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ENDF/B-VIIl.1 release

 Why VIII.1 and not IX?
* There are no planned updates of the standards library for this release
 However, many, many important and impactful changes are on the way!!
* Next release will be in both legacy ENDF-6 format an GNDS-2.0
« Will have an accompanying “Big Paper”
* Important review reports are in and preliminary validation testing has begun

k:.\ Brookhaven
National Laboratory



1962

ENDF Timeline

1977
Boozy night in DC led AEC 2024
to conception of 1972 1975 becomes 1990-2001 2006 2018 ENDF/B-VIII.1
CSEWG & ENDF ENDF/B-Ill | | ENDF/B-IV DOE ENDF/B-VI's | | ENDF/B-VII.O | | ENDF/B-VIII.O (planned)
1960 197( 193 1990 2000 2010 020 2030 2040
1965 1966 1968 1970 1979 1985 2011 2020 2022
ENDF CSEWG | | ENDF/B-I | | ENDF/B-II | WSNsJ3=RVA | ENDF/B-V.2* | |ENDF/B-VIL.1| | GNDS-1.9| | GNDS-2.0
format formed (classified) published (planned)
published

* everybody’s favorite release
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ENDF Timeline

1962 1977
Boozy night in DC led AEC 2024
to conception of 1972 1975 becomes | | 1990-2001 2006 2018 ‘ ENDF/B-VIII.1
CSEWG & ENDF ENDF/B-IIl | | ENDF/B-IV DOE ENDF/B-VI's | | ENDF/B-VII.0 | | ENDF/B-VIII.Cf (planned)

We defined a timeline
2000 NEELIR R A INNEIEER:Y 2040
with target dates for beta
releases.
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N
Jan - Mar 2023 . .

+ Collect feedback from the community on the beta version w

* Wrap up “lesser impactful” files

Oct 31 - Nov 4 2022 June 2023 VI I I 1
CSEWG * Release second beta [l
* Validation results of 239Pu and INDEN * First complete draft of Big Paper
« Status of reviews (what'’s lagging?)

Sep 2023
* FPY files w/ covariances tested

Sep 2022
« Distribute “f," (VIII.O+INDEN) for testing

2022

Aug-Oct 2022
* Tests of 239Pu and INDEN Apr - May 2023 February 2024
» Review process of TSL » Address issues found . Release VIII.1
« Submission of Big Paper to NDS
Sep. 19-23 2022 Jan 2023
» Hackathon » Covariances ready for validation
Nov-Dec 2022 Dec 2022

« Address eventual issues in 239Pu, INDEN, * Release first beta version for general testing,

TSL found during CSEWG containing AT LEAST 239Pu + INDEN + TSL
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2022 Hackathon

Held on September 19-23, 2022 at BNL

About 10 participants in person and ~5
remote

Tracked issues resolved:
» 22 issues for neutrons
* 7 in decay

More issues were found and logged
» ~55 issues updated/opened

Exit distributions: see lan/Hye Young's
CSEWG talk

We will plan one for 2023
» After Beta1, before Beta2
e Before mini-CSEWG?

L",‘ Brookhaven

National Laboratory

Q Search GitLab

BB Jibrary

3¢ Subgroup information
& Epics 0
O Issues 152
List
Boards
Milestones
Iterations
$3 Merge requests 540
@ Security & Compliance
& Cl/cD
3 Packages and registries
I Analytics
@ wiki

€3 Settings

& Callanca cidahar

Brookhaven

National Labaratory

Welcome to the ENDF

Hackathon

Gustavo P./A.'Nobre

y ﬁ m @Brookh
ENDF Hackathon

September 19-23, 2022

= ENDF > = library > Issues

Open 152 Closed 361 All 513 N B Edit issues Select project to create issue .

[@ v ‘ Search or filter results... ‘ Q ‘ [ Updated date v l?]
B10 minor issue 1
O endf/library/neutrons#47 - created 2 years ago by David Alan Brown (@D updated 1 month ago
New nubar evaluations from RQ Wright B
O endf/library/neutrons#2 - created 2 years ago by David Alan Brown updated 1 month ago
Consider JENDL-5's Platinum evaluations 20
U endf/library/neutrons#438 - created 1 month ago by Nathan Gibson updated 1 month ago
deuterium elastic angular distribution needs covariance 0
O endf/library/neutrons#24 - created 2 years ago by David Alan Brown updated 1 month ago
gap in C12 elastic scattering covariance =]
O endf/library/neutrons#17 - created 2 years ago by David Alan Brown @D updated 1 month ago
In115(n, n')In115m is too low in ENDF/B-VII.1 and ENDF/B-VIIL.O =}
O endf/library/neutrons#16 - created 2 years ago by David Alan Brown updated 1 month ago
MT1 does not sum to its components for ENDF/B-VIII.0 Pu240 and other nuclides =}
O endfflibrary/neutrons#15 - created 2 years ago by David Alan Brown (@D updated 1 month ago
(n, a) reactions on several Cr and Ni isotopes need work =}
O endfflibrary/neutrons#13 - created 2 years ago by David Alan Brown updated 1 month ago
Why do we have an evaluation for 26m1Al but not the ground state? o
R e flilcnindnms ibimm adT  mmanbad D imnva ama b Paid Alam Deacie T . timAdatad 4 maanth A
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ENDF/B

ENDF/B-VIII.1 BetaO releasedw Viii.4

» Needed a Beta version for preliminary
validation ahead of 2022 CSEWG

* No time yet for full review: Focused on neutron
sub library and materials from INDEN
collaboration (some degree of internal review)

* Indicate what should be the general trend of
the VIII.1 release

» 3 “sub-releases”: Different 239Pu candidates
» Planned Beta1: December 2022
« Single Pu file
* Fully reviewed files
* All sub libraries
» Substantial testing
« CSEWG
* Internal validation

* Beta2: tested against crits, LPS, by LANL and
LLNL users, to ensure performance is as
expected.
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'Changes* in VIIL.1 Beta0 from VIILO: § — —
| Changes* in VIIl.1 Beta0.2

o 2829,30S;
e 50,52,53,54Cr | from VIII.O: _
e 54,56,57F@ o
. 6365CY . 19F 2
. 233,235,238 ) o
. 239py o 28,29,30Sj g
- Betala: INDEN | « 50.52,53,54Cr e
- BetaOb: LANL . 54,56,57F ¢ S
. BetOc: LLL . 63.65Cy g
Small fixes in Beta0.1: * 233.235238 _
e 239P )
| Feass SR AR - Beta0a.2: INDEN
« Beta0a.1: INDEN  BetaOb.2: LANL (10/1 7)
- BetaOb.1: LANL » BetaOc.2: LLNL

o=

There were additional changes done shortly after the VIII.0 release, but before the whole

evaluated file repository was migrated to GitLab, which are now part of ENDF/B-VIII.1BetaO:

« 10B: ENDF/B-VIII.O errata « 192Pt: Tweaked energy of first
. 156,158,160,161,162,163,164Dy: Set of ORNL resonance
evaluations  240Py: Fix of unitarity issue by LANL

~




Review status - neutron sub library

Actinides

. 239PY
« 5 initial candidate files (INDEN, LANL, LLNL)
» Updates to fission, nubar, PENS, capture, URR, RRR, (n,2n)

* Pilot effort led by M. Chadwick organized a review panel with many Subject Matter Experts
(SBM) that went over all aspects of all files, providing reports

» On-going collaborative process
« Converged to 3 improved files, then 2
» Multiple evaluations are converging
« CSEWG Executive Committee should decide the best course of action towards Beta1
« Recommended evaluation in Beta1 should be better than when process started
* 235,238J: waiting for reviewer assignment and/or report

« 233: new INDEN file is expected soon
k? Brookhaven

National Laboratory




Review status - neutron sub library

Actinides

. 239P
* 5 initial candidate files (INDEN, LANL, LLNL) .
* Updates to fission, nubar, PFNS, capture, URR, RRR, {

- Pilot effort led by M. Chadwick organized a review pang
(SBM) that went over all aspects of all files, providing ré

 On-going collaborative process : i s b e ol
_ _ . Beta file for 239Pu should be a combined |

Conyerged to 3 .|mproved files, then 2 i one built from BetaOa.2 and Beta0b.2, |
* Multiple evaluations are converging t leveraging the strengths of each of them
- CSEWG Executive Committee should decide the best beemsersravaormismaraumserermssmmamsn

« Recommended evaluation in Beta1 should be better than when process started
* 235,238J: waiting for reviewer assignment and/or report

« 233: new INDEN file is expected soon

k? Brookhaven
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The CSEWG Executive Committee ,.
convened last week and decided that the




Main updates for VIll.1 - neutron sub
library

INDEN Non-INDEN
o 235|J o 50,52,53,54Cr » 140,142Ce (ORNL) 84Kr, 85Rb, 97Mo,
. 99Tc, 102Pd, 109AQ,
. 239P . 63.65C 103Rh (RPI/IRSN) 113,115In,115,1198n?127|,
. 238 . 180 - 160 not ready * 86Kr (BNL) 122,124Te, 133134Cs
. 233 for submission * 6Li (LANL) 130,134,137Bg 138 g
e 10 « 106,108,110,111,112,114,116 143Pr, 147Pm,
o 54,56,57F @ B (LANL) Ca 148,150Nd. 153Sm
. 28,29,30S;j * "B - not ready for _ 155 160Gd. 159Th
. 55M1 submission * 6Li, 234.236U (LANL) 166,168,170 . 175,176,
. 139 g « 181Ta (RPI/ORNL/ 168,176 Y. |
@ = Submitted LANL) 174,176,177,178,179,180 Hf
@ = Under review » Fission products « Other small fixes
B = Not submitted yet (RQW+BNL): 78Se,

k? Brookhaven @ = Approved

National Laboratory




Main updates for VIIl.1 - TSL sublibrary

e tsl 20pGraphite, tsl-AlinAl203, tsl-Be-metal,
tsl-Be-metal+Sd, tsl-BeinFLiBe.endf, tsl-
CainCaHz2.endf, tsl-CinSiC, tsl-CinUC, tsl-
FinFLiBe, tsl-graphiteSd, tsl-H1inCaH2, tsl-
H2inCaH?2, tsl-HinCH2, tsl-HinHF, tsl-
LiinFLiBe, tsl-OinAlI203, tsl-SiinSiC, tsl-UinUC
(NCSU)

e tsl-7Liin7LiD-mixed, tsl-BeinBe2C, tsl-
CinBe2C, tsl-Din7LiD-mixed, tsl-Hin7LiH-
mixed, tsl-HinZrH2, tsl-HinZrHx, tsl-ZrinZrH2,
tsl-ZrinZrHx (NNL)

e tsl-CainCaH2, tsl-HinCaH2 (from JEFF,
conflict with NCSU), tsl-Hinlcelh (JEFF,
conflict with RPI), tsl-HinMesitylene-Phasell,
tsl-HinToluene, tsl-Mg, tsl-Si (JEFF non-
conflictive)

e ts|I-CinC502HS8, tsl-CinCH2, tsl-HinC502H8,
tsl-HinCH2, tsl-Hinlcelh, tslI-OinC502H8, tsl-
Qinlcelh (RPI)

e tsl-CinCH2, tsl-HinCH2, tsl-HinH20 (ESS)
e tsl-HinUH3, tsl-NinUN, tsl-UinUN (ANL)

10



Main updates for VIIl.1 - TSL sublibrary

e tsl 20pGraphite, tsl-AlinAl203, tsl-Be-metal, e tsl-CainCaH2, tsl-HinCaH2 (from JEFF,
tsl-Be-metal+Sd, tsl-BeinFLiBe.endf, tsl- conflict with NCSU), tsl-Hinlcelh (JEFF,
CainCaH2.endf, tsl-CinSiC, FE @i 7= (0 .< (o) 6/010]6] (=1 = aFs] & sl-HinMesitylene-Phasell,

FinFLiBe, tsl-graphiteSd, tslF =WV T o) alel 1ol =\ ID) =/ 2] Mg, tsl-Si (JEFF non-

prihle=l PR G E e PRSE, » implemented format changes (o
LiinFLiBe, tsl-OinAI203, tsl4 =lelelelanlapleleEI=Ria =N alo (== =T0
(NCSU) number of materials.

o ll - Review process being set-up,
ULl ISl  coordinated by TSL eval. chair

CinBe2C, tsl-Din7LiD-mixed; s e s l-CINCH2, tsl-HINCH2, tsl-HinH20 (ESS)
mixed, tsl-HinZrH2, tsl-HinZrHx, tsl-ZrinZrH2, | |
tsl-ZrinZrHx (NNL) o tsl-HinUH3, tsI-NinUN, tsl-UinUN (ANL)

-CinCH2, tsl-HinC502HS8,
Icelh, tslI-OinC502H8, tsl-




Leveraging the experience with NCSU
internal review approach

TSL (MF=7) Review Checklist

Overview:
TSL (MF=7) Review Checklist

To review TSL libraries submitted for inclusion to the ENDF/B libraries, an approach has been

Evaluator: developed to test both the generated TSL and associated cross section data. This document describes __ B
the responsibilities and duties of the independent reviewer in completing the “TSL Review Checklist”. B
Material: MAT: MT=2 (/C/M) Wh d b t th = I A
Checklist Guide: - _ en contacted abou e review panel, Ayman
- Each section of the “TSL Review Checklist” contains check boxes for the reviewer. The evaluator
CHECKLIST TSL REVIEW (initial/date) . . . ) ]
should provide the following files to NNDC for the review process: H awa rl Stated -
.
Verify Header Reviewer: Date: e MAT input — the input file for each element inthe material named as

elementincompound_input (e.g. HinCH2_input, graphite_input)
e TSL file (File 7) — the TSL for each element in compound named as tsl- elementincompound.endf
Verify Cross Section and Mass Inputs Reviewer: Date: (e:g. tsl-BeinBeO.endf, tsl-OmBeO.endt? . . .
e MAT_readme — the README file describing the generation of the TSL to allow reviewer checks
to verify the generation of data

Verify Elastic Input File (MT=2 Reviewer: Date: . . . . . .
v - P . ( ) The requirements for each section are described below. When applicable separate instructions may be
+  Normalization, Basis . f lid: d liquid
Vector/Positions, Bound Cross given for solids and liquids.

Sections (ENDF/NIST)

1. Verify Header
Verify Inelas‘tic Input File (MT=4) Reviewer: Date: e The header file should use the standard TSL format and include:
(a,p) Grid/Temperature List o Complete list of all evaluated temperatures
Phonon DOS, Free Atom Cross

O s A Cross o MAT number
ection ( ). A Ratio, Header o Last name of all evaluators
o Date of the evaluation

e History and theory sections recommended inclusions:

Generate/Verify TSL Reviewer: Date: o Evaluating institution
Inclastic and Elastic Cross Section o Codes used to generate the TSL
Behaviors (Energy/Temperature) o Composition of element in evaluation
+  TSL File Format o Range of applicability of TSL evaluation if limited by phase transitions or other material
properties
o References
Benchmark TSL Reviewer: Date: o Any publications concerning the fundamental input to the TSL (e.g. phonon DOS)

o Models used to generate the TSL

*  Optional at reviewer's discretion o Codes used to evaluate the data

. . . 2. Verify Cross Section and Mass Inputs:
Material Evaluation Review Complete

e Mass and free atom cross sections inputs to the TSL evaluation should be verified to
Reviewer: Date: originate from a reputable source (e.g. ENDF library, NIST).

13
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Main updates for VIIl.1 - Alphas,
deuterons & Decay

| ~ Alpha sub library | 1, Decay sub library
5‘1 |
| !

. 9Be, 170, 180 |

« 520 submissions: updated half-lives and
* Files existed before but many | neutrino spectra

[ﬁg%ﬂg?ﬁgf being described for « 30 reviewed and approved already and 22
| more are underway

 Andrea Mattera and Paul Romano have
reviewed and found many typos and
Issues in documentation

» Decay files are in the process of being
updated, so review has stalled while this
IS completed.

V»D‘euteron sub Iibrérv

A
I

» 3He, SLi
* Files have just been submitted last

week by M. Parls
I k? Brookhaven |

National Laboratory 12



Fission Yields and P |

| Photo-nuclear

PhOtO'nUCIQar SUb Iibraries | Taken from IAEA CRP

\ ~‘§ Nuclear Data Sheets 163 (2020) 109-162

/ A. Mattera & A. Sonzogni noticed some cumulative yields had huge unphysical uncertainty (coming from
wrong error propagation) and recalculated them and updated the values: BNL-220804-2021-INRE

Available online at www.sciencedirect.com

ScienceDirect Nuclear Data
Sheets

[ === ENDF/B-V.6 U-235 Thermal ) o Nuclear Data Sheets 163 (2020) 109-162 _
wf== ENDF/B-VIII.0 U-235 Thermal == B www.elsevier.com/locate/nds
0.10 4
“ n-induced Fission Yields < nfy-094 Pu_240.endf
g 0.08 ]‘ o nfy_094 Pu 241 endf IAEA Photonuclear Data Library 2019
c ‘ - - T. Kawano,"* Y. S. Cho,2 P. Dimitriou, D. Filipescu,4 N. Iwamoto,® V. Plujko,® X. Tao,” H. Utsunomiya,® ‘
:é 0.06 .“ L nfy-Ogo Th 227_endf o nfy—094 Pu 242 _endf dv{?.n%arlz\mov,g R.DXu,7 an(]]lall;:zltlc,3 L G;;};tzfcli‘l 0. g;lrllt)(;c(l)lcnko,ﬁ ;lt]Lo Jin,” ;éR,cnstl'orhliI}gml‘d ‘
: \‘ - - - - | M. Sin,'* K. Stopani,’ Y. Tian,” G.M. Tveten,'® J.M. Wang,” T. Belgya,'? R. Firestone,'?
> S. Goriely," J. Kopecky,'® M. Krticka,'6 R. Schwengner,!” S. Siem,'0 and M. Wiedeking'$
g . |+ nfy-090_Th_229.endf  « nfy-095_Am_241.endf et Ditsion, Lo Alamos Ntioral Laoators, Lo Alamos, XM 87345, USA
£ Nuclear Data Center, Korea Atomic Energy Research Institute, |
. * nfy-090_Th_232.endf - an-0d25_Am_242m1 € SN Nyl Dt S S PO K 150 v, i
0.02 Horia Hulubei National Institute for Physics and Nuclear Engineering (IFIN-HH),
* nfy-091_Pa_231.endf ot Dt Cemr S s i T 5151195, Jga

|
_ S Nuclear Physics Department, Taras henko National University, Kyiv, Ukraine
80 100 120 120 160 o nfy-092 U 23zendf ° nfy 095_Am_243endf ~| " China Nuclear Data Center, China Institute of Atomic Energy, P.O. Bln.‘r‘2’/5L{y4]), Beijing 102413, China

Mass Number ® Department of Physics, Konan University, Okamoto 8-9-1, Higashinada, Kobe 658-8501, Japan

|
— ‘ == |« nfy-092_U _233.endf  * Nfy-096_Cm_242.endf & || s e e et St it e s M 135, R

Y Faculty of Physics, University of Bucharest, Bucharest-Magurele, Romania
° nfy_096 Cm 243 endf 12 Centre for Energy Research, Hungarian Academy of Sciences,
o nfy-092 U 234endf — L« o Konkoly Thege Miklos 29-33, 1525 Budapest, Hungary
— — 14 3 University of California, Berkeley CA 94720, USA
° _096 C d Institut d’Astronomie et d’Astrophysique, Université Libre de Bruzelles,
o nfy-092 U 235.endf nfy — m_244en f Campus de la Plaine, CP 226, 1050 Brussels, Belgium
_— - 15 JUKO Research, Kalmanstraat 4, Alkmaar 1817, The Netherlands

o nfy_o 92 U 2 36 ) e n df ° nfy_096_C m_24 5 . e n df 6 Charles University, V Holesovickich 2, 18000 Prague, Czech Republic

" Helmholtz Zentrum Dresden-Rossendorf, Bautzner Landstrasse 400, 01328 Dresden, Germany
18 Themba LABS, P.O. Box 722, Somerset West, 7129, South Africa

o nfy 092 U 237.endf . nfy_096 Cm 246.endf (Received 16 July 2019; revised received 15 October 2019; accepted 31 October 2019)
O A - mm——
- nfy-092_U_238.endf * nfy-096_Cm_248.endf
We report our coordinated efforts to address these data needs and present the results of the new

. nfy-093_Np_237.endf  * Nfy-098_Cf_249.endf
up-to-date evaluations included in the new updated IAEA Photonuclear Data Library consisting of

° nfy-093 Np 238_endf * nfy-098_Cf_251 endf 219 nuclides. The new library includes 188 new evaluations produced by the CRP evaluators, and
- - one evaluation taken from the JENDL/PD-2016 library, while 20 evaluations were retained from the
- nfy-094_Pu_238.endf ° nfy-099 Es_254.endf

Spontaneous Fission
| Yields

» sfy-092_U_238.endf
* sfy-096_Cm_244 endf

Il

* sfy-096_Cm_248.endf |
'« sfy-098 Cf 250.endf
+ sfy-098 Cf 252.endf
+ sfy-099_Es_253.endf
* sfy-100_Fm_254.endf
sfy-100_Fm_256.endf

previous 1999 IAEA Photonuclear Data Library. In most of the cases, the photon energy goes up
to 200 MeV. A total of 55 nuclides are new in this library reflecting the progress in measurements

o nfy_094_Pu_239-endf o nfy—1 00_Fm_255_endf ‘ but also the developing data needs. In this paper we discuss the new assessment method and

make recommendations to the user community in cases where the experimental data are discrepant




Fission Yields and
Photo-nuclear sub libraries

Cumulative Fission Yields

[ === ENDF/B-V.6 U-235 Thermal
w=fee ENDF/B-VIII.O U-235 Thermal

Mass Number

' Spontaneous Fission

It
I\

i

'« sfy-098 Cf 250.endf

Yields

. sfy-092_U_238.endf
* sfy-096_Cm_244 endf
* sfy-096_Cm_246.endf |
« sfy-096_Cm_248.endf |

 sfy-098 Cf 252.endf |
+ sfy-099_Es_253.endf
* sfy-100_Fm_254.endf
* sfy-100_Fm_256.endf

/ A. Mattera & A. Sonzogni noticed some cumulative yields had huge unphysical uncertainty (coming from
wrong error propagation) and recalculated them and updated the values: BNL-220804-2021-INRE

' n-induced Fission Yields -

|« nfy-090_Th_227.endf
| « nfy-090_Th_229.endf
* nfy-090_Th_232.endf
* nfy-091_Pa_231.endf
» nfy-092_U_232.endf
* nfy-092_U_233.endf
-+ nfy-092_U_234.endf
» nfy-092_U_235.endf
* nfy-092_U_236.endf
| * nfy-092_U_237.endf
» nfy-092_U_238.endf
* nfy-093_Np_237.endf
» nfy-093_Np_238.endf
* nfy-094_Pu_238.endf
» nfy-094_Pu_239.endf

nfy-094_Pu_240.endf
nfy-094_Pu_241.endf
nfy-094_Pu_242.endf |
nfy-095_Am_241.endf

nfy-095_Am_242m1.e
ndf

nfy-095 Am_243.endf |
nfy-096_Cm_242.endf |
nfy-096_Cm_243.endf
nfy-096_Cm_244 endf
nfy-096_Cm_245.endf
nfy-096_Cm_246.endf
nfy-096_Cm_248.endf
nfy-098 Cf 249.endf
nfy-098 Cf 251.endf
nfy-099 Es 254.endf
nfy-100_Fm_255.endf

\ |

Photo-nuclear
Taken from |IAEA CRP
Nuclear Data Sheets 163 (2020) 109-162

,') Available online at www.sciencedirect.com

ScienceDirect Nuclear Data

Sheets

ELSEVIER

Nuclear Data Sheets 163 (2020) 109-162

IAEA Photonuclear Data Library 2019

Original plan was to simply adopt IAEA CRP,
but M. Chadwick brought up that there may
be US contributions. We will review on a
case-by-case basis the adoption of the IAEA
CRP.

Also, 3 more contributions arrived last week
from LANL.
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(Received 16 July 2019; revised received 15 October 2019; accepted 31 October 2019)

We report our coordinated efforts to address these data needs and present the results of the new
up-to-date evaluations included in the new updated IAEA Photonuclear Data Library consisting of
219 nuclides. The new library includes 188 new evaluations produced by the CRP evaluators, and
one evaluation taken from the JENDL/PD-2016 library, while 20 evaluations were retained from the
previous 1999 IAEA Photonuclear Data Library. In most of the cases, the photon energy goes up
to 200 MeV. A total of 55 nuclides are new in this library reflecting the progress in measurements
but also the developing data needs. In this paper we discuss the new assessment method and
make recommendations to the user community in cases where the experimental data are discrepant
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No significant updates expected from...
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