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Nuclear structure studies around '32Sn through nuclear moment
measurements of isomeric states
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The region around 32Sn has recently attracted huge
attention both experimentally and theoretically. Con-
sidered as one of the pillars of the nuclear shell model,
its stability is often compared with that of the 2°°Pb re-
gion, raising the question of how fundamentally differ-
ent they are. Experimentally, the studies of those two
regions are slightly imbalanced as low-spin states in the
vicinity of '32Sn are better studied with radioactive ion
beams, whereas the higher-spin isomeric states around
208Ph make the low-energy states more challenging
to investigate. A number of microsecond isomeric
states have been observed recently around '32Sn'3),
including an isomeric state at *°Sn (E, = 2435 keV,
t1/2 = 1.61(15) ps), which is the subject of the present
study. Its tentative spin-parity assignment of 10* sug-
gests a neutron hyy /o configuration, which, because of
its high spin, is expected to have a very pure config-
uration. A magnetic moment study on this isomer is
expected to shed light on the robustness of the double
shell closure (Z = 50 and N = 82) at '32Sn.

The first part of the NP1712-RIBF143 experiment
was performed in December 2018 at BigRIPS sepa-
rator at RIBF. After a careful analysis of the col-
lected data®), an R(t) function with a statistical sig-
nificance of slightly less than the 3o limit was ob-
served, indicating a g factor considerably closer to the
free-nucleon Schmidt limit than the standard g¢// =
0.7ggree. To verify the observation, a new proposal

*1 RIKEN Nishina Center

*2 Université Paris-Saclay, IJCLab, CNRS/IN2P3

*3  Department of Physics, University of Guelph

*4  Extreme Light Infrastructure-Nuclear Physics (ELI-NP)

*5  Horia Hulubei National Institute of Physics and Nuclear En-
gineering (IFIN-HH)

Department of Physics, Indian Institute of Technology
Ropar

Institut Laue-Langevin

Grupo de Fisica Nuclear, Universidad Complutense de
Madrid

Department of Advanced Sciences, Hosei University
Department of Physics, Kyushu University

Center for Nuclear Study, University of Tokyo

Institute of Modern Physics, Chinese Academy of Sciences
Department of Physics, Osaka University

Department of Physics, University of Tokyo

*15 Wako Nuclear Science Center (WNSC), IPNS, KEK

' Department of Physics, Meiji University

*6

*7
*8

DOI:10.34448/RIKEN.APR.58-195

_32-

was submitted to the RIKEN NP PAC in December
2019.

The NP1712-RIBF143R2 experiment has been per-
formed in December 2024, following some improve-
ments in the setup. A two-step reaction scheme, pre-
viously developed at RIBF?) was applied to produce a
spin-aligned '*°Sn beam. A secondary beam of '32Sn
was produced following the fission of 345 MeV /u 233U
beam on a 6 mm °Be target, using a secondary, wedge-
shaped (3 mm), aluminium target at F5, following a
two-neutron removal reaction. Special attention was
paid to the dispersion matching condition. The ter-
tiary beam was further purified using a wedge degrader
at F7 and sent to the Time Dependent Perturbed An-
gular Distribution (TDPAD) setup at F12.

The setup consisted of 4 Ge Planar detectors, posi-
tioned in a horizontal plane around a dipole magnet,
providing a static field of B = 0.15 mT in the ver-
tical direction. The transport of the beam, from the
production target up to the implantation point, was
performed entirely in a vacuum, to avoid any possible
spin de-orientation. The TDPAD technique is based
on the observation of the angular-distribution modu-
lation of the isomeric « rays, due to the rotation of
the nuclear spins in the magnetic field with Larmor
frequency wr. The R(t) function is constructed using
detectors positioned at 90° with respect to each other.

Online analysis showed that the isomeric population
in the two-neutron removal reaction is extremely low
(~ 0.2%). However, the oscillation patterns hinted in
the two ~y-ray transitions of the de-exciting isomeric
states, namely 97 keV(E2) and the 391 keV(FE1), have
opposite signs of the amplitude of the R(t) functions,
as expected from multipolarity one and multipolarity
two transitions. This allows a consistent g-factor to be
extracted through careful analysis.
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