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Microscopic Study of Structures and Excitations
of Exotic Nuclei

PEI Junchen”, WANG Kai, ZUO Zhiwei
(State Key Laboratory of Nuclear Physics and Technology, School of Physics, Peking University, Beijing 100871, China)

Abstract: Nuclei are quantum systems in the evolution from few-body to many-body systems, and can exhibit
many amazing collective phenomena. With the development of several advanced radioactive-beam facilities, the
study of structures and excitations of extreme unstable exotic nuclei has become a hot issue. In this work, we
solve the self-consistent FAM-QRPA in large deformed coordinate-spaces to treat continuum effects. We study
properties of structures and collective excitations in deformed drip-line nuclei. We found that in weakly bound
nuclei *°Mg, the diffuse surface density and pairing density play an important role in low-lying resonance. Through
analysis of deformation-induced K-splitting in isovector dipole modes, we see that pygmy resonances have very
different mechanism compared to giant resonances. In addition, large-scale fittings are performed to develop high-
precision effective interactions, which will provide more reliable theoretical model for related subjects, such as
nuclear astrophysics and nuclear fission energy.

Key words: exotic nuclei; density functional theory; FAM-QRPA; collective excitation mode
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