
Chinese Physics C
Volume 49　Number 6　June 2025

CONTENTS

PARTICLES AND FIELDS

D+→e+νe063001   Search for the leptonic decay 

M. Ablikim et al. (BESIII Collaboration) 

063101   Full  next-to-leading order calculations for dark matter pair production in the leptoquarks plus dark matter
model

Dazhuang He, Yu Zhang, Hao Sun

∆(1232) N∗(1520) N∗(1650) γp→ π0π0 p063102   Roles of , ,  and  resonances in  reaction within an effective Lagrangian
approach

Meng-Yuan Dai, Si-Wei Liu, Cheng Chen, De-Min Li, En Wang, Ju-Jun Xie

063103   Triply charmed baryons mass decomposition from lattice QCD

Jin-Bo Li, Long-Cheng Gui, Wen Qin, Wei Sun, Jian Liang

063104   Constraining vector dark matter and dark photon with degenerate mass in a hidden local SU(2) model

Takaaki Nomura, Xinran Xu

063105   Note on single-trace EYM amplitudes with MHV configuration

Zhirun Li, Yi-Jian Du

063106   Correlations  and  fluctuations  in  a  magnetized  PNJL model  with  and  without  the  inverse  magnetic  catalysis
effect

Shijun Mao

063107   Lattice QCD study of ΛcΛc scattering

Hanyang Xing, Yiqi Geng, Chuan Liu, Liuming Liu, Peng Sun, Jiajun Wu, Zhicheng Yan, Ruilin Zhu

063108   Strong decays of the fully charmed tetraquark states with explicit P-waves via QCD sum rules

Xiao-Song Yang, Zhi-Gang Wang

NUCLEAR PHYSICS

064001   Electron-ion collision spectroscopy at the CRYRING@ESR electron cooler

C. Brandau, S. Fuchs, V. Hannen, E. O. Hanu, C. Krantz, M. Lestinsky, M. Looshorn, E. B. Menz, S. X. Wang, S. Schippers

064002   Near-barrier fusion of 16,18O + 50Cr: the role of positive Q-value two-neutron stripping channel

H. R. Duan, H. M. Jia, C. J. Lin, L. Yang, N. R. Ma, P. W. Wen, F. Yang, T. P. Luo, H. Q. Zhang

064101   Probing the mass effect of heavy quark jets in high-energy nuclear collisions

Sa Wang, Shuang Li, Yao Li, Ben-Wei Zhang, Enke Wang

064102   Neutrino-nucleus reaction cross sections in supernova explosion

Na Song, Zhi-Hong Li, Ge-Xing Li, Chen Chen, Chao Dong, Jun-Wen Tian, Zhi-Cheng Zhang, Jia-Ying-Hao Li

(Continued on inside back cover)

国内统一刊号：CN 11 − 5641/O4　　　国内邮发代号：2 − 522　　　定价：150.00 元

   　　　　　　　　 国内外公开发行 * 版权所有　翻印必究



064103   New approach to studying alpha decay and cluster radioactivity using an extended form of the Sextic potential

V. P. Ndzono, A. Zarma, P. MahTsila, J. M. Ema'a Ema'a, P. Ele Abiama, G. H. Ben-Bolie

064104   Configuration-interaction relativistic Hartree-Fock model

Jia Liu, Yi-Fei Niu, Wen-Hui Long

064105   Implication of shell quenching in scandium isotopes around N=20

Rong An, Xiang Jiang, Na Tang, Li-Gang Cao, Feng-Shou Zhang

064106   Sub-barrier fusion analysis of 40Ca + 46,48,50Ti systems

Samiksha , Manjeet Singh, Vijay , Anand Kumar

064107   Theoretical study of optimal synthesis conditions for superheavy element Z = 119

Fang-Yu Chen, Jia-Xing Li, Hong-Fei Zhang

064108   Nuclear stability and ratio of kinetic to potential energy

Ke-Hu Wang, Zhang-Ya Wang, Ning Wang, Min Liu

064109   Iso-scalar liquid drop model fitting experimental binding energies within the macro-micro approach

Krzysztof Pomorski, Zhigang Xiao

064110   Collective impact of higher-order deformations of target nuclei on the fusion dynamics of heavy-ion induced
reactions

Harshit Sharma, Raj Kumar, Manoj K. Sharma

064111   Extraction of nuclear imaginary potential from the excitation function of backward quasi-elastic scattering

Hui-yan Li, Cheng-jian Lin, Lei Yang, Hui-ming Jia, Pei-wei Wen, Nan-ru Ma, Feng Yang, Tian-Peng Luo, Chang Chang,
Hai-rui Duan, Song-xian Zhu, Cheng Yin, Zhi-jie Huang, Hao-rui Wang, Ze-rui Fan, Ling-yi Fu

064112   Explanation of  the nature of  the island of  inversion exhibited by 32Mg at  the Hartree-Fock-Bogoliubov level
and beyond

Yong Peng, Jia Liu, Jing Geng, Yi Fei Niu, Wen Hui Long

PARTICLE AND NUCLEAR ASTROPHYSICS AND COSMOLOGY

065101   Thermodynamics of Schwarzschild-AdS black hole in non-commutative geometry

Rui-Bo Wang, Shi-Jie Ma, Lei You, Jian-Bo Deng, Xian-Ru Hu

065102   Traces of quantum fuzziness on the black hole shadow and particle deflection in the multi-fractional theory of
gravity

Reggie C. Pantig

065103   Nanohertz gravitational waves and primordial quark nuggets from dense QCD matter in the early Universe

Jingdong Shao, Hong Mao, Mei Huang

065104   Holographic image features of an AdS black hole in Einstein-power-Yang-Mills gravity

Xin-Yun Hu, Ke-Jian He, Xiao-Xiong Zeng

065105   Traversable wormholes in AdS and entanglement

Hua-Chao Liu, Rong-Xin Miao

065106   Lorentz-symmetry  violation  in  charged  black-hole  thermodynamics  and  gravitational  lensing:  effects  of  the
Kalb-Ramond field

Mert Mangut, Huriye Gürsel, İzzet Sakallı

065107   Shadow  cast  by  the  Kerr  MOG  black  hole  under  the  influence  of  plasma  and  constraints  from  EHT
observations

Saira Yasmin, Khadije Jafarzade, Mubasher Jamil



Cover Story (Issue 6, 2025) Comments on Explanation of the nature of the island of inversion
exhibited by 32Mg at the Hartree-Fock-Bogoliubov level and beyond

Author: Shan-Gui Zhou (Institute of Theoretical Physics, Chinese Academy of Sciences, Beijing)

  The shell structure in atomic nuclei, associated with the magic numbers 2, 8, 20, 28, 50, and 82 for both neutrons and
protons, and additionally 126 for neutrons, was proposed for over half a century, and it has provided a solid foundation
for various studies of nuclear structure. However, recent extensive studies show that the shell structure changes with the
mass number and isospin, and some magic shells could be quenched in unstable nuclei. A hallmark example is the
“island of inversion”, which is characterized by the significant cross-shell particle-hole configurations in the ground
states of nuclei. How to provide a unified and reliable description and prediction for the various anomalous features of
the “island of inversion”, including the breakdown of magic numbers, has been a persistent challenge for modern
nuclear structure models.

  For 32Mg, at the heart of N = 20 “island of inversion”, its deformation and low-lying excitation properties have been
successfully  explained  using  the  axially  deformed  relativistic  Hartree-Fock-Bogoliubov  (D-RHFB)  and  the
configuration-interaction relativistic Hartree-Fock (CI-RHF) models. In addition to the conventional pictures of cross-
shell excitation or pf-intrusion, this study shows that the breakdown of the magic nature at N = 20, characterized by
remarkably low excitation energies and significant deformations, can be understood in terms of the breaking of pseudo-
spin symmetry. Furthermore, the study highlights the importance of exchange correlations, especially the ρ meson
tensor coupling, in nuclear binding and the configuration interactions. Notably, the D-RHFB and CI-RHF frameworks
are universally applicable, providing robust tools for describing and predicting such phenomena across the nuclear chart.
 


