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Quantum Phase Transitional Patterns of Nuclei

DAI Lianrongl), WANG Lixing, PAN Feng, ZHONG Weiwei, LIU Qi

(Department of Physics, Liaoning Normal University, Dalian 116029, Liaoning, China)

Abstract: With the framework of Interacting Boson Model(IBM), transitional patterns from the spherical to the axially
deformed limit of the IBM with a schematic Hamiltonian are studied by replacing the SU(3) quadrupole-quadrupole term
with O(6) cubic interaction. But, we use the two schemes to investigate some energy ratios and B(E2) ratios for different
bosons N = 8 and N = 20. The results show that with the increasing of the numbers of bosons, the transitional behaviors
can be enhanced; the transitional behaviors are very similar in the two schemes. However, there are some distinctive
differences for some quantities across the entire transitional region, such as energy levels and ratios, B(E2) values and
ratios, and expectation values of the shape variables. Generally speaking, the transition is smoother and the nuclear shape
is less well defined in the new scheme. Then we apply the two schemes to the critical point symmetry candidate, such as
1528m, and find the overall fitting quality of the UQ scheme is better than that of the U(5)-SU(3) scheme, especially for
the inter-band E2 transitions in 32Sm.

Key words: Interacting Boson Model; O(6) cubic interaction; tansitional region; quantum phase transition
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