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Research of Second Random-Phase-Approximation on the
Nuclear Collective Excited States

YANG Mingjun', ZHANG Chunlei>’, BAI Chunlin""f, ZHANG Huangiao®

(1. College of Physics, Sichuan University, Chengdu 610065, China;
2. College of Nuclear Science and Technology, Beijing Normal University, Beijing 100875, China;
3. China Institute of Atomic Energy, Beijing 102413, China)

Abstract: The collective excited states are macroscopically described as the nuclear resonances in coordinate, spin, and
isospin spaces. Researching these excited states may acquire the properties of nuclear structure and the information of nucleon-
nucleon interaction inside nucleus. In addition, it may also provide important input for nuclear astrophysics. The self-consist-
ent Second Random Approximation (SRPA) theory based on Skyrme density functional was applied to research these collect-
ive excited states, including normal parity 07, 27, 37 sates, and charge-exchange Gamow-Teller (GT) transition. In addition,
the effects of tensor force under the two particle-two hole configurations are discussed primarily. And the research points out
that it may produce low-energy normal transition states or enhance their transition strengths. Moreover, the including of tensor
force is helpful for the systematical describing of the strength and excitation energy of GT giant resonances of a series of
closed-shell nuclei, and the  decay half-lives of closed-shell or quasi closed-shell nuclei.

Key words: normal parity state; Gamow-Teller transition;  decay; tensor force; Second Random Phase Approximation
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