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Exploring the spectroscopy of the low and medium
spin states in ˆ{148}Sm Nucleus.

Thursday, 6 July 2023 16:24 (1 minute)

The 148Sm nucleus has Z=60 protons and N=86 neutrons. The neutron number represents only 4 neutrons
above the N=82 shell gap. In the N=86 isotones, the competition between collective and single-particle modes
of excitation results in a formation of different kinds of excited level structures.
The observed structures are interpreted as due to octupole vibrational states coupling with the single particle
excitation resulting in alternating-parity bands linked by electric dipole �1 transitions. The dynamical fluctua-
tions associated with the coupling to low-lying quadrupole and octupole vibrations( � = �) are also expected in
these isotones. The low-lying quadrupole vibrational states in 148Sm have not been measured, and the spins
and parities in some states of this nucleus remains unknown. Thus, this work seeks to search for the low- and
medium states in 148Sm, and to also determine the spins and parities of the excited states, which could subse-
quently allow one to understand the microscopic nature of the structures reported in the previous studies. In
the present study, the excited states in 148Sm are populated following the 148Nd (4He, 4n) 148Sm reaction at a
beam energy of 47.0 MeV. The iThemba LABS AFRODITE array is used for detection of γ- radiation from the
reaction, the established level scheme will be expanded based on the γ − γ coincidence measurements. The
AFRODITE array consisted of 9 High-Purity Germanium (HPGe) detectors, 5 positioned at 90° and 4 at 135°.
Spin and parity assignments are made based on angular distribution and linear polarization measurements
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