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Stability Analysis of the Nuclear Structure as a Many Body System by
Using Quantum Chaos Theory

S. Behnia*, V. Razazi
Department of Physics, Urmia University of Technology, P.O.Box: 419-57157, Urmia-lran

Abstract: Stability analysis of the nuclear structure as a many-body system has a particular importance in
nuclear physics. Understanding its statistical properties and also phase transitions provide useful information
about nuclear structure and nuclear processes. The statistical properties of the set of energy levels of a system
are well described by random matrix theory in quantum chaos. Resonance of energy levels depends on the
Hamiltonian symmetry that placed in one of the GOE, GUE, GSE ensembles and in the integrable system in
the Poissonian ensemble. The statistical analysis of energy levels by random matrix theory will be possible
by calculating the Hamiltonian’s eigenvalues of the system. The calcium chain is an ideal test bench for
study on the nuclear structure due to its existing double magic isotopes. In the present work, we use quantum
chaos theory in order to investigate the stability of the nuclear structure of °Ca and “®Ca isotopes, and the
results obtained are compared with those of the Isolde-Cern laboratory.
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