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Nuclear structure studies through nuclear moment measurements on
short-lived isomeric state with TDPAC technique
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Nuclear magnetic dipole moments are sensitive ob-
servables for proton and neutron configurations in nu-
clei. The '32Sn region is important to discuss the ro-
bustness of the double-shell closure of Z = 50 and
N = 82. So far, the g factors of the hi;/p states
in the odd-mass Sn isotopes have been estimated to
be quite constant in the close vicinity of the effec-
tive Schmidt limit values. These results are inter-
preted as very pure states in semi-magic nuclei. Under
these circumstances, a recent measurement on 3!In
(Z = 49, N = 82) indicated that the g factor is dif-
ferent from the entire chain of indium ground-state g
factors. The value is near the free-nucleon Schmidt
limit!), though its uncertainty is large.

To understand the anomaly of g-factor in '3!In, sys-
tematic study of the nuclear magnetic moments in this
mass region is quite important. An isomeric state of
the 67 (20 ns) isomer in 32Sn is a candidate to esti-
mate the purity of the nuclear wave function. Since
the state is expected to have a single-particle struc-
ture very similar to one of the 8 isomer with the only
difference being the spin-coupling between the hyy /o
neutron hole and the f7,5 neutron particle, the mea-
surement is expected to provide a stringent test to the-
oretical models.

Time Dependent Perturbed Angular Correlations
(TDPAC) method has been applied on nuclear moment
studies of states with half lives down to few nanosec-
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onds. The method does not require initial spin ori-
entation for the measurement and provides access to
isomers lying below long-lived isomers, that are practi-
cally inaccessible by Time Differential Perturbed An-
gular Distribution (TDPAD) method in fragmentation
facilities. The spin-oriented ensemble is obtained from
the -y correlations between the transition populating
the state of interest and the one depopulating it. In
spite of the effectiveness of the method, the application
has been limited around nuclei near the stability line.

The NP2212-RIBF225 experiment was conducted in
December 2024. It was the first attempt to apply the
TDPAC method to neutron-rich nuclei at RIBF. A sec-
ondary beam of '32Sn was produced following the fis-
sion of 345-MeV /u 233U beam on a °Be target, sep-
arated with the BigRIPS separator, and provided to
the experimental setup at the F12 focus position down-
stream. A purity of about 88% was achieved for the
secondary beam of 132Sn.

The secondary beam of '32Sn was implanted in a fer-
romagnetic Fe host (immersed in an external polarizing
magnetic field), which provided field strength suitable
for the measurement. Two Ge planar and two LaBrg
detectors were used. The detectors were placed at an
angle of 90° with respect to each other at a distance
of 70 mm from the host.

The online analysis indicated the presence of ex-
pected oscillation pattern in the ratio function R(t). It
is constructed using the ~-ray coincidence intensities
I(t) between the «y-ray populating the isomeric state
(detected e.g. in detector 1) with depopulating the
isomer (detected e.g. in detectors 2 and 3) where the
last two detectors are positioned at angle of 90° with
respect to each other
= ha(t) — ehs(t) = 3422 cos2(wrt), (1)

I]_Q(t) + 6]13<t) 4 + A22
where € is relative detection efficiencies between differ-
ent vy-ray detectors, wy, = —gun B/h is the Larmor fre-
quency and Asg is the angular correlation coefficient.
The detailed data analysis to extract the g-factor of
the 6% state in '32Sn is in progress.
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