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Investigation of quantum phase transition in the odd barium isotopes
using Catastrophe theory

Maryam Ghapanvari®*, Masoud Seidi?

YInstitute of Plasma and Nuclear Fusion, Institute of Nuclear Science and Technology, Tehran, Iran
2Department of Physics, Faculty of Science, llam University, llam, Iran

Abstract:

In this paper, the point of phase transition for different isotopes of barium (****Ba) in
the framework of the Interacting Boson-Fermion Model (IBFM) has determined by
Catastrophe theory. The Catastrophe theory, using coherent states and introducing the
bifurcation and Maxwell sets, provides a suitable tool for studying the phase transition.

In here, the Hamiltonian for transitional region has made of su (1,1) algebra generators.

The critical behavior of barium isotopes has analyzed using Catastrophe theory and the
energy surfaces have calculated by coherent states formalism. The results show that a
second-order phase transition in this isotopic chain and ***Ba are introduced as the best
candidate for E(5|4) critical symmetry.

Keywords: Catastrophe Theory, Coherent States, Interacting Boson-Fermion Model, Energy
Surfaces.
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