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- Summary

1 Measure with ISOLTRAP the masses of neutron-rich gold isotopes around N = 126 (204206Au)

O Determine neutron separation energies (S,, S,,) and the (one-/two-)neutron empirical shell gap (A./A,,)

O Constrain nuclear models:
» Monopole interaction
» Open shell correlations (quadrupole)

O Improve the description of the mass surface around N = 126, with impact on modeling the r-process
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- Study shell evolution via mass measurements
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- Study shell evolution via mass measurements
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- Study shell evolution via mass measurements
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- Study shell evolution via mass measurements
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- N Evolution of the N = 126 shell
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O N =126 shell gap predicted to decrease towards Z = 70

C. Yuan et al., Phys. Rev. C 106, 044314 (2022) 08/02/2023

72nd INTC Meeting



- Evolution of the N = 126 shell
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O N =126 shell gap predicted to decrease towards Z = 70
O Difficult extrapolation towards Z = 70:
» new proton orbitals below Z = 80 (different slopes)
» configuration mixing due to high density of proton orbitals (non-linear trend)
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Configuration mixing near the N = 126 shell
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O Configuration mixing visible in S, :

» A3,: effect of the quadrupole correlations

R. N. Wolf, et al., PRL 110 (2013)

A. Welker, et al., PRL 119 (2017), V. Manea, J. Karthein et al., PRL 124 (2020)
C.lzzo et al., PRC 103 (2021) S. Beck et al., PRL 127 (2021)
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Configuration mixing near the N = 126 shell

V. Manea, M. Mougeot, D. Lunney EPJA, in press (2023)
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» A3,: effect of the quadrupole correlations
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Configuration mixing near the N = 126 shell

Neutron number

V. Manea, M. Mougeot, D. Lunney EPJA, in press (2023)
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L Measurements in the Au chain would allow to
confirm or correct predicted trend of A5},

O Configuration mixing visible in S, :
» A3,: effect of the quadrupole correlations

C. Yuan et al., Phys. Rev. C 106, 044314 (2022)
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- Connection to the r-process of nucleosynthesis
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N Connection to the r-process of nucleosynthesis

neutron-star merger scenario
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O S, have a strong impact on the (y,n) rates

O The evolution of the N = 126 empirical shell gap:
position and height of the A = 195 peak
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- Mass measurements with ISOLTRAP

Vertical section
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- Mass measurements with ISOLTRAP
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- Beam request

ISOLDE database yields for 201m202Ay
Release information from in-source laser 103
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Extrapolation based using in-target yield drop
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Backup: A5, and A5,

V. Manea, M. Mougeot, D. Lunney EPJA, in press (2023)
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N Backup: Azp and A,

Iréne Joliot-Curie

=
(0 0]

(@3]
1

—4— AME2020
=4=Shell model

$4 AME2020
=4=Shell model

||

1

1

1

i

16 - !
4 [

A

7

i

14 - 31 !

1

1

1

12 - 24 naive E

1

expectation]
-~

Two-neutron separation energy (MeV)
Two-neutron shell gap (MeV)

~|~
. 1 Sy
10 - 1 ___,—I”WS‘M
- ] ~
prediction 79AU Ao
0- 1
!| T T T T T T T T T T T
122 124 126 128 130 76 78 80 82 84 86 88 a0 92
Neutron number Proton number

O Configuration mixing visible in S, and A,
» A, impure filter for the shell gap
» A3,: effect of the quadrupole correlations

L Measurements in the Au chain would allow to
confirm or correct predicted trend of A},
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D Backup: r-process and A,
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L A =195 r-process abundance peak is linked to
the effect of the N = 126 shell closure on the
r-process path.

O S, have a strong impact on the (y,n) rates.
O Qgenter the calculation of beta-decay T, ,

O The strength of the N = 126 empirical shell gap
affects the position and height of the A = 195 peak

O Most mass models tend to overestimate or predict
a large gap
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