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Skyrme-Hartree-Fock Description of the Nuclear Structure in Ca Isotopes
( I )Neutron Halo, Skin and Particles in the Classically Forbidden Area”

Soojae Im, MENG Jie!’, ZHOU Shan-Gui, YANG Si-Chun, LONG Wen-Hui
(Department of Technical Physics and Institute of Heavy Ion Physics, Peking University, Beijing 100871, China)
(Center of Theoretical Nuclear Physics, National Laboratory of Heavy lon Accelerator, Lanzhou 730000, China )

(Institute for Theoretical Physics, Chinese Academy of Science , Beijing 100080, China)

Abstract The pure-neutron-matter together with the neutron skin or halo in Ca isotopes is studied
using the Skyrme-Hartree-Fock model. It is shown that the pure-neutron-matter thickness depends
not only on the Fermi levels of the neutrons, but also on the orbital angular momentum of the va-
lence neutrons. A new definition for the thickness of pure-neutron-matter is proposed. Particles in
classically forbidden area are also studied. The number of neutrons in the classically forbidden area
increases with mass number A, because of the increase in the number of neutrons occupied in the
weaklybound open shell. The number of protons in the classically forbidden area, in contrast, de-
creases with mass number A, because the orbits of protons become more deeply bound. It is shown
that the number of particles in the classically forbidden area can give information on the appearance
of the halo or skin.

Key words Skyrme-Hatree-Fock model, Ca isotopes, neutron halo and skin, pure neutron matter,
particles in the classically forbidden area
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