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Beyond-mean-field Study of Octupole Shape Evolution in
Neutron-deficient Ba Isotopes

SUN Wei', QUAN Shan', XIANG Jian®>', LI Zhipan®’

(1. School of Physical Science and Technology, Southwest University, Chongqing 400715, China;
2. School of Physics and Electronic, Qiannan Normal University for Nationalities, Duyun 558000, Guizhou, China)

Abstract: The beyond-mean-field model is applied to study the octupole deformation and shape transition in
114=124B,  Potential energy surfaces (PES), low-energy excitation spectra, electric transition rates, and probability
density distributions in Ba isotopes are systematically analyzed using a quadrupole-octupole collective Hamiltonian
(QOCH) model based on covariant density functional theory. The microscopic QOCH model is shown to accurately
describe the empirical trend of low-energy positive- and negative-parity states. The theoretical results of PES,
low-lying negative-parity bands, rather large B(E3;3] — Of), and extended probability density distributions show
evidence of strong octupole correlations in '*Ba. 1618Ba present as transitional nuclei, while 12°7124Ba are
well quadrupole deformed nuclei.
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