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Name (Nurhafiza Mohamad Nor)

Nuclear structures in neutron-rich nuclei '*'Xe and *Xe investigated by g —y

Title spectroscopy
(B—y BB K 215 7221 Xe & Xe D il 121 1 O 5E)

Abstract of Thesis

Study of the various nuclear structure, especially shape transition which is change of nuclear deformation
from spherical to prolate is one of the most important subjects to understand the effect of nuclear interaction as
increase of neutron and/or proton numbers. One of well known mass regions where shape transition appears is
from doubly-magic nucleus 132Sn (Z= 50 and N = 82) with spherical shape to 4 ~ 150 mid-shell nuclei (Z ~ 66
and N ~ 100) with prolate deformation. Neutron-rich A ~ 140 nuclei in the north-east transitional mass region
of 132Sn has not yet been studied in B decay due to difficulty to produce nuclei far from the B-decay stability
line. In these nuclei, nuclear structure is known to be mainly affected by quadrupole collectivity, as well as weak
octupole collectivity which is expected to appear in neighbouring nuclei of 144Ba (Z= 56, N= 88). In the present
work, low-lying states in neutron-rich 141Xe (V= 87) and 43Xe (V= 89) are studied by the g decay of 141I and
143] respectively.

Experiment was performed as a part of Euroball RIKEN Cluster Array (EURICA) project at RIBF, RIKEN,
based on B —y decay spectroscopy. Neutron-rich nuclei with A ~ 140 were produced by in-flight fission of 238U
beam with energy of 345 MeV/nucleon and intensity of ~5 pnA, bombarding on a Be target. The fragments were
separated and identified through BigRIPS separator and ZeroDegree spectrometer with magnetic rigidity set to
142Te+, Particles and S rays were detected by 5 double-sided silicon-strip detectors (WAS3ABi) with 60 vertical
and 40 horizontal strips. The parent B decaying nucleus was identified by the position information of the
particle and the B ray detected on WAS3ABi. Gamma rays were detected by using EURICA, a y-ray detector
array consisting of 12 cluster-type Ge detectors.

Two y rays and two levels in #Xe, and 13 y rays and seven levels in 43Xe are newly found by analysis of
B —y and B —y —y coincidence data. Decay schemes of the B-decay of 411 to 141Xe and of 43I to 143Xe are
constructed for the first time. Branching ratio of B -delayed neutron decay of 43I to 143Xe is newly determined
to be 43(5)%.

Based on the B-decay schemes, spins and parities of the ground states in parent isotopes %I and 43I are
proposed and the nuclear shape is systematically discussed. Nuclear structure of the low-lying states in *1Xe
and 43Xe are discussed with comparison of the calculation by large-scale shell-model and with comparison of
those in V= 89 isotone 45Ba (Z = 56), respectively.

From the spin parity of the ground state, nuclear shape is supposed to change from spherical shape in 1411
and %3] to prolate deformation in neutron-rich Xe isotopes. Based on the level structure in low-lying states,
gradual increase of prolate collectivity is suggested to appear in 4'Xe and 43Xe with change of neutron number
from 87 to 89.
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