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Effect of Different Pairing Correlations on the Description of Nuclear
Deformations within Energy Density Functional Framework

SHI Haogiang!2, WANG Xiaobao®!, DONG Guoxiang?, WANG Hualei-

(1. School of Physics (School of Microelectrobics), Zhengzhou University, Zhengzhou 450001, China;
2. School of Science, Huzhou University, Huzhou 813000, Zhejiang, China)

Abstract: In this paper, using the Skyrme energy density functional theory, we have investigated the effect of dif-
ferent treatment of pairing correlations, e.g., Hartree-Fock-Bogoliubov (HFB), Hartree-Fock-Bogoliubov Lipkin-
Nogami (HFBLN), and particle number projection on HFBLN, etc., on the potential energy surface (PES) calcula-
tions and ground-state energy. We also tested the effect of different pairing force, such as volume-pairing, surface-
pairing, mixed-pairing force. We studied typical doubly-magic nuclei, such as 160, 4Ca, 19981 and 208p}, | which
have spherical shape in their ground states. We studied the typical deformed nucleus 48Cr, and the binding ener-
gies of Cr and Fe isotopes. The PES of superheavy nucleus 2*°F1 is also studied. It is learned that the deformed
minimum is not changed much by different pairing correlations. The pairing correlations bring about several MeV
to the total binding energies. The correlation energy brought by HFBLN is more than that by HFB approximation,
and that by projection method increases further. The softness of the deformed minimum is also changed by pairing
correlations. The one by HFBLN is softer than the one by HFB. However, the deformed minimum become explicit
by projection method. Pairing correlation can lower down the barrier in the PES. In the same approximation of the
pairing correlation, PES results calculated by mixed-pairing and volume-pairing force are similar. It seems that in
the PES calculations, the surface pairing force can bring more pairing correlations, thus the effect of surface pair-
ing force is larger than that of volume- and mixed-pairing forces.
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