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Current status of compilation of experimental 
FYs
• collect, compile and correct experimental FY data for:

238U(n,f), 241Pu(n,f), 239Pu(n,f), 235U(n,f)
• collect, compile, correct and evaluate Isomeric Yield Ratios from all fissioning 

systems (sf, n-, g-, p-induced)
• start from NSR database (expected to be more complete than EXFOR 

compilation)
• Import FY into database and implement correction for decay data
• Use dependencies // FY(A|Z), FY(Z|A), FY(Z,A,E) // to identify outliers or 

issues with experimental data
• Document and report EXFOR compilation issues, outliers, changes to 

uncertainties / experimental values, possibly unreliable measurements



• started with 150-200+ references 
for each system -- identify useful 
references with NSR selectors / 
studying the papers

• Identify those that have / do not 
have a corresponding EXFOR 
entry (too recent, being worked on, 
not properly linked in the db, etc.)

• We used the table of references as 
the starting point of the data 
compilation

Retrieval of references and exp. data



EXFOR → JSON-FY → FYdb

● Search EXFOR for selected entries linked 
from NSR (accession number or authors)

● Extract a list of datasets using an EXFOR 
search

● cross-reference and identify missing links / 
missing datasets

● Reformat JSON-FY from EXFOR to a more 
streamlined structure

● Store in data-structure for easy access 
(pandas+JSON) and in OO-database for 
storage and query

● Format allows for flags / annotation / comments 
and to include changes to the data



EXFOR → JSON-FY → FYdb

● import simplified JSON-FY format into FYdb

● with 241Pu compilation, development of a 
python code to streamline the conversion / 
upload process



• about 20-30% of EXFOR 
entries contain some sort 
of information on decay 
data used in the 
experiment

• update decay data with 
latest values from 
ENSDF/NuDat

• initially hand-retrieved 
data, with compilation of 
239Pu implemented an 
automatic retrieval 
system using the new 
NuDat json format

Decay data correction

Format (cleanup) .csv + 
create list of available 

radcorr files

Correction of .json files

Update db + 
create FY .csv

implement corrections in .json 
files -- use .csv file to flag 

outliers / compilations errors
X4

check decay → main source of corrections 
for EXFOR compiled yields (revisions for  
~20 EXFOR entries for 239Pu(n,f) were 

reported to Boris & Naohiko)

#
#
#
#


238U

FY correction & update

● For experiments that used γ-ray intensities 
to determine FYs, the correction can be 
implemented

● If the values used in the experiments were 
reported/referenced in the original paper 
we checked their currency and update the 
FY if necessary.

● The majority of the corrections are within 
uncertainties, but correction factors for 
older experiments can be significant

239Pu

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


Flagging / Corrections / Nuclear Data Update

● use dependences to identify and flag outliers / 
compilation errors / conversion issues

● document changes in the database

● Open issue -- relative measurements: they are 
included in our database, but not corrected (yet). 
New value for the reference yield?
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Isomeric Yields



Evaluation of Isomeric Yield Ratios
 We retrieved and compiled 538 independent 

isomeric yield ratios, from 39 compound nuclei, 
and 62 unique fission products.

 5x the amount of data available to Madland & 
England when they developed the model

 Wealth of new data 
can be used to 
benchmark new 
models for the 
prediction of IYRs
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• compiled all the independent IYR we found in 
the literature (NSR + EXFOR) for all fissioning 
systems and energies

• identification of outliers (decay data, isomeric 
state assignments, trends vs IYR in other 
measured systems)

• averaging of IYR for low-energy n-induced 
fission (En < 2 MeV) -- assumption is that IYR 
does not change dramatically for these low 
energies

• new recommended experimental yields often 
incompatible with the Madland & England model

Evaluation of 
Isomeric Yield Ratios
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Recommended Experimental Yields

● Use the recommended experimental values in 
evaluations for the available nuclides.

● 42 recommended values for low-energy n-induced fission 
can be used in the next FY evaluation

● The compiled experimental data can be used to extensively 
test current models 
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Documenting changes and updates
BNL-219899-2020-INRE

• BNL tecrep for  239,241Pu will be out before the end of the year

• Share data with Amy Lovell → feedback and correction with model 
comparison

• started extraction of 235U data with a new SULI student (J. Henry)



Improve decay data (BR) for selected 
fission products:
• 130I - experiment performed in 

summer 2021. PRC under reviewed
• 140La - experiment performed in 

summer 2021. Finalyzing analysis
• 135I + 135Xe - experiment at ANL (Oct. 

2022)
• 143Ce - experiment at UMass Lowell / 

BNL (Oct. 2022)

NNDC Experimental activities


