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Effects of Tensor Force in Covariant Density Functional Theory

LIANG Haozhao™?", SHEN Shihang®!*, WANG Zhiheng®!
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2. Department of Physics, Graduate School of Science, University of Tokyo, Tokyo 113-0033, Japan;
3. School of Physics, Peking University, Beijing 100871, China;
4. Dipartimento di Fisica, Universita degli Studi, Milano 1-20133, Italy;
5. School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000, China)

Abstract: Tensor force is one of the most important components of the nucleon-nucleon interaction. It plays a
critical role in understanding the shell evolution in exotic nuclei. However, there are still several puzzles concerning
the tensor force and its effects in the nuclear medium. In this paper, we mainly focus on the studies of tensor force
in the effective interactions and its effects in finite nuclear systems within the scheme of nuclear density functional
theory. In particular, we highlight the recent developments, including the quantitative analysis of tensor effects
in the relativistic Hartree-Fock theory by taking the evolution of proton magic shells in the isotopic chains as
an example, and the “meta-data” of tensor effects provided by the ab initio relativistic Brueckner-Hartree-Fock
theory by taking the evolution of spin-orbit splitting in the single-particle spectra of neutron drops as an example.
Perspectives are focused on the possible strategies for the future developments of nuclear density functional theory.
Key words: effects of tensor force; shell evolution; spin-orbit splitting; covariant density functional theory;
relativistic ab initio calculation
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