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Quantum phase transition in even and odd nuclei by using
algebraic two-cluster model

Maryam Ghapanvari ™, Narjes Amiri 2, Mohammad ali Jafarizadeh®, Masoud Seidi’

Y Institute of Plasma and Nuclear Fusion, Institute of Nuclear Science and Technology, Tehran, Iran
Department of Nuclear Physics, Faculty of Physics, University of Tabriz, Tabriz, Iran
*Department of Theoretical Physics, Faculty of Physics, University of Tabriz, Tabriz, Iran

*Department of Physics, Faculty of Science, llam University, llam, Iran

Abstract: "Algebraic cluster model" (ACM) is used to describe the relative motion of the
cluster by considering vibrational and rotational degrees of freedom. In this research, using the
two-body ACM Hamiltonian, the quantum phase transition in the transition region U (3) <> O (4)
for odd nuclear structures such as: °Be, “Be, °B, and '°B has been investigated. The energy
surfaces, the expectation value of the boson number operator as a function of the control
parameters of the calculated Hamiltonian, and also the effect of pairing the odd nucleon with the
even-even boson nucleus at the critical point are discussed.  Experimental data confirm the

numerical results.

Keywords: Algebraic Cluster Model, vibrational and rotational degrees of freedom, critical point
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