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Motivation

» The low energy enhancement can have significant impact on a
neutron-capture cross sections when determined via indirect techniques

= Particularly important for explosive astrophysical environments which
include nuclei far from stability "
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“volution of upbend as a function of deformation

M. Guttormsen et al., Physical Review C 106, 034314 (2022)
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xisting measurements along the Zr isotopic chain

Guttormsen et al. PRC 96, 024313 (2017) Pathirana et al. PRC 113, 015801 (2026)
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Using the 3 Oslo method to populate neutron-rich Zr
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CARIBU Facility @ Argonne National Lab
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Results for °’Zr
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Raw matrix for B-oslo analysis
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* Low-lying discrete levels.
* DO (converted to partial NLD@S,)
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Bayesian Analysis to fit our data and input to TALYS

* A Bayesian framework in combination with
Metropolis—Hastings Markov Chain Monte

Carlo(MCMC) algorithm was used to fit the
experimental data
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xisting measurements along the Zr isotopic chain

Guttormsen et al. PRC 96, 024313 (2017) Pathirana et al. PRC 113, 015801 (2026)
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Raw matrix

B-Oslo Method on 107Zr

1076

2 10-
T
= >
C —10° 2
= ] E 10-8
| - [T
B B 5
= .
g 4:_ 10—9
uT3§- IOOZZT
L [3_ 10
2 N
3 100y
;l-l | 2B | I | - I L1 11 I LE A T I | I e I L1 1 1 I 11 1 1 | 11 1
1 2 3 4 5 6 7
E, (MeV)

e

Q,@ Facility for Rare Isotope Beams
FRIB National Science Foundation

7]

95% Credible interval
77 1054 = Median ;
> — known levels 4
g 10¢] ¥ MAP-transformed 1007p o
g .
Q 10°;
> P (c)
-
" 5
c 102+ L
) =
\ - —— T V-
- 95% Credible interval et : /
=== Median g 10°;
 Yzr 2
9 MAP-transformed 1%07Zr 100
o 1 2 3 4 5 6 1 8 -1 0 1 2 3 4 5 6 1 8

E, (MeV) Ex (MeV)

Normalization points:
* Low-lying discrete levels
» ySF fixed to the *7Zr slope at Ey>3 MeV
- Note: slope consistent with other Zr isotopes

A. Sebastian et al. In Preparation

Artemis Spyrou — Oslo 2026 13



Interpretation: Shape Coexistence in °°Zr
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Interpretation: Shape Coexistence in °°Zr
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By Alex Parsons, MSU

Summary

B-Oslo method applied to *7-190Zr

The evolution of the low energy enhancement in the ySF is not a simple dependence on the ground

state deformation.

Systematically investigate other nuclei with similar structures

Identify cases where we can investigate the excitation energy dependence of the upbend
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