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Microscopic study of shell correction energy in Zr isotope
chain with relativistic mean-field theory

LI MaoQiong', SUN BaoYuan® & ZHANG ShuangQuan®"

! College of Physics and Electronic Information, Dali University, Dali 671000, China;
2 School of Physics and State Key Laboratory of Nuclear Physics and Technology, Peking University, Beijing 100871, China

The potential energy surfaces of even-even Zr isotopes are calculated with the axially deformed constrained
relativistic mean-field (RMF) theory by taking the microscopic center-of-mass correction energy into account. The
shell correction energy is extracted from the corresponding single-particle spectra with the Strutinsky method and
used to study the evolution of shell structure in Zr isotopes. It is found that the ground state properties of Zr isotopes
can be well reproduced in the constrained RMF calculation. By analysing the shell correction energy, significant shell
effects with strong isospin dependence are illustrated. In addition, the shell correction energy also strongly depends
on the deformation, which plays an important role in the formation of stable deformed nuclei.
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