk about ENDF/B-IX?
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is dead.

long live
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Why already talk about ENDF/B-IX?

« With ENDF/B-VIII.1 done, now is the
perfect time to plan out the next cycle

* The lessons learned are still fresh, we o
can start off in better footing than before The :l lg
* We received many contributions that
could not be reviewed and tested in time ls dead!

to make it for VIII.1 long live

* Tools are in place for a relatively quick the Ki:"gi
turnaround for a Beta1 .

* It is an opportunity for the collaboration
to plan out what should be in the next
release

L".‘ Brookhaven
National Laboratory




Evaluations
already submitted

Neutrons:
« 35C| (LANL/Terrapower/ORNL)
238 (PFNS from Chi-Nu data)
TSL:

* Polyethylene extended
temperatures (NCSU/TAMU)

« W, V, Pb, Ni, Mo, Cu (ORNL)
Photonuclear:
« 9Be (NNL)

National Laboratory

k? Brookhaven
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Evaluations
already submitted

Neutrons:

‘- ------------------------------

ve 35Cl (LANL/Terrapower/ORNL) ;

TSL:  [Tinialtosts: i Fast MSR (wCl, Pu, MO |
. Polyi reflected) indicate that new Cl file has impact
te ' of the order of ~1500pcm; equivalentto |

’, savmgs ' of about 75kg of 23°Pul!
. W, V, Pb, Ni, Mo, Cu (ORNL)
Photonuclear:
« 9Be (NNL)

~, :
I C plogKhavan *Thanks to David Bernard (CEA) for the calculations and estimates!
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Evaluations
already submitted

Neutrons:

‘- ------------------------------

ve 35Cl (LANL/Terrapower/ORNL)

of the order of ~1500pcm; equivalent to
“savings” of about 75kg of 239Pu' |

. W, V. B NI Mo- Cu (ORND)
Photonuclear:
* 9Be (NNL)

k? Brookhaven

National Laboratory

| Initial tests* in Fast MSR (NaiCl, Pu, MgO  § §
{ reflected) indicate that new Cl file has impact §

Expected/planned
submissions

Neutrons:

 239Pu (INDEN; updated
inelastic, elastic, total)

- 95Mo, Gd (ORNL)
+ Zr (RPI/ORNL/BNL...)

Deuterons:

« D+T (LANL/LLNL)

Standards:

o 252(Cf of
* Etc...

*Thanks to David Bernard (CEA) for the calculations and estimates! 17



Known Drivers

Known programmatic drivers

Anticipated foci

e Fusion e 239Py, Standards
« HALEU & next gen. reactors « Reactions on unstable fission products
. Non-proliferation needs « Materials for next gen. reactors (Cl, Zr
(WPEC SG-53),...)
e D '
ata science e Data science, ML & Al Re

discovery with LoFi

1 N ew Sta n d a rd S surrogate models of

0 d user tests
Ex p rimental . @ @
sults fomp bl shed
 from p Compilation Processing Users
Accelerate w/ Automat ‘
coelerate w wtomate Expand role of ADVANCE

~, : LLM ingest & resonance
¢ Briookhaven sUmmarization evaluation CI/CD to include user tests
National Laboratory pipeline 18




Other activities for
2025/2026




Other activities for
2025/2026

« Hackathon 5-7 Aug. 2025 at ORNL
« There were many remaining bugs in the library

« With the push for the VIII.1 release, Hackathon
was low-priority

« Optimal timing: Between VIII.1 and next Beta
release

« Many bugs were fixed

* They are sitting iné)arallel branches waiting to
be double-checked and merged

* As expected, many new issues were found
and logged

I L:.\ Brookhaven
National Laboratory
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« Hackathon 5-7 Aug. 2025 at ORNL

« There were many remaining bugs in the library

« With the push for the VIII.1 release, Hackathon
was low-priority

« Optimal timing: Between VIII.1 and next Beta
release

« Many bugs were fixed

* They are sitting indparallel branches waiting to
be double-checked and merged

* As expected, many new issues were found
and logged

 Release a Beta1

* Originally planned for late FY25, it will
likely happen early 2026
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Other activities for
2025/2026

« Hackathon 5-7 Aug. 2025 at ORNL
« There were many remaining bugs in the library

« With the push for the VIII.1 release, Hackathon
was low-priority

« Optimal timing: Between VIII.1 and next Beta
release

« Many bugs were fixed
* They are sitting iné)arallel branches waiting to

ENDF/B

be double-checked and merged _ Wil
« As expected, many new issues were found Ix'o ﬁ1 < L depen %
and logged Ve Wbo/m,ds ’hé‘the,,
* Release a Beta1 ' Plare, - WLy,
 Originally planned for late FY25, it will tn i,
. e
likely happen early 2026

~ VI I I -Z'ﬁ l
u. Brookhaven
National Laboratory
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ENDF metrics for FY25




ENDF evaluation metrics

* This is a 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
FYZ25, separated by lab and “weighed”
the contributions

k? Brookhaven

National Laboratory
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* This is a 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
FYZ25, separated by lab and “weighed”
the contributions

L:> Brookhaven

National Laboratory

“number of
evaluations”

3.57

0.22

0.85

1.4

21



ENDF evaluation metrics

.. “number of
* This is a challenge!

 Not all evaluation contributions are

created equal 3.57
e A/l line Big asterisk:
“im
Pa There are many fixes in separate branches that 0.22
e There have not yet been cross-checked and brought to
. the main branch, therefore ignored in the count
arbltr for now! 0.85
* . . .
* Looked at all repository commits in
FYZ25, separated by lab and "weighed” 1.4

the contributions

¢ Brookhaven
k 21

National Laboratory




Conclusion

» Wrapping up ENDF/B-VIII.1 business
 Big Paper:
» Revised version submitted
« Should be published in NDS early 2026
« DOIs and landing page for data are available now
« Beginning of next ENDF cycle:
» Organized Reactor Graphite workshop
* Hackathon
« Working on next Beta release

« (Somewhat subjective) metrics: Relatively lower numbers are expected since this was a
post-release year

k? Brookhaven

National Laboratory
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