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Pseudospin Symmetry in the Dirac Equation with (Scalar and

Vector) Woods-Saxon Potential "

XU Qiang®V  WANG Ruo-Dong? ZHU Sheng-Jiang?!
1 (Department of Physics, Tsinghua University, Beijing 100084, China)
2 (School of Physics and Material Science, Anhui University, Hefei 230039, China)

Abstract The pseudospin symmetry is systematically investigated by solving the Dirac equation with an (scalar and
vector) Woods-Saxon potential. We find that the splittings of pseudospin energy and the lower component of pseudospin
doublets are sensitive to the nuclear radius and the nuclear diffusivity, but to the depth of nuclear potential. The splitting
of pseudospin energy with larger n or [ is more sensitive to the values of the parameters. The energy level crossing is also
found for some pseudospin partners with variation of the nuclear mean field. With the increasing of nuclear radius and
nuclear diffusibility, the splitting of the lower component of pseudospin doublets diffuses toward the nuclear surface and
reaches the largest value on the nuclear surface. The splitting of pseudospin doublets increases with increasing nuclear
diffusibility but decreases with increasing nuclear radius and the depth of nuclear potential. Because the variations
of the parameters R and Vj are related with the number of nucleon and the characteristics of nuclear surface can be

described by the parameter of diffusibility, the conclusions obtained are meaningful for analyzing nuclear properties.

Key words Woods—Saxon potential, pseudospin symmetry, Dirac equation
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