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Semi-classical approximation for investigation of the shape-phase transition
in odd-A nuclei: Test of its validity in the transitional region

Maryam Ghapanvari
Institute of Plasma Physics and Nuclear Fusion, Research Institute for Nuclear Science and Technology,
Atomic Energy Organization, Tehran, Iran.
Abstract:

In this manuscript, quantum shape phase transition between the spherical and deformed -
unstable in odd-A nuclei via semi-classical approach has been investigated. The energy levels in
these nuclei were calculated using the formalism of coherent states. The energy level changes
were analyzed in terms of B deformation parameter. The classical order parameter, which is
suitable for determining the type of phase transition, was calculated for even-even and odd nuclei.
The role of a fermion with angular momentum j at the critical point on quantum phase transitions
in bosonic systems is investigated via semi-classical approach. The effect of the coupling of the
odd particle to an even-even boson core is discussed along the shape transition and, in particular,
at the critical point. Classical analysis reveals a change in the system along transition in critical
point. The results show that the single fermion as a catalyst causes the shift of the critical point
position
Keywords: Shape Phase Transition, Semi-classical approximation, Coherent States,
Interacting Boson-Fermion Model, Energy Surfaces.
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