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Theory progress on the 0y¢ correction

proton propagating
in-medium
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NCSM calculations by M. Gennari, M. Drissi,
and P. Navratil
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Search for a

32.70
- b = -0.0018 £ 0.0021 scalar weak current
32.65H 2 Ft,= 3070.8+1.8s _
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Dunlop+ PRL 116 172501 (2016) BranChlng ratio:

Savard (1995): 1.4625 % 0.0020 (stat) = 0.0015 (syst)
Fujiwara (1999): 1.4664 % 0.0038 (stat) £ 0.0006 (syst)
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= J; # 0 both Fermi and
Gamow-Teller are possible.

Fermi-Gamow-Teller
mixing ratio

CAMGT
CyMp
needs to be measured.
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Measuring the mixing ratio p

Beta-neutrino asymmetry
(in the Standard Model)

1 —p?/3
Apn. =
P 4 p2
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Why is this helpful from the theory perspective?

Ragnar Stroberg

Isospin mixing is similar in both nuclei,
so errors will (« ) tend to cancel out.
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« / dependence

dominated by o,

* Critical for
testing CVC/
searching for
scalar currents.

Ragnar Stroberg

+2.5

+
N
o

+
—\
3]

7

Correction terms (%)
S
(3,1

+
S
o

o
o

5 10 15 20
Z of daughter

TRIUMF Science Week 2023




log N (solar system)
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e Lodders (2003)
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Mass data favor “hot” outflow scenario
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Does the i-process contribute to the rare-earth peak?
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I-process calculation by N. Vassh
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Neutron capture (7, )

O— (10D

Ingredients to statistical model: AX

- T’ from imaginary part of A + n
optical potential A+1X
. Ty — gamma strength function

- Level densities p(F)
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Proton Number Z

When can the statistical model be used?

Minimum temperature

for statistical model

60 |—
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20 — w==canes

Te>0.0
" Ty>0.04
= Tg>0.16 -1
= Tg>0.63

Tg>2.5
= Tg>10.0

| I | P | l 11 1 | =

Rauscher+ PRC 56, 1613 (1997)
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Neutron Number N
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Sensitivity of r-process
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Ga
Zn
Cu
Ni
Co
Fe

Ratio of highest to lowest predicted (n, y) rates with different
models for the level density and y-strength function®

AN AN AN

N =40

B stable [T)<5 [C)5-10 1020 [T)20-100 R>100

Liddick+ PRL 116, 242502 (2016)

*but optical model only varied between KD and JLM (validated on stable targets).
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do/dQ2 (b/st)

ADb initio neutron-nucleus optical potentials

Multiple scattering
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Coupled cluster *
Rotureau+ PRC 95 024315 (2017)

Self-consistent Green’s function
Idini, Barbieri, Navratil PRL 123 092501 (2019)

No-core shell model
Gennari+ PRC 97 034619 (2018)
Burrows+ PRC 99 044603 (2019)

Applicable at high
energies 2> 100 MeV

Not enough absorption
(poor description of

compound nucleus states)
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Nuclear matter +
Local density approx.

‘n+160, E=15MeV
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Many-body perturbation theory
Whitehead, Lim, Holt PRL 127 182502 (2021)

Still semi-
phenomenolgical
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ADb initio neutron-nucleus optical potentials

No-core shell model w/continuum
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Limited to light systems
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TRIUMF Storage Ring (TRISR)
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Electron scattering from unstable isotopes with SCRIT

ISOL beam

See Tsukada+ PRL 118, 262501 (2017)
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Asymmetry dependence in knockout
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Tostevin, Gade PRC 90 057602 (2014)
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Thank you!
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