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Predictions of Spontaneous Fission Half-Lives for Heavy Nuclei*
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Swiatecki s work on correlation of spontaneous 6ssion half-lives has been modified and extended to include
elements beyond Z=100. The values of spontaneous fission half-lives predicted on these bases are un-
expectedly high. For example, the partial half-life for Z=106, A =271 is predicted to be about 13 years.

' "N the past, various authors have attempted to cor-
~ relate spontaneous hssion half-lives. ' Swiatecki, '

who was able to show the regular dependence of the
half-life on ground-state masses, has been the most
successful at establishing a physical interpretation.

The present work is an extension and minor revision
of Swiatecki's. The constant term of his formulation
has been changed and an additional term in Z~/A has
been added. The revised expression used in these cal-
culations is
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Tztnzz I. Logarithm (base 10) of the spontaneous fission
half-life in seconds.
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(1)Ti o-o .—18.56

8=Z'/A —37.5; om is the difference in Mev between
the semiempirical ground-state mass of a nucleus as
given by Cameron' and the smooth mass surface as
quoted by Swiatecki':
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M = 1000A —8.3557A+19.120A '*+0.76278 (Z'/A '*)

+25.444(X-Z)'/A+0. 420(X-Z). (2)

The half-life given by (1) is in seconds.
Table I shows the logarithm of the predicted spon-

taneous 6ssion half-lives for selected nuclei up through
element 106. Where possible, the experimental value as
given in reference 7, is also listed.

Perhaps the most important conclusion to be drawn
is that, contrary to some estimates, ' the spontaneous

*This work was performed under the auspices of the U. S.
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"See reference 7.

6ssion half-life of these heavy elements may indeed be
long enough to make their production feasible. '

' 1Vote added in Proof Asimilar conclu. sion has also been reached
by F. Hoyle and W. A. Fowler, Astrophys. J. 132, 565 (1960),
on the basis of unified model calculations by S. A. E. Johansson,
Nuclear Phys. 12, 449 (1959).


