ANNUAL REPORT

2024

Joint Center for Nuclear Physics

FHE

SR

] lt‘\




Contents

Relativistic configuration-interaction density functional
theory: Nonaxial effects on nuclear decay

Y. K. Wang, P. W. Zhao, and J. Meng

Science Bulletin 69 (2024) 2017

Tensor-force effects on nuclear matter in relativistic ab
initio theory

S. B. Wang, H. Tong, C. C. Wang, Q. Zhao, P. Ring, and J. Meng

Science Bulletin 69 (2024) 2166

Evidence for chiral wobbler in nuclei

R. J. Guo, S. Y. Wang, C. Liu, R. A. Bark, J. Meng, S. Q. Zhang, B. Qi, A. Rohilla, Z. H. Li, H.
Hua, Q. B. Chen, H. Jia, X. Lu, S. Wang, D. P. Sun, X. C. Han, W. Z. Xu, E. H. Wang, H. F.
Bai, M. Li, P. Jones, J. F. Sharpey-Schafer, M. Wiedeking, O. Shirinda, C. P. Brits, K. L.
Malatji, T. Dinoko, J. Ndayishimye, S. Mthembu, S. Jongile, K. Sowazi, S. Kutlwano, T. D.
Bucher, D. G. Roux, A. A. Netshiya, L. Mdletshe, S. Noncolela, and W. Mtshali

Physical Review Letters 132 (2024) 092501

. Abnormal bifurcation of the double binding energy
differences and proton-neutron pairing: Nuclei close to
= line from Ni to Rb

Y. P.Wang, Y. K. Wang, F. F. Xu, P. W. Zhao, and J. Meng

Physical Review Letters 132 (2024) 232501

Emergence of high-order deformation in rotating
transfermium nuclei: A microscopic understanding

F. F. Xu, Y. K. Wang, Y. P. Wang, P. Ring, and P. W. Zhao

Physical Review Letters 133 (2024) 022501



Generalized time-dependent generator coordinate method
for induced fission dynamics

B. Li, D. Vretenar, T. Nik$i¢, J. Zhao, P. W. Zhao, and J. Meng

Frontiers of Physics 19 (2024) 44201

..................................................................................... 27
Principal components of nuclear mass models

X. H. Wu and P. W. Zhao

Science China Physics, Mechanics & Astronomy 67 (2024) 272011
..................................................................................... 39
Nuclear chiral rotation within relativistic
configuration-interaction density functional theory

Y. K. Wang, P. W. Zhao, and J. Meng

Physics Letters B 848 (2024) 138346
..................................................................................... 46

Indication of a p- bound state from a correlation function
analysis

E. Chizzali, Y. Kamiya, R. Del Grande, T. Doi, L. Fabbietti, T. Hatsuda, and Y. Lyu

Physics Letters B 848 (2024) 138358

..................................................................................... 51
10. A unified description of the halo nucleus from

microscopic structure to reaction observables

J.L. An, K. Y. Zhang, Q. Lu, S. Y. Zhong, and S. S. Zhang

Physics Letters B 849 (2024) 138422

..................................................................................... 57

11.Nuclear level density from relativistic density functional

theory and combinatorial method

X. F. Jiang, X. H. Wu, P. W. Zhao, and J. Meng

Physics Letters B 849 (2024) 138448

1T



12.Saturation of nuclear matter in the relativistic
Brueckner-Hatree-Fock approach with a leading order
covariant chiral nuclear force

W. J. Zou, J. X. Lu, P. W. Zhao, L. S. Geng, and J. Meng

Physics Letters B 854 (2024) 138732

13.Relativistic model-free prediction for neutrinoless double
beta decay at leading order

Y. L. Yang and P. W. Zhao

Physics Letters B 855 (2024) 138782

..................................................................................... 74
14.Nuclear magnetism in the deformed halo nucleus

C. Pan, K. Y. Zhang, and S. Q. Zhang

Physics Letters B 855 (2024) 138792

..................................................................................... 80

15.Correlation between neutrinoless double- decay and
double Gamow-Teller transitions

Y. K. Wang, P. W. Zhao, and J. Meng

Physics Letters B 855 (2024) 138796

..................................................................................... 88
16.Chiral dynamics in soft triaxial nuclei

B. Li, P. W. Zhao, and J. Meng

Physics Letters B 856 (2024) 138877

..................................................................................... 93

17.Coexistence of pure octupole shapes in the superheavy

nucleus

F. F. Xu, B. Li, P. Ring, and P. W. Zhao

Physics Letters B 856 (2024) 138893



18.A coherent microscopic picture for the exotic structure of

J. Geng, P. W. Zhao, Y. F. Niu, and W. H. Long

Physics Letters B 858 (2024) 139036

19.Inner fission barriers of uranium isotopes in the deformed
relativistic Hartree-Bogoliubov theory in continuum

W. Zhang, J. K. Huang, T. T. Sun, J. Peng, and S. Q. Zhang

Chinese Physics C 48 (2024) 104105

................................................................................... 109
20.Tetrahedral shape of from covariant density

functional theory in 3D lattice space

F.F. Xu, B. Li, Z. X. Ren, and P. W. Zhao

Physical Review C 109 (2024) 014311

................................................................................... 118

21.Nuclear mass predictions of the relativistic continuum
Hartree-Bogoliubov theory with the kernel ridge regression

X. H. Wu, C. Pan, K. Y. Zhang, and J. Hu

Physical Review C 109 (2024) 024310

................................................................................... 126
22.Ternary quasifission in collisions of actinide nuclei

D. D. Zhang, B. Li, D. Vretenar, T. NikSi¢, Z. X. Ren, P. W. Zhao, and J. Meng

Physical Review C 109 (2024) 024316

................................................................................... 133

23.Multinucleon transfer with time-dependent covariant
density functional theory

D. D. Zhang, D. Vretenar, T. NikSi¢, P. W. Zhao, and J. Meng

Physical Review C 109 (2024) 024614

v



24.Existence of intrinsic octupole shape in : The

reflection asymmetric triaxial particle rotor model

Y.Y. Wang, J. Peng, and S. Q. Zhang

Physical Review C 110 (2024) 024315

25.Time-dependent density functional theory study of

induced-fission dynamics of

B. Li, D. Vretenar, T. Niksi¢, P. W. Zhao, and J. Meng

Physical Review C 110 (2024) 034302

................................................................................... 159
26.Entanglement in multinucleon transfer reactions

B. Li, D. Vretenar, T. Nik$i¢, D. D. Zhang, P. W. Zhao, and J. Meng

Physical Review C 110 (2024) 034611

................................................................................... 169

27.Nuclear mass predictions with anisotropic kernel ridge
regression

X. H. Wu and C. Pan

Physical Review C 110 (2024) 034322

28.Nuclear mass predictions of the relativistic continuum
Hartree-Bogoliubov theory with the kernel ridge regression.

II. Odd-even effects

Y. Y. Guo, T. Yu, X. H. Wu, C. Pan, and K. Y. Zhang

Physical Review C 110 (2024) 064310

29.Self-consistent quasiparticle-vibration coupling approach
for nuclear giant resonances with skyrme interactions

Z.Z. Li,Y.F.Niu, and G. Cold

Physical Review C 110 (2024) 064317



30.Evolution of quadrupole and octupole excitations beyond

31.

noncollective states in

M. Prajapati, S. Nag, H. Pai, S. Chakraborty, S. Bhattacharya, S. Ali, S. Rajbanshi, P. Ray, S.
Sahoo, P. C. Srivastava, J. Meng, F. F. Xu, A. Goswami, R. Banik, S. Nandi, S.
Bhattacharyya, G. Mukherjee, C. Bhattacharya, Md. S. R. Laskar, R. Palit, S. Samanta, S.
Das, S. Chattarjee, R. Raut, and S. S. Ghugre

Physical Review C 110 (2024) 064321

Nuclear mass table in deformed relativistic

Hartree-Bogoliubov theory in continuum, II: Even-Z nuclei

P. Guo, X. J. Cao, K. M. Chen, Z. H. Chen, M. K. Cheoun, Y. B. Choi , P. C. Lam , W. M.
Deng, J. M. Dong, P. X. Du, X. K. Du, K. D. Duan, X. H. Fan, W. Gao, L. S. Geng, E. Ha, X. T.
He, J. N. Hu, J. K. Huang, K. Huang, Y. N. Huang, Z. D. Huang, K. D. Hyung, H. Y. Chan, X.
F. Jiang, S. Kim, Y. Kim, CH. Lee, J. Lee, J. Li, M. L. Li, Z. P. Li, Z. Z. Li, Z. J. Lian, H. Z.
Liang, L. Liu, X. Lu, Z. R. Liu, J. Meng, Z. Y. Meng, MH. Mun, Y. F. Niu, Z. M. Niu, C. Pan, J.
Peng, X. Y. Qu, P. Papakonstantinou, T. S. Shang, X. L. Shang, C. W. Shen, G. F. Shen, T.
T. Sun, X. X. Sun, S. B. Wang, T. Y. Wang, Y. R. Wang, Y. Y. Wang, J. W. Wu, L. Wu, X. H.
Wu, X. W. Xia, H. H. Xie, J. M. Yao, K. Y. Ip, T. C. Yiu, J. H. Yu, Y. Y. Yu, K. Y. Zhang, S. J.
Zhang, S. Q. Zhang, W. Zhang, X. Y. Zhang, Y. X. Zhang, Y. Zhang, Y. X. Zhang, Z. H.
Zhang, Q. Zhao, Y. C. Zhao, R. Y. Zheng, C. Zhou, S. G. Zhou, L. J. Zou, DRHBc Mass
Table Collaboration

Atomic Data and Nuclear Data Tables 158 (2024) 101661

32.Magic number = predicted by the deformed

relativistic Hartree-Bogoliubov theory in continuum: =
isotopes as an example

W. J. Liu, C. J. Lv, P. Guo, C. Pan, S. B. Wang, and X. H. Wu

Particles 7 (2024) 1078

VI



33.Gaint halo in within relativistic continuum

Hartree-Bogoliubov theory combined with Lipkin-Nogami
method

C. Zhou, P. Guo, and X. F. Jiang

Particles 7 (2024) 1128

34.Determining the ground state for superheavy nuclei from
the deformed relativistic Hartree-Bogoliubov theory in
continuum

S. B. Wang, P. Guo, and C. Pan

Particles 7 (2024) 1139

35.Machine learning nuclear orbital-free density functional
based on Thomas-Fermi approach

Y. Y. Chen and X. H. Wu

International Journal of Modern Physics E 33 (2024) 2450012

VII





