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The Skyrme energy density functional (EDF) employing the Hartree-Fock (HF) approximation is a highly
effective method for investigating the ground-state properties of nuclei throughout the whole periodic table
[1]. The Skyrme-HF calculations face a fundamental problem in describing the density of single-particle (s.p.)
states near the Fermi surface (see discussions in Refs. [2], [3]). The inclusion of terms proportional to ©(Vp)>
and p*(Vp)?, which influence the radial dependence of the nucleon effective mass at the nuclear surface, results
in an increase in the single-particle level density close to the Fermi surface. It should be noted that enhancing
this radial dependence negatively affects the accuracy of binding energy descriptions. The contributions of
various terms tothe nucleon effective mass on the global nuclear properties (binding energies, s.p. spectrum,
charge radii, and especially differences of radii) of magic nuclei 160,40,48Ca, 56,78Ni, 100,132Sn, and 208Pb
has been considered [4]. Based on the analysis performed, two parameter sets (SLy4* and SLy4#%) have been
proposed for a Skyrme-type EDF including terms proportional to ©(Vp)? and p*(Vp)>. A comparison of the
calculation results with available experimental data demonstrates improved description of the s.p. level density
near the Fermi surface, while maintaining the reliability of the description of ground-state properties of nuclei
and infinite nuclear matter. We discuss the effect of the radial dependence of the nucleon effective mass at the
nuclear surface on energies and transition probabilities for the low-lying quadrupole and octupole states in the
neutron-rich Sn isotopes.
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