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Outline

• Motivation

• U238F: the prototype for a new database of FYs:
• Bibliographic Compilation

• JSON: a working format for FYs

• Update of Nuclear Data

• Compilation of Isomeric Yield Ratios
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Status of  current evaluations of FPYs

ENDF/B-VIII inherited FPYs from ENDF/B-VII.1  
• Most FYs largely based on the Eng&Rid evaluation of 1993 

(that extended the 1983 evaluation from 34 to 60 fission reactions).

• Revision and update of FYs for 239Pu+n (new evaluation at 2 MeV)

+

IAEA-TECDOC-1168
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● Evaluation of FY of 238U at fission 
energy in ENDF/B is largely based 
on measurements of CFY performed 
40+ years ago: [Maeck et al. (1975)]

● Independent Fission Yields are a 
small fraction of datapoints

● Gaps in data are filled using models, 
often "tuned" on U-235 data.

238U in FPYs evaluations

238U

235U

239Pu

252Cf
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238U Fission Yields Compilation
Update/improvement of FY starting from a system that

 is of immediate interest for applications
&

does not have an overwhelming amount of data
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Retrieval of FY experimental references

● 200+ references containing 
238U(n,f) data

● Reduced to 166 references 
of interest for 238U(nFAST,f)

● The large majority have a 
corresponding EXFOR entry, 
but some did not (too recent / 
being worked on / … )

● Table used as the starting 
point of compilation effort
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A new working format for FY data

• Adapting the format of experimental files to the needs of FY compilation (simpler, lighter, more intuitive)

• Make it easier to access, plot, verify and update experimental values currently stored in the EXFOR format

• Modernizing the format to make it more human- and DB-friendly

V. Zerkin, G. Fabricante
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A new working format for FY data

json files imported in a 
mongoDB structure

It is easy to create queries 
to filter data and to 
produce custom output 
formats (e.g. a "flatter" json 
output, or simple .csv for 
plotting)
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A new working format for FY data

once data are stored in the database, any 
software can be used to query / extract / 
plot the data.

We developed a simple GUI to extract 
and plots selected FYs.
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A new working format for FY data

The plots make it easy to identify 
inconsistency in the data:

● conversion mistakes (e.g., % vs abs 
uncertainties; normalization to 
1/100%; relative vs abs. FYs)

● EXFOR database issues (e.g., 
multiple entries containing the same 
data → #33011 and #33046 - 
corrected by Naohiko Otsuka).

A. Mattera    11   WPEC-SG50



FY correction & update

A number of experimental campaigns 
used nuclear data to determine FYs 

(most often γ-ray intensities). 

If the values used in the experiments 
were reported/referenced in the original 
paper it is possible to check their currency 

and update them if necessary.

This update process was possible for 38 
EXFOR entries and 1850 decay data points.

very old 
measurements
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https://docs.google.com/spreadsheets/d/e/2PACX-1vQzEW2z_tgJTCS3m3RU-O_DYiCUYUILCoYrJ_AOkR7eHsS021q6uwiJizcsKl9x1fI2na282WnhgjnN/pubchart?oid=650822341&format=interactive
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FY correction & update

A number of experimental campaigns 
used nuclear data to determine FYs 

(most often γ-ray intensities). 

If the values used in the experiments 
were reported/referenced in the original 
paper it is possible to check their currency 

and update them if necessary.

This update process was possible for 38 
EXFOR entries and 1850 decay data points.
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WITH NO EXPLICIT MENTION OF THE NUCLEAR 
DATA VALUES IN THE ORIGINAL PAPER, IT IS 
ALMOST IMPOSSIBLE TO CORRECT AND USE 
RESULTS FROM DECADES-OLD PAPERS WITH 

THEIR REPORTED UNCERTAINTY

A. Mattera    13   WPEC-SG50

https://docs.google.com/spreadsheets/d/e/2PACX-1vQzEW2z_tgJTCS3m3RU-O_DYiCUYUILCoYrJ_AOkR7eHsS021q6uwiJizcsKl9x1fI2na282WnhgjnN/pubchart?oid=650822341&format=interactive
https://docs.google.com/spreadsheets/d/e/2PACX-1vQzEW2z_tgJTCS3m3RU-O_DYiCUYUILCoYrJ_AOkR7eHsS021q6uwiJizcsKl9x1fI2na282WnhgjnN/pubchart?oid=650822341&format=interactive


A. Mattera    14   WPEC-SG50

Another piece of the puzzle:
Isomeric Yields

New experimental data to 
be published soon?
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Another piece of the puzzle:
Isomeric Yields

New experimental data to 
be published soon?

486 data points. Majority from (n,f) and SF. 
Some points from (γ,f), (p,f), ...



Summary & Outlook
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Towards a modern and comprehensive database of 
experimental fission yields, starting with 238U

Thank you! 


