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JEFF-4.0 Fission Yields

Thermal neutron induced fission of U-235 and Pu-239

Conservative sorting (C) 

All the datasets are used by adding 2.5% 
uncertainty to all data points, in order to make 
them compatible.

Strict sorting (S)

Instead of adding independent uncertainty, only 
consistent experiments are selected. 
Measurements that did not pass the tests per 
datasets and the tests per mass were excluded.

At each step of the evaluation process, correlations induced mainly by the conservation laws are given and the full 
variance-covariance matrix can then be determined

As data points from the experimental datasets were not always compatible with each other, it was necessary to 
apply a “regularization” method

The main difference between the two methods is the uncertainty
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JEFF-4.0 Fission Yields

Thermal neutron induced fission of U-235 and Pu-239

Conservative sorting (C) 

All the datasets are used by adding 2.5% 
uncertainty to all data points, in order to make 
them compatible.

Strict sorting (S)

Instead of adding independent uncertainty, only 
consistent experiments are selected. 
Measurements that did not pass the tests per 
datasets and the tests per mass were excluded.

At each step of the evaluation process, correlations induced mainly by the conservation laws are given and the full 
variance-covariance matrix can then be determined

As data points from the experimental datasets were not always compatible with each other, it was necessary to 
apply a “regularization” method

The main difference between the two methods is the uncertainty

It was decided to adopt the conservative approach
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JEFF-4.0 Fission Yields

Charles Wemple (Studsvik): identified a small normalization issue. 

Fissioning System Energy [eV] All FPs Ternary FPs (Z<22) Remaining FPs

U-235 Strict 2.5300E-02 2.0022736112300E+00 1.8775140000400E-03 2.0003960972300E+00

U-235 Strict 4.0000E+05 2.0018429755493E+00 1.8431092000000E-03 1.9999998663493E+00

U-235 Strict 1.4000E+07 2.0018770898726E+00 1.8756382281893E-03 2.0000014516444E+00

U-235 Conservative 2.5300E-02 2.0022734828531E+00 1.8775140000400E-03 2.0003959688531E+00

U-235 Conservative 4.0000E+05 2.0018429755493E+00 1.8431092000000E-03 1.9999998663493E+00

U-235 Conservative 1.4000E+07 2.0018770898726E+00 1.8756382281893E-03 2.0000014516444E+00

Pu-239 Strict 2.5300E-02 2.0131404409286E+00 2.4470890025911E-03 2.0106933519260E+00

Pu-239 Strict 4.0000E+05 2.0023782236639E+00 2.3772294773225E-03 2.0000009941866E+00

Pu-239 Conservative 2.5300E-02 2.0132017746419E+00 2.4470890025911E-03 2.0107546856393E+00

Pu-239 Conservative 4.0000E+05 2.0023782236639E+00 2.3772294773225E-03 2.0000009941866E+00

Charles Wemple (Studsvik) identified a small normalization issue, that has 
been solved but new files are not on the website yet! 

They will be replaced for the release of T3
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INDEN files

• 9-F-19 (f19e80_zt9_ENDF): Based on ENDF/B-VIII with gamma emission data. Inelastic replaced by Morgan 
data below 1.4 MeV, AD from Elwyn-EXFOR 11441, F-19(n,2n) from IRDFF-II

• 14-Si-28,29,30 (ORNL+IAEA): including the background contribution due to direct capture in the RRR

• 26-Fe-56 (fe56e80X29r67b): fe56e80X29r67 + MT103 and covariances. It also includes the Cr-53 
production cross section in MF10
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Recap of all INDEN files

• 5-B-10,11
• 8-O-18
• 9-F-19 
• 14-Si-28,29,30
• 24-Cr-50,52,53,54
• 25-Mn-55
• 26-Fe-54,56,57
• 29-Cu-63,65

All except:
• 8-O-16 
• 57-La-139
• 92-U-233,235,238
• 94-Pu-239,240,241
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Completion of gamma cascade

• 11-Na-24
• 12-Mg-26,27
• 13-Al-26,27
• 15-P-31,32
• 16-S-32,33,34,35
• 18-Ar-38
• 33-As-73
• 34-Se-77
• 44-Ru-100
• 53-I-131
• 55-Cs-134
• 56-Ba-132

Cédric Jouanne: Completion of gamma decay 
cascade for inelastic scattering (MF12 and 
MF14)

• 61-Pm-149,151
• 62-Sm-150,151
• 63-Eu-152,155
• 64-Gd-152,153,154
• 66-Dy-160,162,165 
• 68-Er-168
• 76-Os-189
• 80-Hg-200
• 88-Ra-223,225
• 90-Th-229
• 93-Np-237
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Updates

• 8-O-18 (Tim Ware): normalize the distributions in MF=5 for MT=9,16,17,22,28,33
• 18-Ar-36,38 (Dimitri Rochman, future TENDL-2023): it contains a new RRR part which agrees better with 

natAr(n, tot)
• 45-Rh-105 (Gilles Noguère): New correction resonance parameters (MF2/MT151)

• 90-Th-227
• 90-Th-229
• 94-Pu-242
• 95-Am-242m
• 95-Am-243
• 98-Cf-251

Restore 8-groups delayed neutron fraction
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New evaluations

• 23-V-51 (DR, AK, SVDM): new evaluation that solves the problem of hmf25
• 54-Xe-124,126,128,129,130,131,132,134,136 (GN): New RRR file (MF=2, MT=151) using JRC-Geel data
• 61-Pm-147 (DB): New MF9/MT102 including more fluctuations vs incident-energy for this parameter. To 

account for these fluctuations (even for the JEFF-4T2 file) in current transport/cycle codes where a unique 
value is often requested, the averaged isomeric ratios must be obtained by folding MF9/MT102 by MF3/MT102 
reaction rates.

• 83-Bi-209 (AS): file based on JENDL-5, with modified (n,a) cross section (sections MF3/MT107 and 
MF3/MT=800-849) adjusted to TENDL-2021 (see JEFDOC-2171). It also contains more complete covariance 
information than JEFF-3.3/JEFF-4T2. Finally, the neutron capture branching ratio of JENDL-5 results in higher 
210Po production than JEFF-3.3 which is advantageous from safety point of view. 

• 92-U-236 (OB): Include the suggested revision of the fission continuum xs between 4 keV up to 2MeV. 
Caveat: Present MF33 contains covariance data from JENDL4 and is not updated following the revision of the 
RRR. This section file should be superseded by an updated covariance calculation. This task is ongoing 

• 93-Np-238 (DR): Future TENDL-2023 with updated RRR, following the recommendations from Erwin from SCK 
• TSL HinH2O (JIMD)
• TSL HinCH2 (KR)
• TSL HinC5O2H8 (KR)
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Major Actinides

JEFF-4T2

JEFF-4T3
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U-238
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Continuum

Thermal 
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from 
CRP

Thermal 
PFNS
from 

JEFF-3.3

Pu-239a Pu-240a Pu-241a

MF6/MT102
for thermal

point

Simultaneous GLLS adjustment of all resonance parameters and 
Pu-239 nubar to reproduce JEFF-3.1.1 performances
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CRP

Thermal 
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from 

JEFF-3.3

Pu-239a Pu-240a Pu-241a

MF6/MT102
for thermal

point

Simultaneous GLLS adjustment of all resonance parameters and 
Pu-239 νp to reproduce JEFF-3.1.1 performances

The U-238 file presents significant 
challenges. 

Substantial effort has been invested in the evaluators' work 

on the Big-3, involving new experiments, models, and 

significant changes. A new version could potentially be ready 

in January

The release of JEFF-4T3 will be postponed until the delivery 

of the new n+U-238 file. 

Further updates:

TENDL-2021 → TENDL-2023
JENDL-4 → JENDL-5
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2) Integrated, 
Automated, and 
Reproducible Nuclear 
Data Processing at the 
NEA
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The NEA Processing pipeline

The main YAML 
(pipeline definition) is 
maintained in its own 
repository

After every commit, 
the pipeline is 
automatically triggered

The pipeline is 
identical for all 
isotopes 

Codes are built into Docker images, stored in the Harbor, and pulled by the pipeline
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The NEA Processing pipeline

- Reconstruction of cross sections from RP
- Creation of PENDF on a unionized energy grid
- Doppler-broadening of the cross sections in PENDF
- Self-shielding in the URR
- Generation of heat production XS and radiation damage energy production 

- Convert the ACE files 
into HDF5 format

Thanks to J-C Sublet for providing his 
processing routine

- Produce probability tables for the URR self-shielded XS
- Create the ACE file

- Format checks
- Internal consistency checks
- Additional checks

- Reconstruction of cross sections from RP
- Doppler-broadening of the cross sections in ENDF-6
- Generation of activation cross sections (MF=10)
- Calculation of self-shielded, multigroup cross sections and multi-band 

parameters in the ENDF format

- ENDF → GNDS
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The NEA Processing pipeline

- TRIPOLI-4

- FISPACT-II - OpenMC

- MCNP
- Serpent

The pipeline is designed by the JEFF 
community for the JEFF community

AMPX

- SCALE

For further information about AMPX processing, contact andrew.holcomb@oecd-nea.org
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The NEA Processing pipeline

The NEA Pipeline was used to process JEFF-4T2 

did not include scripts to process Thermal Scattering Data. 

The TSL processing has been recently added
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TSL Repository
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TSL pipeline
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TSL pipeline
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TSL pipeline

A script retrieves what is the major 
scattering atom bound in the TSL 
evaluation (e.g. H bound in H2O)
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TSL Parameters

The table contains the parameters 
that cannot be retrieved from the 
evaluation itself
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TSL Parameters
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Temperatures

THERMR expects the requested temperature T to 
be one of the temperatures included in the ENDF-
B thermal file
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Output files

ACE files
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Output files

xsdir for MCNP
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Output files

Plots
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Output files

The link provided below contains the processed files for H in H2O:
https://www.oecd-nea.org/dbdata/nds/JEFF4T2/TSL/Processed/Sorted/

https://www.oecd-nea.org/dbdata/nds/JEFF4T2/TSL/Processed/Sorted/
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Output files

The link provided below contains the processed files for H in H2O:
https://www.oecd-nea.org/dbdata/nds/JEFF4T2/TSL/Processed/Sorted/

Thanks to Ignacio 
and Oscar for 

providing their 
processing routine

https://www.oecd-nea.org/dbdata/nds/JEFF4T2/TSL/Processed/Sorted/
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Please contact me 
(daniela.foligno@oecd-nea.org) if you 
have any questions or comments.

Thank you for 
your attention

Title page photo: Dry storage facilities (Creative Commons, NRCgov)
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