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Nonadiabatic quasiparticle approach to
study triaxial proton emitters

Content :
Study of proton emitters is important in nuclear physics and astrophysics both [1,
2]. The astrophysical rapid-proton capture process is inverse of the proton emission
from the ground or low isomeric states. We study the structural and decay properties
of triaxial proton emitting nuclei with the microscopic nonadiabatic quasiparticle
approach [3]. In this approach, the rotor energies and wave functions are employed in
the rotation-particle coupling. The structural properties of triaxially deformed
nuclei can be studied with this model. In the case of proton emission, the wave
function of the particle-plus-rotor system is utilized to calculate the decay width.
For the ground state proton emitter 109I, triaxiality is found as γ ~ 15◦ [4].
This nucleus is very important to find the reaction rate of astrophysical rp process
proceeding through Sn-Sb-Te cycle [5]. The ground and isomeric states proton emitting
nuclei 141Ho, 145Tm and 147Tm are studied with our model. In the case of 147Tm, the
ground proton emitting state is confirmed as 11/2− and the isomeric proton emitting
state is predicted unambiguously as 5/2+ with triaxial deformation γ ~ 25◦. The
5/2+ state has a maximum contribution from d5/2 and g7/2 orbitals.
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