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Update |

Including of new fission-TPC measurements
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2021 Fission-TPC results

L. Snyder, et al. NDS 178 (2021) 1-40, M. Monterial, et al. NIM A 1021 (2022) 165864

| 7 ————— S — = Almost 2% systematic offset from

ENDF

= Confirmed by 2023 measurement

with new target [arXiv:2409.18279v1, see
presentation by L. Snyder on Tuesday]
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https://arxiv.org/pdf/2409.18279

Impact of the new data I:
Ratio shape

Taking the 2021 measurements as

cross-section ratio shape, i.e., with
unknown normalization

The impact of the new data on the
GMA evaluation of the 23°Pu(n,f)
cross section is less than 1%

Consistent with D. Neudecker’s
analysis [LA-UR-21-24093]
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Impact of the new data ll:
Absolute ratio

= Systematic increase is reflected in
the GMAP result

= Normalization uncertainty (0.8%)
limits the impact of the new
measurement in the combined
analysis

= Including the 2021 and 2024
experiments as separate
experiments increases the impact
and reduces the uncertainty
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Measurement uncertainties and modelling of correlations

= The GMAP code allows to parameterize correlations

Wraparound (experimental
due to energy-dependent uncertainties b (exp ) 10

I 0.8

= Correlations did not change in the re-measurement

> ©
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= Following D. Neudecker’s evaluation of
the 2021 shape data
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Measurement uncertainties and modelling of correlations

= The GMA code allows to parameterize

correlations due to energy-dependent © 1: T,
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Update Il

New fit of optical model parameters
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Re-fitting the optical model potential

= Coupled-Channels calculations with
FRESCO [I. Thompson]) with a
phenomenological, dispersive optical
potential (OMP) by Soukhovitskit Y
(2016,2020) LA

~
S
L

= Re-fitting of the OMP parameters (~30) to
ensure a good reproduction of the total

cross section within the model [lead by k.
Kravvaris]
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Global fit to the OMP + deformation parameters
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Global fit to the OMP + deformation parameters

<, L e L, _ it OMP parameters +
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Hauser-Feshbach (YAHFC) model parameters

e New total cross section leads to a need for
an adjustment of the reaction model
parameters

* In the evaluation:
=  We will use the GMAP result for (n,f)
= Differences in the (n,f) cross sections are
compensated by adjustments of the elastic
channel -> aim to make the residual as small
as possible

* Aspects of using a reaction model:
* Model uncertainties and covariances
* Including cross-channel correlations
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Cross-check with (n,2n)
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Refinement and covariances with Backward-Forward Monte-Carlo

e e ne ., , . | .
= After the initial fit “by eye” reaction = From this sampling, covariances are
model parameters are adjusted to data by obtained that take the experimental
a BFMC approach [Bauge et al. 2007] uncertainties and model uncertainties
into account.
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Next steps

= Estimate uncertainties and covariances
= Replace modelled (n,f) cross-section with GMA result
= Add resonances and yield data from ENDF/B VIII.1 to obtain a full evaluation dataset

= Translate and process in GNDS format -> V&V
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Impact of correlation between experiments

= Correlation between
experiments are difficult
to estimate

= In our analysis, including
correlations between
some of the major
uncertainties does not
have a large impact

Rel. change (%)

Uncert.
reduction (%)

1 o
] o 8V 0o s
o o o o00%e © g0 o0%c, ° .J . .":.'. .O.u“'co ..'::.’..O..ﬂ :
0 ; §e v ¥ : ., 2
5 R KA
_1 ' : LI .... g_
* as uncorrelated experiments :‘g‘ .'.. .
i ¢ with correlations ’ ': -
_2 - P | 1 L | 1 L |‘| P | -
15 - : n
b
10- R I ¢ i
¢ Ttge # \:'o..
5 1 s ' '.: ."...0:.'. .1-' e NS0 i
! LI ° ’ ' ‘ : .0.': %
0_ . o o 004%" ° ... ® o000, °e o\.~ I
103 102 10°1 10° 10! 102

Inc. energy (MeV)

<

Lawrence Livermore
National Laboratory
LLNL-PRES-871119



GMA (Gauss-Markov-Aitken)

= Generalized least squares (“non-model”) fit

= Gives maximum likelihood values and covariances

Experimental data | > GMA
(overdetermined) algorithm

= Implementation:

— GMAP: Fortran 77 code (Poenitz 1980’s, ANL)
— gmapy: recently python version: G. Schnabel (IAEA)

= Combined with neutron standards database
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GMA equations

¥ Generalized least-squares.

B Assumes normal distribution of random variables.

¥ | inearization close to most probable value.

B | inear algebra problem, good numerical implementation.
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