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Nuclear Data is the interface between nuclear physics and
science, and technical nuclear applications on which they depend
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Main news: The ENDF/B-VIIl.1 “Big Paper”

has been published!

“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
 November 5, 2025: Posted in arXiv

» April 7, 2026: Accepted for publication

« May 6. 2026: Published online

« May 18, 2026: Printed journal shipped

Nuclear Data Sheets, 210 (2026) 1-224
https://doi.org/10.1016/j.nds.2026.04.001
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Abstract Abstract
The ENDF/B-VIIL1 library is the newest recommended evaluated nuclear data file by the References

Cross Section Evaluation Working Group (CSEWG) for use in nuclear science and
technology applications, and incorporates advances made in the six years since the
release of ENDF/B-VIILO. Among key advances made are that the 23%Pu file was
reevaluated by a joint international effort and that updated 16180, 19F, 28-30gj 50-54Cr,
55Mn, 34°657Fe, 63.65Cy, 13914, 233.235.238(J and 240-241py neutron nuclear data from the
IAEA coordinated INDEN collaboration were adopted. Over 60 neutron dosimetry cross
sections were adopted from the IAEA's IRDFF-II library. In addition, the new library
includes significant changes for He, °Li, °Be, 1V, 88Sr, 103Rh, 140142Ce Dy, 18173, Pt, 206-
208pp, and 234236 neutron data, and new nuclear data for the photonuclear, charged-
particle and atomic sublibraries. Numerous thermal neutron scattering kernels were


https://doi.org/10.1016/j.nds.2026.04.001
https://doi.org/10.1016/j.nds.2026.04.001

DOIls for ENDF/B-VIIl.1 data

©

“ENDF/B-VIII.1  release.”  https://doi.org/10.
11578/endf/2571019 (2024).

“ENDF/B-VIII.1 release — alphas sublibrary.” https:
//doi.org/10.11578/endf /2571012 (2024).
“ENDF/B-VIIL.1 release — atomic relaxation subli-
brary.” https://doi.org/10.11578/endf/2571013
(2024).

“ENDF/B-VIIL1 release — decay sublibrary.” https://
doi.org/10.11578/endf /2571014 (2024).
“ENDF/B-VIII.1 release — deuterons sublibrary.”
https://doi.org/10.11578/endf /2571015 (2024).
“ENDF/B-VIIL.1 release — electrons sublibrary.” https:
//doi.org/10.11578/endf /2571016 (2024).
“ENDF/B-VIIIL.1 release — photonuclear sublibrary.”
https://doi.org/10.11578/endf /2571020 (2024).
“ENDF/B-VIIL1 release — helions sublibrary.” https:
//doi.org/10.11578/endf /2571021 (2024).
“ENDF/B-VIII.1 release — neutrons sublibrary.” https:
//doi.org/10.11578/endf /2571022 (2024).

“ENDF /B-VIII.1 release — neutron-induced fission prod-
uct yields sublibrary.” https://doi.org/10.11578/
endf /2571023 (2024).

“ENDF/B-VIIL.1 release — photo-atomic sublibrary.”
https://doi.org/10.11578/endf /2571024 (2024).
“ENDF/B-VIII.1 release — protons sublibrary.” https:
//doi.org/10.11578/endf /2571025 (2024).
“ENDF/B-VIIIL.1 release — spontaneous fission product
yields sublibrary.” https://doi.org/10.11578/endf/
2571026 (2024).

“ENDF/B-VIII.1 release — standards sublibrary.”
https://doi.org/10.11578/endf /2571027 (2024).
“ENDF/B-VIIL.1 release — thermal scattering law
sublibrary.” https://doi.org/10.11578/endf/2571028

Brookha (2029

National Labor

“ENDF/B-VIIL.1 release — tritons sublibrary.” https:
//doi.org/10.11578/endf /2584305 (2024).

Data Resources

National Nuclear
Data Center

A DOE PuRe Data Resource Facility

)

In addition to citing the library
through the main publication, one
can also cite and make reference

to the actual data: individual

sublibrary or whole release



New ENDF release webpage

N
Data Center

National Nuclear Databases Structure & Decay Reactions Resources k.’g Brookhave

National Laborator

Version: B-VIIl.1 v
. Neutron Thermal . s
Full Library Neutrons Standards Scattering Photonuclear Protons Deuterons Tritons Helium-3 Alpha NFY H
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The ENDF/B-VIII.1 release is the newest evaluated nuclear data library
produced, distributed, and recommended by CSEWG for use in nuclear VI I I 1
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science and technology applications. Among the many key advances,
relative to the previous version ENDF/B-VIIL.0, are: re-evaluation of 23%Py
file by a joint international effort; updated 16180, 19F, 28-30g;, 50-54cy,
55\, 54.56,57F¢ 63,650, 139 5 233,235,238 and 240.241py neutron

nuclear data by the IAEA-coordinated INDEN collaboration; significant Eoret
changes for 3He, 6Li, °Be, 51V, 88gr, 103Rp, 140,142C¢, Dy, 1817, pt, 206- _———

ENDF B-VIIl.1 Full Library (1.058 GB)

208pp, and 234236y neutron data; new nuclear data for the photo-nuclear,
being 196 adopted from the IAEA2019 Photonuclear Data Library and one
new file from JENDL-5; and new evaluations for the charged-particle and Download Checksum:
atomic sublibraries.

150e7f6efaBce70dc3fcdeeaec0089ac8
Numerous thermal neutron scattering kernels were re-evaluated or

provided for the very first time. Additionally, new covariance testing was
implemented. ENDF/B-VIII.1 reduced bias in the simulations of many

integral experiments with particular progress noted for fluorine, copper and
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New ENDF release webpage

(] Alpha Reaction Sublibrary 169k  ContactPerson  Gustavo Nobre
[J  Atomic Relaxation Reaction Sublibrary 1.346 MB prolectiLeader paviciErow:
[J Decay Reaction Sublibrary 10.303 MB ::\::::3 on Brookhaven National Laboratory (BNL)
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[J Photonuclear Sublibrary 141.735 MB
[J Helium-3 Reaction Sublibrary 191 KB Depositor Gustavo Nobre
[J Neutron Reaction Sublibrary 343725 MB ooy gnobre@bnl.gov
[J Neutron Induced Fission Product Yields Sublibrary 1.492 MB Deposition Date ~ 10/21/2024
() Photoatomic Reaction Sublibrary 34.305 MB Last Modified 10/21/2024
DOI 10.11578/endf/2571019
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Redesigning the ENDF section of the
NNDC website

National Nuclear
Data Center

Resources L? Brookhaven

National Laboratory

Databases

Structure & Decay Reactions

Evaluated Nuclear Data File (ENDF)

ENDF/B

Viil.1

k}‘ Brookhaven

National Laboratory

Data Formats asd Procodures for the Evaluated Nue
ENDF/B-VI, ENDF/B-VII axd ENDF/B-

ENDF-6 Formats Manual

ear Data Fikes
Vi

Library Releases

OWNLOAD FULL RELEASE

The ENDF/B-VIII.1 release is the newest
evaluated nuclear data library produced,
distributed, and recommended by CSEWG for
use in nuclear science and technology
applications.

Cross Section Evaluation
Working Group

A cooperative effort of the national
laboratories, industry, and universities in the
United States and Canada, responsible for the
production of ENDF/B.

Report

ORMAL LABORATORY R
L]
The NNDC is responsible for assigning ENDF
reference numbers for all formal laboratory
reports associated with the ENDF system.

4

Sigma

PLOT ENDF DAT/

L]

Retrieving and plotting reaction evaluation
data from multiple libraries (e.g., ENDF).

ENDF
/I / F(

L]

View and download format manuals for ENDF-
6 from the current release ENDF-102 (2023)
to ENDF/A BNL-8381 (1965). GNDS
specifications are also provided.

Formats

M N Il

History

ENDF HISTORY & NAMING

L]

Discover the history and naming of the
Evaluated Nuclear Data File (ENDF).




Strong connection with user needs!

« Shortly after the ENDF/B-VIII.0 release, it was | [T oy
reported that a loss reactivity was found at high
I I I i Neutronic Ch teristi f ENDF/B-VIIIL.0 C dt
burnup’ which dlscourag.e dits adoptlon by the Elsllf)?;gfglll.lagi E]irlgsilif‘s'\;;ter Reactor Analys?sm parea
nuclear reactor community

%MK RIDGE
» This depletion issue was taken seriously in validation
efforts during VIIl.1 development

Kang-Seog Kim * and William A. Wieselquist

Investigation on the Reactivity Underestimation of
ENDF/B-VIII.0 Compared to ENDF/B-VIl.1 for

Thermal Reactor Analysis

2020 CSEWG Meeting
December 2, 2020

/////

Discussion & Conclusion

SCALEXSProc Team « ENDF/B-VIL.1 vs. ENDF/B-VIIL.0O

- Most influencing nuclides
« U-238, Pu-239, O-16 and U-235
* U-238: +300 pcm at 0 burnup & getting decreased at high burnup
* 0-16: -150 pcm at all burnup steps
* U-235: -150 pcm at all burnup steps
* Pu-239: -200 pcm at high burnups
- Error cancellation
« U-238 (positive) vs. U-235 + O-16 (negative)
- Decay data & F.P. yield data
* No impact
- Thermal reactor analysis
* Generally accepted that even ENDF/B-VII.1 underestimates keff at high burnup
* No eplthermal upscattering
Considering epithermal upscattering would make it more negative
. ENDF/B -VI1l.0 may not be used for thermal reactor (PWR & BWR) analysis
- ENDF/B release
* May need to perform a sensitivity study for depletion effect

ORNLismanaged by UT-Battelle, LLC
forthe USDepartment of Energy

k? Brookhaven

National Laboratory

...................




Strong connection with user needs!

« Shortly after the ENDF/B-VIII.0 release, it was | [T oy
reported that a loss reactivity was found at high
bu rnup, which discouraged its adoption by the Neutronic Characteristics of ENDF/B-VIIL0 Compared to

. ENDEF/B-VII.1 for Light-Water Reactor Analysis
nuclear reactor community worcRiba
» This depletion issue was taken seriously in validation

efforts during VII.1 development Investigation on the Reactivity Underestimation of

« As shown by multiple independent sets of ENDF/B-VIII.0 Compared to ENDF/B-VIl.1 for
calculations, the depletion performance was Thermal Reactor Analysis
dramatically improved in ENDF/B-VIII.1 .. e, e

Kang-Seog Kim * and William A. Wieselquist
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G. P. A. NOBRE et al., “ENDF/B-VIII.1: Updated Nuclear Reaction Data Library Burnup [MWD/kgul ¢ @7 =
for Science and Applications,” Nucl. Data Sheets (2024) (submitted for

publication).



Further improvement in criticality

performance

« Performance of the library
assessed thoroughly and
consistently throughout the
development against
complete suite of
benchmarks

* Final set further improves
agreement with integral
datal!!

* Not perfect, still room for
Improvements

I k? Brookhaven
National Laboratory

LANL (Mosteller) suite of benchmarks
Cumulatlve Chl**2 per degree of freedom

W

E— B‘l[F/B VII1
. — — — — ENOF/B-VIII.O
[ — — - ENDOF/B-VIIL1

[\
L) LI L

-
Ll LB

Cumuative cni-squared deviation

o
LI L

- - o~

Benchmark index (1-119)

G. P. A.NOBRE et al., “ENDF/B-VIII.1: Updated Nuclear Reaction Data Library for

Science and Applications,” Nucl. Data Sheets (2024) (submitted for publication).




Beyond ENDF/B-VIII.1,
towards ENDF/B-1X.0




ENDF Timeline

1962 1977
Meeting in DC led to AEC
conception of CSEWG 1972 1975 becomes | | 1990-2001 2006 2018 2024
& ENDF ENDF/B-IIl | | ENDF/B-IV DOE ENDF/B-VI's | | ENDF/B-VII.O | | ENDF/B-VIII.0 | | ENDF/B-VIII.1

1960 197() 1924 1990 2000 2010 2020 2030 2040
1965 1966 1968 1970 1979 1985 2011 2020 2023 , 20307
ENDF | |CSEWG | | ENDF/B-I | | ENDF/B-Il | WSS\ I-AYA | ENDF/B-V.2* | |ENDF/B-VII.1| |GNDS-1.9 | | GNDS-2/0 ||ENDF/B-IX.0
format formed (classified) published publishe (planned)

published K-

—~—
e
i

Timeline courtesy of Dave Brown



Importance of review process

Allied with consistent
validation, review system
allows for a predictable,
progressively-convergent
path towards a final
ENDF release!

10
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o
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Importance of review process

Allied with consistent
validation, review system
allows for a predictable,
progressively-convergent
path towards a final
ENDF release!

10
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* We learned many lessons from the VIII.1
review process:

+ ldentified several issues:
» Current review form is not very useful

« Wiki page and report tarballs are not very helpful
either

 Issues with integration with processing codes

* On the positive side:
« GitLab’s merge request GUI environment for review
was %reat for discussions, documentation, tracking of
’tjpdﬁ es, etc., all integrated with commits and issue
rackers

20



Importance of review process

Allied with consistent
validation, review system
allows for a predictable,
progressively-convergent
path towards a final
ENDF release!
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* We learned many lessons from the VIII.1
review process:

+ ldentified several issues:
» Current review form is not very useful

« Wiki page and report tarballs are not very helpful
either

 Issues with integration with processing codes

* On the positive side:

« GitLab’s merge request GUI environment for review
was ?reat for discussions, documentation, tracking of
’tjpdﬁ es, etc., all integrated with commits and issue

rackers

For the ENDF/B-1X.0 cycle, we are planning a
complete re-work of the review process through a
working group, aiming to make it more user-friendly

* |In the meantime, we will keep working as we have
been doing...




It’s hard to know what exactly will be in
the release, but we can guess...

Known programmatic drivers

* Fusion

* HALEU & next gen. reactors
* Non-proliferation needs

* Data science

* New Standards

* Activation library

I k? Brookhaven
National Laboratory

Anticipated foci
* Standards
* Actinides: 2>°Pu, 233232238, etc.
* Reactions on unstable fission products
* Materials for next gen. reactors (Cl, Zr

(WPEC SG-53),...)
e Data science, ML & Al R’dg

. °® PY usertests

® . . ' : '

Experimental [ ]

sults from pu bl shed ilati ¢

Compilation Processing Users

®

0°0° | ¥ ,

PY PY T T Y
Accelerate w/ Automate
Expand role of ADVANCE

LLM |ng.est.& eeeeeeeee CI/CD to include user tests

.
:
-
@9
O
-
c
-.
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Evaluations
already submitted

Neutrons:
« 35C| (LANL/Terrapower/ORNL)
« 238 (PFNS from Chi-Nu data)
« Nubar: 238.241.242p,

TSL.:

 Polyethylene extended
temperatures (NCSU/TAMU)

W, V, Pb, Ni, Mo, Cu (ORNL)
Photonuclear:
* °Be (NNL)

I k? Brookhaven
National Laboratory

Expected/planned
submissions

Neutrons:

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

« Mo, Gd (ORNL)
« Zr (RPI/ORNL/BNL...)
« Gamma spectra fixes

Deuterons: TSL

* D+T - Reactor
(LANL/LLNL) graphite
Standards: discussion

. 252Cf of FPY
. Etc... Decay

23



TABLE XLV. Neutron Data Standards.

Neutron cross section standards

Reaction |Standards incident neutron energy range

Neutron Data Standards o) LV o0y

6Li(n,t) 0.0253 eV to 1.0 MeV
'B(n,) [0.0253 eV to 1 MeV
10B(n,a17) [0.0253 €V to 1 MeV
C(n,n) 10 eV to 1.8 MeV*

- Standards are cross sections for specific BT (5 1eV Gotema
reactions, in specific energy ranges, that are Ume) |2 M t0 200 Mev
so well-know that they are often used as Coton efenes ettt meteo ey o
reference in other measurements P00~ 90 up o 1 Gy —
209Bi(n,f) |~ 34 MeV up to 1 GeV
* New experimental data has prompted the 22:gg(g;§;) 200 ﬁgng?ggx
need of reevaluation of the Standards “’Pu(u,f) |200 MeV to 1 GV

Prompt «-ray production reference cross sections

* For details see A. Carlson’s talks in 2025 i )Tzf;;ncve it e oy
CSEWG: https://indico.bnl.gov/event/29405/ "Lifna'y) (0.0 MeV to 8 Mev
p g

0.9 MeV to 8 MeV
4Ti(n,n'y)|2.8 MeV to 16 MeV

P IAEA project: https .//ndS ] Iaea ) Orq/sta nd a rd S/ Thermal neutron constants at E=0.0253 eV (2200 m/s)

Prompt fission neutron spectra (PFNS)

Reaction |Reference outgoing neutron energy range

235U (n¢n,f) [0.00001 €V to 30 MeV
Z52Cf(sf)  [0.00001 eV to 30 MeV

2 The angular distributions at these incident energies are declared
standard

k? Brookhaven : -
National Laboratary https://doi.org/10.48550/arXiv.2511.03564



https://indico.bnl.gov/event/29405/
https://nds.iaea.org/standards/
https://doi.org/10.48550/arXiv.2511.03564

TABLE XLV. Neutron Data Standards.

Neutron cross section standards

Reaction |Standards incident neutron energy range

Neutron Data Standards o) LV o0y

6Li(n,t) 0.0253 eV to 1.0 MeV
'B(n,) [0.0253 eV to 1 MeV
19B(n,a1) [0.0253 eV to 1 MeV
C(n,n) 10 eV to 1.8 MeV*

« Standards are cross sections for specific BTy [ 1oV ey
reactions, in specific energy ranges, that are U (mf) |2 MV 10 200 MeV
so well-know that they are often used as e
reference in other measurements N Ph(af) |~ 34 MeV up to 1 GeV

209Bi(n,f) |~ 34 MeV up to 1 GeV

200 MeV to 1 GeV

* New experimental data has prompted the oeo(nd) 1200 MY to 1 Gy
need of reevaluation of the Standards #*Pu(n ) 200 MoV to 1 Gov

Prompt «-ray production reference cross sections

* For details see A. Carlson’s talks in 2025 Resion_[Reee kst s oy s
CSEWG: https://indico.bnl.gov/event/29405/ "Lita') |0

0.9 MeV to 8 MeV
**Ti(n,n’y)

2.8 MeV to 16 MeV

P IAEA project: https .//ndS ] Iaea ) Orq/standard S/ Thermal neutron constants at E=0.0253 eV (2200 m/s)

Prompt fission neutron spectra (PFNS)

Reaction |Reference outgoing neutron energy range

235U (n¢n,f) [0.00001 €V to 30 MeV
Z52Cf(sf)  [0.00001 eV to 30 MeV

i"'_I'Here will be updates to standards, SO...

2 The angular distributions at these incident energies are declared
standard

(¢) Brookhaven ENDF/B-VII.2  ENDF/B-IX.0

National Laboratory

https://doi.org/10.48550/arXiv.2511.03564
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TABLE XLV. Neutron Data Standards.

Neutron cross section standards

Reaction |Standards incident neutron energy range

Neutron Data Standards o) LV o0y

6Li(n,t) 0.0253 eV to 1.0 MeV
'B(n,) [0.0253 eV to 1 MeV
10B(n,a17) [0.0253 €V to 1 MeV
C(n,n) 10 eV to 1.8 MeV*

- Standards are cross sections for specific BT (5 1eV Gotema
reactions, in specific energy ranges, that are Ume) |2 M t0 200 Mev
so well-know that they are often used as o
reference in other measurements P00 |= 3o o1 G —
209Bi(n,f) |~ 34 MeV up to 1 GeV
* New experimental data has prompted the 22:35(3;3) 200 ﬁgng?ggx
need of reevaluation of the Standards “’Pu(u,f) |200 MeV to 1 GV

Prompt «-ray production reference cross sections

* For details see A. Carlson’s talks in 2025 i )Tzf;;ncve it e oy
CSEWG: https://indico.bnl.gov/event/29405/ "Lifna'y) (0.0 MeV to 8 Mev
p g

0.9 MeV to 8 MeV
4Ti(n,n'y)|2.8 MeV to 16 MeV

P IAEA project: https .//ndS ] Iaea ) Orq/sta nd a rd S/ Thermal neutron constants at E=0.0253 eV (2200 m/s)

Prompt fission neutron spectra (PFNS)

Reaction |Reference outgoing neutron energy range

235U (n¢n,f) [0.00001 €V to 30 MeV
Z52Cf(sf)  [0.00001 eV to 30 MeV

' There will be updates to standards, so... |
i g e i | # The angular distributions at these incident energies are declared
standard

National Laboratory

https://doi.org/10.48550/arXiv.2511.03564
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There are many efforts in the community regarding measuring,
modeling, evaluating unstable nuclei: Activation library?

uclear Data Week 2025

Jan 6-9, 2026
3uilding 555, Hamilton Conference Room

Js/Eastern timezone

Overview

Meeting Registration

Nuclear Data Week has been rescheduled to 6-9 January

) 2026
Meeting Access for Non-
U.S. Citizens
Timetable c— e — - S— - — - i
Col . B .
5 Special Topic: Inventory Library
X|
_
Welcome Andre Sieverding
Building 555, Hamilton Conference Room d3551 3:25

14:.00

15:00

Activation Library Use in Target Design and Analysis for Radioisotope Production at ORNL William Marshall @

Building 555, Hamilton Conference Room 13:25 - 13:40

Germina Procop @

Nuclide ir ry ion: effect of r data libraries

Building 555, Hamilton Conference Room 13:40 - 13:55

Impact of cross section and fission yield uncertainties on fuel inventory for a molten salt fast reactorsGermina Procop @

Building 555, Hamilton Conference Room 13:55 - 14:10

Reaction theory and workflow developments at LLNL Jeff Berryman @

Building 555, Hamilton Conference Room 14:10 - 14:25

Reaction theory developments at LANL Amy Lovell @

Building 555, Hamilton Conference Room 14:25 - 14:40
Discussion
Building 555, Hamilton Conference Room 14:40 - 15:00

:15 - 15:00

orkshop for Applied Nuclear Data Activities (WANDA) 2026

=] 9 Feb 2026, 00:00 — 12 Feb 2026, 20:00 Us/Eastern

Q@ Hilton Arlington National Landing, 2399 Richmond Hwy, Arlington, VA, 22202

2 Ellen O'Brien (Los Alamos National Laboratory), Stephanie Lyons (Pacific Northwest National Laboratory)

Descrintion  Nannrnlifaratian and Qafannarde far Advancad Raantare

Creating an Inventory Sub-Library

Session Chairs: Richard Saldanha (PNNL), Andre Sieverding (LLNL)

NDWG POCs: David Brown (BNL), Pat Griffin (SNL)

A nuclear sub-library for inventory, activation, or dosimetry contains the nuclear data for processes that generally change the isotopic composition
(transmutation) and lead to radioactive products as well as the reactions on the radioactive products themselves and their decay. In recent years,
the development of fast-neutron reactor concepts, advances in fusion energy, and other applications have increased the need for extending and
improving the nuclear data for inventory calculations, which are crucial to assess the safety of reactors, predict radioactive waste classification, or
validate experimental testing data. Among the emerging needs is not only the increased coverage of radioactive isotopes but also charged-particle

—18:00 Session IV: Creating an Inventory Sub-Library

for a useful inventory sub-library and
ation with dedicated experiments,

m Welcome O5m
Speakers: Dr Andre Sieverding (LLNL), Richard Saldanha (pac ati
activation_sessio.. " A . o 9
, predict radioactive waste classification, o T
1
B introduction: The nuclear observables of the less B impact of cross section and fission yield fes on reactor fuelinventori ®15m
Speaker: jean-christophe sublet (United dom Atomic Er Speaker: Germina Procop (0ak Ridge National Laborato
WANDA-2026_Jc.. 5| WANDA-2026_Jc... WANDA2026.inve.
" . . m Uncertainties in Power Coupling Factors and Uranium Fissile Split in the Transient Reactor Test (TREAT) ®15m
m Nuclear Data Sensitivity and Uncertainty Analysis Facility
Speaker: Bamidele Ebiwonjumi Speaker: Thomas Holschuh (N.
[ WANDA2026_Hol.
WANDA2026 Nucl... -
[ 1610 | and validating i activation models (NDIAWG project) ®15m
m Examination of ENDF/B-VIIl.1-Based Nuclear Dat; Speaker: Richard Saldanha (pacic Nortwest Nt
Applications
Speaker: Greg Fischer (Westinghous: 2026_02_WANDA.
WAAP-13633_Rev...
Constraining Cross Sections on Unstable Nuclei ®15m
Speaker: Andrew Ratkiewicz (Law vermore Nat
BEET  CINDER module within MCNP
Speaker: Colin Josey (LANL) B  Reaction theory for radioactive isotopes ®15m
Speaker: Toshihiko Kawano (LANL
LA-UR-25-32234.p...
WANDA_Kawano.
m m Session Break ® 15m
EEEDY  one brick after another: Solid foundations for accelerated progress in FENDL and TENDL @15m
Speaker: Georg Schnabel (A2
¢| 2026_02_WANDA...
m Discussion & Close ®35m



There are many efforts in the community regarding measuring,
modeling, evaluating unstable nuclei: Activation library?

Realistic Reaction Evaluations for
Fission Products Off Stability

Funded project to develop reaction evaluations for
fission products off stability

Summary of FY25 activities

e  Leveraging machine-learning and microscopic models
e - Expected to impact depletion, waste management, etc.
» Looking for ways to validate this effort

Brookhaven

National Laboratory

@ eRiRey

For details, see:

for Fission Products Off Stability

° N D2025 poster Gustavo Nobre!, Aman Sharma?, Emanuel Chimanski', Alexander Voinov3,
Dave Brown', Kyle Wendt?, Shusen Liu?
« BNL-229070-2025-INRE report

Natiof clear Data Center, Brookhaven National Laboratory
L] a 2L awr ivermore National Laboratory
=2 i BNL-7724184




1st Reactor Graphite (ReGra) Workshop  * Rttt e R T

Bringing to@t erg(perts in the nuclear data community

osted by Brookhayen Ngtionz| Laboratory : X Iz - -c:: -
s ,. iieiiiiiiyy & ;G
- y s
Reactor Graphite Workshop

Within the community, there were
different perspectives on what should
Berr Hall (8dg, 455) be recommended for the thermal-
neutron scattering law 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 33




Meeting minutes published

* Published meeting minutes as a BNL lab report:
* https://doi.org/10.2172/2998877
* Reportis 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)

k? Brookhaven

National Laboratory

Report # BNL-229060-2025-INRE

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-Qasir3, John Bess?, Chris
Chapman?, Arantxa Cuadra?, Yaron Danon?, Simerjeet Gill*, Travis Greene?, Ayman
Hawari> 5, Richard Hernandez’, Chase Lawing®, Gabriel Lentchner®, Cihang Lu?, Shinsuke
Nakayama®, Matthew Nash®, Javier Ortensi'?, Catherine Percher!?, Dominic Piedmont?,
Kemal Ramié?, Volkan Seker??, Gregory Siemers 13, Jason Thompson*#, Nicholas
Thompson?3, Charles Wemple®s, Michael Zerkle'*

1Brookhaven National Laboratory, 2Rensselear Polytechnic Institute, 30ak Ridge National Laboratory, 4JFoster &
Associates, LLC, *North Carilina State University, °Texas A&M University, ’Kairos Power, 8BWXT Advanced
Technologies, LLC, *Japan Atomic Energy Agency, ®ldaho National Laboratory, !Lawrence Livermore National
Laboratory, *2University of Michigan, *Los Alamos National Laboratory, Naval Nuclear Laboratory, **Studsvik
Scandpower, Inc.

EEEEEEEEEEEE

. . u.s.
mneged o rotten Sl s @ ENERGY
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https://doi.org/10.2172/2998877

Additionally...

* There are many fixes from the 2025 Hackathon

(ORNL) ENDF/B
* They are gradually being incorporated with other _
updates 1X.0 ﬂ1
* In process of identifying reviewers to speed up Vs.
the acceptance of the already-submitted files EN“FIB
* Planning Beta1 release for the Summer,
hopefully in sync with the Standards Viil.2-/1
Wil de
Pen,
St W
a5 it
(&) Brookhaven Al gy
e




Automation of ENDF data retrieval
« ENDF data is now retrievable through a REST API

« Allows automation through scripts using unique URLs L) Erockneven

« Usage examples provided using Jupyter Notebook

* Integrated with plotting capability

» So far implemented for ENDF/B-VIII.1, VIII.0, VII.1 —whole A REST API for Nuclear
files or individual cross sections Reaction Data Libraries

* Website is live; “TREADME” report:
BNL-229520-2026-INRE

https://www.nndc.bnl.gov/endf-api

Welcome

March 6, 2026

This is the ENDF REST API entry point. Use the links below to explore the APl documentation or run interactive tutorials.

Interactive Docs (Swagger Ul) Reference Docs (ReDoc) Tutorial Notebooks I nanaged by rockharen Scfence Assocites BNL5417682 @ENERGY
Browse endpoints, inspect schemas, Read-only documentation view Jupyter notebooks demonstrating how
and try out API calls directly from your generated from the OpenAPI to use this API, runnable locally or in
browser. specification. Google Colab.
I Open Swagger Ul Open ReDoc View Tutorials

Root path: /endf-api




Automation of ENDF data retrieval
« ENDF data is now retrievable through a REST API

 Allows automation through scripts using unique URLs () Brookhaven
« Usage examples provided using Jupyter Notebook
* Integrated with plotting capability

« So far implemented for ENDF/B-VIII.1, VIII.0, VII.1 —whole A REST API for Nuclear
files or individual cross sections Reaction Data Libraries
* Website is live; “TREADME” report:
BNL-229520-2026-INRE

March 6, 2026

https://www.nndc.bnl.gov/endf-api

Welcome

This is the ENDF REST API entry point. Use the links below to explore the APl documentation or rut

Interactive F)OC% (Swagger Ul) Reference Docs (RéDOf) Tutorial I i b ra ri eS a n d Oth e r O bse rva b I eS (a n g .
sy Al ety fomr | et e ok - dist., spectra, uncertainties/covariances,
— ... €tC.), provided there is additional support

Root path: /endf-api

In the future, we plan to extento thr I

?



The Cross Section Evaluation Working
Group produces ENDF/B library

* Formed 1966 & Chaired by BNL

« Currently ~200 members of the collaboration
from 25 institutions
» US programs, industry and international partners
 If you see something in the library, at some point a
sponsor somewhere wanted it
» All steps of nuclear data pipeline
coordinated through CSEWG

 Depending on what needs done, getting
required data in library can be major effort

We are always open to new
users and collaborators

?
k National Laboratory

e &
S0
ok -4
P o
L35

2025 CSEWG meeting, BNL, Jan. 2026



All steps of nuclear data pipeline are
coordinated through CSEWG
= Chair: Denise Neudecker (LANL)

Chair: ——1 /
David Brown (BNL)

dbrown@bnl.gov

Library Manager:
Gustavo Nobre (BNL)
gnobre@bnl.gov

Measurements Formats & Processing Users
Chair: Yaron Danon (RPI) Co-chair: Mike Dunn (Spectra Tech Inc.) All of us!
Co-chair: Doro Wiarda (ORNL)
Evaluation Validation
Transport and Neutrons: Roberto Capote (SDE) Chair: Mike Zerkle (NNL)

FPY and Decay: chair Toshihiko Kawano (LANL)
TSL: chair Ayman Hawari (NCSU)
Charged Particles: chair Marco Pigni (ORNL
(,‘ Brookhaven 9 gni ( )
National Laboratory
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Conclusion

ENDF/B-VIII.1 released on August 30, 2024 :
* Many, many important updates
« Substantial improvement in performance
« Reactor depletion
« Criticality systems
» Leakage/shielding
« Accompanying “Big Paper” is finally published through OpenAccess
* Nuclear Data Sheets, 210 (2026) 1-224
 https://doi.org/10.1016/j.nds.2026.04.001
« DOIs and landing page for data are available now

« REST API developed for automated access to ENDF data

Beginning of next ENDF cycle, ENDF/B-1X.0:

» Bug fixes: Hackathon in early August at ORNL
« We expect: Standards, 23°Pu, 233234238 chlorine, TSL graphite (1st ReGra workshop), etc.

* Improving infrastructure and evaluation & UQ methods
« Working on next Beta release: aiming for Summer, hopefully in-sync with Standards
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