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The shape of a nucleus

Axial symmetric nuclei:
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Shell efects
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One-quasiparticle
excitations
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Phenomenological formula for a-

decay half-lives

Viola-Seaborg formula :

log;, T,(Z,N) = @Z/(Qg){Q; }ﬁ%@@ e

log, T, (ZN)=aZ(Q,-E)"” +bZ+c

log,, T,(ZN) =27 (Q,-E,)"* +hZ+c

log,, T,(ZN)=aZ(Q,-E, )" +bZ+c

£, =k, +h,

for e-e

for o-e

for e-o

for 0-0



Results
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Theoretical and experimental spins in a ground state
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Summary

Quantum characteristics of most experimentally known ground states of
analyzed here odd-A nuclei (in 24 of 38 cases for proton-odd and in 23 for
34 cases for neutron-odd nuclei) are reproduced by the calculations.

Energy of known lowest nucleon excited states are reproduced by the
applied model within an average accuracy of about 200 keV.

Sensitivity of single-particle excitation energies to changes of such a
quantity as the equilibrium deformation of a nucleus is rather large.

A new, simple phenomenological formula for description of a-decay half-
lives of heaviest e-e, 0-e, e-0 and 0-0 nuclei uses only 5 adjustable
parameters. The formula allows one to describe Texp of 61 e-e nuclei
roughly within a factor of 1.3, 45 o-e nuclei within a factor of 2.1, 55 e-o
nuclei within a factor of 3.2 and 40 0-0 nuclei within a factor of 4.0, on the
average, when Q ,°° is taken.

The accuracy of the mentioned above phenomenological formula decreases
by a factor of about 4, when theoretical values of Q ,* are used.

It isgound that description of the 2 Ds and # Ds chains data is rather
good.



