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Heavy nuclei usually decay by alpha de-
cay or spontaneous fission. These two decay
modes are generally the most probable com-
peting processes. Another less probable decay
process is cluster radioactivity in which nuclei
from carbon to silicon are emitted from Ra-
dium to Californium leading to the most sta-
ble daughter nucleus, lead. Recently Poenaru
et. al. [1] have identified the heavy particle
decay from superheavy nuclei with the emis-
sion of nuclei with Z>28. Such unexpected
emission from superheavy nuclei Z>110 lead-
ing to the daughter, lead, with Z=82 has been
studied by Poenaru et. al. using their Analyt-
ical Super Asymmetric Fission (ASAF) model
[2].

This work reports such a study using the
cubic plus Yukawa plus exponential model of
Shanmugam and Kamalaharan (SK) [3]. In
this model we use a cubic potential in the
pre-scission region connected by Coulomb plus
Yukawa plus exponential potential in the post-
scission region. Apart from using such a re-
alistic potential this model has many more
virtues. They are the inclusion of the zero
point vibration energy, usage of correct barrier
heights including centrifugal contribution and
no adjustable parameters. The advantage of
this model is further enhanced by its versatil-
ity in incorporating the deformation of the de-
caying parent and the daughter and also their
shapes and spins which turn out to be very im-
portant now because of the hindrance they can
cause, aiding to longevity and stability of su-
perheavy nuclei. One other advantage of this
model is that it can naturally be applied to

*Electronic address: skhigherstudies@yahoo.co.in

the study of the terminating spontaneous fis-
sion events.

So far in our study of cluster radioactivity
we consider the emission of clusters Z<29. Be-
cause of the emergence of superheavy nuclei
upto Z=118, it will be nice to consider heavy
particle decay from them.

Table I shows the life times of heavy par-
ticle (Z, > 28) decay from superheavy nu-
clei (Z, > 110) using our model. In order to
check our results we first calculated the life-
time of %Ni decay from the superheavy nu-
cleus 274110. The value obtained by our model
for log19T, is 12.9 comparable with the value
13.1 of Poenaru et. al. using their ASAF
model. We then extend our calculations to
cover heavy particle emitters with Z.=28-36
from superheavy nuclei Z,=110-118. The re-
sults obtained are shown in Table I.

The obtained values are found to be com-
parable with those of Poenaru et. al. It is
thus gratifying to note that our unified fis-
sion model can be successfully applied to the
new heavy particle radioactivity from super-
heavy nuclei. To conclude a new possible de-
cay mode known as heavy particle decay can
emerge along with alpha decay and sponta-
neous fission process in superheavy nuclei.

To depict the comparable features of such
heavy particle decays from superheavy nuclei
we have shown in Fig. I the logarithm of life-
times against the released energies Q (MeV).
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TABLE I: The life-time values of heavy particle

decay from superheavy nuclei
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FIG. 1: Q (MeV) Vs logioT. for different emitters
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