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Study on Halo Phenomenon in Exotic Nuclei by Complex Momentum
Representation Method

DAI Huaming, CAO Xueneng, LIU QuanT, GUO Jianyou
(School of Physics and Materials Science, Anhui University, Hefei 230601, China)

Abstract: The study of halo phenomenon gives us a new understanding of nuclear structure, in which the con-
tinuum, especially the resonance in the continuum, plays an important role. The complex momentum representa-
tion (CMR) method can not only describe the bound state, resonant state and continuous spectrum uniformly, but
also describe the narrow and wide resonance well. In this paper, the CMR method is introduced for the study of
nuclear resonance. The single particle energy of bound state and resonance state of 3INe and 'C with deformation
parameter (3, is given. The physical mechanism of halo formation in 19¢C and 3™Ne and the reason of energy level in-
version near the neutron number N=20 are analyzed. The halo phenomenon in nuclei heavier than 37Mg is pre-
dicted. The result of this prediction is helpful to find heavier halo nuclei in experiments. These studies show that
the CMR method is suitable for describing not only stable nuclei, but also exotic nuclei with diffuse material distri-
bution.

Key words: Schrodinger equation; complex momentum representation method; single particle resonance; halo

Received date: 11 Dec. 2019; Revised date: 23 Mar. 2020

Foundation item: National Natural Science Foundation of China (11935001); Natural Science Foundation of Anhui Province
(2008085MA26); Key Research Foundation of Education Ministry of Anhui Province under Grant(KJ2018A0028)

1 Corresponding author: LIU Quan, E-mail: quanliu@ahu.edu.cn.


mailto:quanliu@ahu.edu.cn

