INDEN evaluations of
F, SI, Cr, Fe, and Cu:
The importance of experimental data
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Outlook

28.29.30Gj eval : M. Pigni et al, ORNL/LTR-2018/1044

U Cr isotopes, , G.P.A. Nobre et al, Nucl. Data Sheets 173 (2021) 1
233235U and %°Pu in the RRR will be covered by M. Pigni later
dF-19

 Cu Isotopes

[ Fe 1sotopes, A. Trkov et al, ND2022

“It doesn't matter how beautiful your theory is,
it doesn't matter how smart you are.
If it doesn't agree with experiment, it's wrong.”

Richard Philips Feynman, Nobel Prize in Physics 1965
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PF: Teflon moderated Curie benchmarks

Teflon-moderated benchmarks
Integral Parameter Intercomparison
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Integral data hints at data problems
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BE: EXFOR retrieval and data selection
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Shown for comparison are the data from Refs. I, 8, and 10.
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Energies Between 0.1 and 20 MeV

G. L. Morgan and J. K. Dickens
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Morgan 76 data adopted << Broder data
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By using Morgan derived INL data (nng X 4pi)
F-19(n,inl) reduced by ~40% from 300 keV
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Issues in F(n,el) AD below 1 MeV
at forward angles
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Remember Feynman?
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252Cf(sf) neutron Ieakage of a Cu cube
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Integral data hints at data problems
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10%

0%

-10% _I'

-20%

Roberto Capote, IAEA Nuclear Data Section

¢ 3
I CSWEG 2022, 31 Oct -3 Nov, BNL, NY e-mail: R.CapoteNoy@iaea.org %(@E’
Web:  http://www-nds.iaea.org NV &



mailto:R.CapoteNoy@iaea.org
http://www-nds.iaea.org/

Cu: Differential total cross-section data
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Cu: leferentlal elastlc cross-section data

HDF Request 4906, 2021-Aug-12,13:07:20
EXFOR Request: 33058-1, 2021-Aug-12 13:07:28

q b a8 10 q 6 3] 10 12
T ghpr B UILL n-}rlu (M :{I’ ’lf’%lffﬁ LD
——i— JEHDL+4.03 CU-B5(H;EL)GU-65L0
2 5 |-.ij€P1982 E1-Hadi ; 25

1974 | Rinnjey } ;
A

R 3

i ‘ i i

: 1

i i i

2.0

Cross Section (barns)

-/ gJF/B\

1.5

Incident Energy (HeU)

Incident Energy (Hel)
_og: X¥| %] Y|Lin:[X¥ [X[Y Auto-range: X¥| X| Y|Page: =>| <<|Zoom: <= | ><|Grid: VH| 0| V| H|Pts: Txt| Box| PL| Print

B8 does not agree with elastic EXP data above ~4 MeV
JENDL-4 much better !

Remember Feynman?
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Remember Feynman?
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Alpha emission from Cu-63: IRDFF-I1
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B8 disagrees with (n,o.) — probably a model calc.
INDEN adopted the IRDFF-I1 evaluation (GLSQ fit)
Remember Feynman?
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Problems with ENDF/B-VI11.0 (CIELO) 56Fe

Underestimation of neutron leakage at 1-4 MeV, overest.near 300 keV
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Fig. 32, 35, Nuclear Data Sheets,148 (2018) 214-253
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New transmission measurement at nNELBE

« A dedicated transmission
measurement on very thick
target by Arnd Junghans and
Roland Beyer at the nELBE
facility was performed.

« The assumption about the cross-
section minima in Fe-56 is not
supported (black line).

« An alternative solution was
sought: a deficiency in the Fe-57
cross sections was identified as
the major cause of the problem
(dashed-red line).

« Very good agreement with n-
ELBE data was achieved.
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Fe-57 evaluation does not describe Pandey
(n,tot) data having fluctuations up to 7 barn
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Example: 181Ta(n,y) evaluation vs exp. data

Large impact on Pu-TeX benchmark
103 0.2 s B8 does not agree with data!!
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Summary and Conclusions

INDEN collaboration is addressing data issues with the following strategy:
v ldentify data problems through integral validation and feedback
v Identify underlying data issues in differential data evaluation (sensit)

v Assess available experimental differential data to find alternative solutions
to improve integral benchmarks

v' Update selected experimental data to the latest standards/references
v A GLSQ fit of available comprehensive datasets is the preferred solution
v If model is available, use model including correlations as prior

“It doesn't matter how beautiful your theory is,
it doesn't matter how smart you are.
If it doesn't agree with experiment, it's wrong.”

Richard Philips Feynman, Nobel Prize in Physics 1965

Of course, we do remember Feynman!
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