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Nuclear structure of heavy nuclei
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Abstract

The nuclear structure of the superheavy nuclei is investigated systematically by
a shell model like approach, i. e. particle-number conserving method in frame-
work of Cranking Shell Model (PNC-CSM). The single-particle level structure,
high-K isomers, rotational properties are studied. High-order deformation ε6
plays an important role both in the single-particle orbitals and in the multi-
particle states of the heavy mass region. Particular emphasis will be place on
the shell structure in light superheavy nuclear mass region.

References

[1] Xiao-tao He, Zhong-zhou Ren, Shu-xin Liu and En-guang Zhao Influence of high-j
intruder orbitals in odd mass transfermium nuclei 253No and 251Md, Nucl. Phys. A
817, 45-60 (2009).

[2] Z.-H. Zhang, X.-T. He, J.-Y. Zeng, E.-G. Zhao, and S.-G. Zhou Systematic investi-
gation of the rotational bands in nuclei with Z ∼ 100 using a particle-number con-
serving method based on a cranked shell model, Phys. Rev. C 85, 014324 (2012).

[3] Yu-Chun Li, and Xiao-Tao He High-K multi-particle bands and pairing reduction
in 254No, Chin. Phys. C 44 (2020) 034106.

[4] Anshul Dadwal and Xiao-Tao He, Investigation of excited rotational bands in N =
151 isotones: Role of pairing correlations, νj15/2 alignment, and hexacontetrapole
deformation, Phys. Rev. C 112, 044323 (2025).

[5] Jun Zhang, Hai-Qian Zhang, T. M. Shneidman, R. V. Jolos and Xiao-Tao He, In-
fluences of Z = 100 and N = 152 deformed shells on Kπ = 8− isomers and
rotational bands in N = 150 isotones, Phys. Rev. C 111, 014319 (2025).

[6] Anshul Dadwal, Hai-Yang Cao and Xiao-Tao He, Systematic analysis of rigidity
and effects of the N = 152 deformed shell gap in heavy nuclei, Eur. Phys. J. A 62,
96 (2026).

1


