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CSEWG is not limited to the Americas
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Evaluated Nuclear Structure Data

Theory

Journal Publications

Secondary References

Physics Tools

One 
recommended 

value

For important properties of every nucleus that’s been measured

Critical evaluation of more than 100,000 primary publications

Educated Decisions

Evaluated Nuclear Structure Data File
ENSDF
3,350 nuclides
~10,000 Reactions
~4,200 Decay

It is Unique: Only Nuclear Database of this kind in the world
It is Complete: All nuclei and all level and radiation properties
It is Versatile: Feeds back into both basic and applied sciences
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• Typical neutron incident on non-actinide has ~ 18 
relevant reactions 


• ~ 5 threshold reactions: (n,2n), (n,3n), (n,p), etc.

• ~ 10 discrete level excitation reactions: (n,n’) for each level 

in residual nucleus

• 3 non-threshold reactions: (n,tot), (n,el), (n,γ)


• Actinides add fission, (n,f)

• For transport studies, need: 


• Cross sections

• Multiplicities of all emitted particles

• Outgoing energy-angle distributions for all emitted particles
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[105] vs. calculated values (blue line) using dispersive coupled-
channel OMP (RIPL 1480-1482) [109, 110].

FNG-W benchmark [112] was modeled, which involves a
deep penetration of 14 MeV neutrons into a large tung-
sten block and is sensitive to tungsten data in the fast
neutron energy range. Flux attenuation was measured
by a number of activation monitors. The predicted ac-
tivity is within two-sigma for all monitors at all depths,
without any systematic shifts that increase as a function
of the penetration depth, as shown in Fig. 32.

The analysis was extended to criticality benchmarks
from the ICSBEP Handbook [113], namely the ZPR-9
series of benchmarks from Argonne, and the tungsten-
reflected plutonium sphere and the tungsten-reflected
uranium assemblies from the Elsie facility at Los Alamos.
Originally, there was very little improvement in the re-
sults for the criticality benchmarks with the new evalu-
ated data. To remedy the situation, a fine-tuning of the
model parameters was made (within estimated model pa-
rameter uncertainty). Such adjustment had an impact on
the calculated capture cross sections below 1 MeV, but
had little effect on the previously analysed FNG bench-
mark. However, there is some contradiction between the
criticality benchmarks, which would suggest an increase
of the capture cross section below 1 MeV down to about
4 keV, and the activation measurements for gold in the
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FIG. 31: Neutron induced reactions on 182W (top panel)
and 186W (bottom panel) nuclei: EMPIRE=VII.1 calcula-
tions (lines) vs experimental data (symbols).

FIG. 32: Measured activation rates at different depths for the
FNG-W experiment [112] compared to calculated values using
the ENDF/B-VII.1 evaluation.

FNG-W benchmark (see Fig. 32), which would require
a decrease. Since there are several independent critical-
ity benchmarks using fast-neutron assemblies, which indi-
cate the same trend, the decision was to retain the higher
value of the capture cross sections, resulting in about a
10% underprediction of the activation of gold at a depth
of about 35 cm into the tungsten block as measured in

2920

186W(n,x)

Experimental data 
never enough:  need 
theory to fill in gaps
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Nuclear Data Sheets 148, 1-142 (2018)

Cited 1,658 times!
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Nuclear Data Sheets 148, 1-142 (2018)

Cited 1,658 times!

Nuclear Data Sheets 112, 2887-2996 (2011)

Nuclear Data Sheets, 107 (2006), p. 2931

Cited 3,138 times!

Cited 2,753 times!
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Our goal is to get the highest quality data to users
The Nuclear Data Pipeline
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Many software 
packages use 

embedded ENDF/B 
data

o Reactor design, simulation and 
licensing codes.


o Nuclear waste and repositories.

o Radiation spectroscopy, dose, 

detectors and shielding.

o Defense and CTBTO.



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 to be done, getting 

required data in library can be major effort

We are always open to new users 
and collaborators

CSEWG collaboration meeting in 
November 2022: our first in-person 
meeting since the pandemic started!



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 to be done, getting 

required data in library can be major effort

We are always open to new users 
and collaborators

CSEWG collaboration meeting in 
November 2022: our first in-person 
meeting since the pandemic started!

Now preparing for the next one:


November 13-17, 2023
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1970 19901980 2000 2010 2020 2030 20401960

1966 
CSEWG 
formed

1968 
ENDF/B-I

1962

Meeting in DC led to 

conception of CSEWG 
& ENDF

2018  
ENDF/B-VIII.0

1970 
ENDF/B-II

1972 
ENDF/B-III

1975 
ENDF/B-IV

1979 
ENDF/B-V 
(classified)

1990-2001  
ENDF/B-VI’s

2006  
ENDF/B-VII.0

2011  
ENDF/B-VII.1

2024  
ENDF/B-VIII.1 

(planned)

1965  
ENDF 
format 

published

2020  
GNDS-1.9 
published

2022  
GNDS-2.0 
(planned)

1985  
ENDF/B-V.2*

* everybody’s favorite release

1977  
AEC 

becomes 
DOE

Timeline courtesy of Dave Brown
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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!

10

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

11

• 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)
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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:


• 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…

12



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.


• Possible tweaks 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

13



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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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!



Life after ENDF/B-VIII.1…
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Life after ENDF/B-VIII.1…
Historical background at BNL:


• Chair CSEWG and coordinate/manage the ENDF library

• BNL has recently (~15 years) focused on important but 

neglected evaluations: structural materials et al. (Fe, 
Cr, Zr, off-stability for activation)


• Model and reaction code development: maintainers and 
co-developers of EMPIRE before it migrated to IAEA


• Work on decay and FPY leveraging ENSDF expertise
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structure for delayed neutrons impacting 235U thermal 
point: effort is about to be lost!
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• Support next library release:

• Start preparing for ENDF/B-IX

• Maintain and further develop ENDF infrastructure 

(GitLab, reviews, ADVANCE, etc.)
• Primary priority:


• Support continuation of capabilities for Fission Yields 
and Decay evaluations, aiming for ENDF/B-IX


• Support to do fast evaluations and file assembly (e.g. 
Zr)
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to improvement of future reaction evaluations


• Maintain and release future, modernized editions of the 
Atlas of Neutron Resonances
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What we would like to do, if funds allow:

• Support next library release:

• Start preparing for ENDF/B-IX

• Maintain and further develop ENDF infrastructure 

(GitLab, reviews, ADVANCE, etc.)
• Primary priority:


• Support continuation of capabilities for Fission Yields 
and Decay evaluations, aiming for ENDF/B-IX


• Support to do fast evaluations and file assembly (e.g. 
Zr)

• Secondary priority

• Support to work on evaluation code development/

maintenance (EMPIRE, YAHFC etc.), which is crucial 
to improvement of future reaction evaluations


• Maintain and release future, modernized editions of the 
Atlas of Neutron Resonances

We need to rebuild and maintain evaluation 
capabilities and infrastructure, in alignment with 

USNDP ENDF goals
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