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Previous work -- uncertainty corrections

After ENDF/B-VI.8 anomalously large 
uncertainties were introduced for 

some end-of-chain CYs 
(up to 180 times the value in the older 

version of the library)

End-of-chain (nearly stable) CYs
are generally experimentally well 
determined and their uncertainty is 

comparable or better than the 
shorter-lived nuclides in the chain

Correction applied to all NFY and SFY files, at 
all energies. Changes have been reviewed and 

included in ENDF/B-VIII.1-beta1
BNL-220804-2021-INRE 2

https://www.osti.gov/servlets/purl/1762758
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Correction of CYs
We identified 8 mass chains where the uncertainty was anomalously 
large, and re-calculated it for 15 fission products

The dCY in ENDF/B-VIII.0 reflects the uncertainty on the 
IYR (50%), but the dCYs of 90YGS and 90ZrGS do not depend 
on their isomeric yield ratios (the IS decay by IT to the GS), 

and the largest contribution is from decay of precursors
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Correction of CYs and IYs
In A = 109, we also removed isomers for 109Ru and 109Rh, that were 
added in ENDF/B-VI.0, but not confirmed in measurements since

The IY of 109mRu and 109mRh was reassigned to the 
GS, and the uncertainties of the nuclides along the 

decay chain were re-calculated accordingly.
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An issue was logged in 2019 on the NNDC 
git concerning the FYs of 241Pu having a 
‘hole’ in the heavy-mass peak. 

This appears for all FPs between A = 
162-168. On closer analysis, also masses 
A = 66-71 show scaling issues.

This issue only appears for the first energy 
point (En = 0.0253 eV), and it affects both 
8454 (IFY) and 8459 (CFY). 

Correction of 241Pu thermal NFY
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https://git.nndc.bnl.gov/endf/library/nfy/-/issues/1
https://git.nndc.bnl.gov/endf/library/nfy/-/issues/1
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The NFY sublibrary is based on the work of 
England & Rider, summarized in the report 
ENDF-349 (LA-UR-94-3106), first included in 
ENDF/B-VI. 

In a first release of the library (VI.1) the thermal 
FYs of 241Pu did not include this issue (tape 
125-126). 

In a subsequent revision (ENDF/B-VI.2), the fast 
NFY of 241Pu were mistakenly not included, and 
the thermal yields showed the issue for the first 
time. 

The fast NFY of 241Pu were finally included in the 
following revision (ENDF/B-VI.3) with the 
inclusion of a new tape containing 241Pu FY, but 
the issue with the heavy peak yields remained.

Origin of the issue
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No experimental yields exist for any of the masses in question, 
so that the chain yields, as well as the Y(Z|A) are based on 
calculations from the Zp model by Wahl. 

In the appendix to the 
ENDF-349 report, England & 
Rider annotate that the 
information on the mass yields 
of A = 162-168 is based on ref. 
87RID1 (1987RIZT). 

Origin of the issue (ctd.)
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https://www.nndc.bnl.gov/nsr/knum_act.jsp?ofrml=Normal&keylst=1987RIZT&getkl=Search
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The issue in the mass yields of 
A=162-168 may be tracked down 

to a typo in the transfer of 
information from Table VIII(b) 

(p.30 in 1987RIZT) to the yields 
that were used as the starting 

point of the evaluation (and that 
were documented in the appendix 

to the ENDF-349 report).

Origin of the issue (ctd.)

8



Not Export Controlled

Origin of the issue (ctd.)
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The chain yields transcribed and 
assigned to 241Pu for masses A=162-168 
seem to be taken from the 233U column

from E&R appendix to ENDF-349

from 1987RIZT
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Rescale affected yields
1. correct the mass yields of the 

IFY (MT=8454) to the intended 
values based on 1987RIZT for 
masses 162-168 and 66-71

2. renormalize the IFY distribution 
to 2.0

3. rescale (or recalculate) CFY 
(MT=8459)

Possible actions
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Revert to ENDF/B-VI.1 ?
Downgrade the 241Pu 
evaluation to those 

included in ENDF/B-VI.1 
where the issue was not 

present.

No action
Leave the evaluation as-is
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Procedure & Results
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A Correction 
Factor A Correction 

Factor

66 0.802 162 2.057E2

67 0.493 163 1.597E2

68 0.408 164 1.533E2

69 0.343 165 1.535E2

70 0.321 166 1.529E2

71 0.128 167 2.750E1

168 1.379

● The correction factors have been 
calculated as the ratio between the 
values in Table VIII in 1987RIZT 
and those reported in the 
ENDF-349

● The correction factors were 
applied to IFY. 

● The entire distribution was 
rescaled by the renormalization 
factor to have a sum of IFY = 2.0

renormalization factor = 0.99998
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The CFY can be produced:

• rescaling CFY with the same factors used for IFY (if there is no 
transfer of yields between masses via β-n)

• from IFY using the decay data sublibrary

Both methods lead to very similar cumulative yields, but we preferred 
rescaling CFY to ensure that the decay data (branching ratios, 
delayed neutron emission) used for PU241T were identical to those in 
other fissioning systems in the NFY sublibrary.
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Procedure & Results (ctd.)
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Procedure & Results (ctd.)
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Procedure & Results (ctd.)
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• proposed and included in beta-2 a proposed update of IFY and 
CFY for PU241T

• We fixed the ‘hole’ in masses 162-167, and also adjusted 
discontinuities in the yields at masses 67-71

• Conservation laws are still valid

• Heavy/Light peak sums slightly worsen, but are still an order of 
magnitude lower than differences accepted in other fissioning 
systems

• Technical report coming out soon to document changes

15

Summary
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Procedure & Results (ctd.)

Rescaling of CFY would not be possible if there was some transfer of yields 
between masses (β-n), but in E&R compilation none of the masses that went 
through the correction step has any β-delayed precursor or is populated by an 
adjacent mass (A+1).

correction factors were applied to IFY. 
Since no β-delayed neutron precursor is in any of the masses included in the 
correction, we can apply the same factors also to CFY (as the mass-dependent 
factors wouldn’t 


