


A concept of nuclear shell structure has been developing
similarly to the a concept of atomic shells. A significant
difference in formation of atomic and nuclear shells is that in
atoms shells are populated with particles of the same type, namely
electrons, while in nuclei particles of two types, neutrons and
protons, populate shells, and between them there exista not only
Coulomb interaction but also nuclear forces. As a result, magic
numbers of atoms and nuclei are different though shell formation
mechanisms are similar. Up to recently the observed analogy in
formation of atomic and nuclear shells could not be considered
complete because analysis of atomic ionization potentials revealed
not only even numbers 2, 10, 18, 36, 54, etc., which characterize
shell closure, but also small maxima at 2z = 7, 15 and 33. These
configurations correspond to half-population of p-shells and
involve the maximum number of antisymmetric bonds between
p-electrons. Thus, Coulomb repulsion 1is the smallest, which
results in a stronger atomic ionization potential [1].

Some features of nuclear shell structure were defined more
precisely in (2-5]}. In [2] a mass formula was calculated on the
assumption of continuous mosaic nuclear energy, surface and it was
shown that one must take into account not only magic but also
submagic numbers, which must involve odd 33, 87, 89 and 101 in
neutron shells. Possible existence of an odd magic spherical shell
with N = 15 was inferred in [4]. They analysed separation energy
s, for a wide range of light nuclei. Grounds for identification
of odd shells in nuclei can be both an increase in nucleon binding
energy and a sudden drop in it after crossing the shell, which was
observed in this very case. Later it was shown in (5] that the
values of hindrance factors for magnetic dipole l-forbidden
transitions allow a similar conclusion about the magic character
of the number Z = 15 (Fig. 1). The hindrance factors in Fig. 1
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HeueTHsie MPOTOHHEE M HEHTPOHHEIE 000OUKH B JIETKUX SAPAX

Ha ocHoBe aHanu3a 3HaYeHHit SHEPIUM OTAEIEHHSI HYKJIOHOB M Iap HYKJIO-
HOB S, Sp, Son M S2p B HEUETHO-HEUETHHIX JIETKHX #Apax OuUTOo 06HApYXEHO,
4YTO BCJIEACTBHE BOSMOXHOIO KOPEPEHTHONO YCMUICHHS 3aMBIKAHHA 000J0YEK
HabmonaioTcs HeueTHe obonouku mpu Z, N =17, 11, 15, 19, 23. Tlpu atom
obonmoukuZ, N = 11 n 23 ckopee BCero OTHOCATCH K KIacCy AeOPMHUPOBAHHEIX.
O6oa0uxky Z, N = 7 1 15 aganornyssr 060/I0UKaM C TAKEMH K€ MATHYECKHUMHU
YHCJIAMH B 2ATOMAX M AOJIKHE ORITh ChepUYECKMMH.

PabGora Brmnonnena B JlaGoparopuu saepasix npobaem OUAU,

Ipenpunt O6beAMHEHHOrO MHCTHTYTA AAEPHBIX UcCiieaoBaHuit. MyOua, 1994

Morozov V.A. E6-94-252
0dd Proton and Neutron Shells in Light Nuclei

It is shown by analysis of nucleon and nucleon pair separation energies
Sp» Sps Sy Sz, in 0dd-odd light nuclei that odd shells are observed at Z, N =
=17,11,15,19,23 as a result of coherently enhanced shell closure. The
Z, N =11 and 23 shells are most probably deformed. The Z, N=7 and 15
shells are similar to shells with the same magic numbers in atoms and thus must
be spherical.

The investigation has been performed at the Laboratory of Nuclear Prob-
lems, JINR.
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