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Introduction

The island of stability in superheavy re-
gion were theoretically predicted to be around
Z=114, 124, 126 with N=184, and Z=120,
with N=172 by various authors. In 1965, My-
ers and Swiatecki [1] reported that the shell
corrections added to liquid drop model indi-
cates the possibility of closed shells at Z=114
and N=184, and it is later confirmed by So-
biczewski et al. [2] and Nilsson et al. [3].
The synthesis of superheavy element were pre-
dicted by various authors [4, 5], with the use of
a highly neutron rich beam of 48Ca on neutron
rich actinide targets and succeeded in synthe-
sizing few superhevay elements in cold fusion
reactions. The dominant decay mode of su-
perheavy nucleus is α-decay. But theoretical
attempts were also made to look for heavy par-
ticle emission from superheavy nuclei.

On the basis of liquid drop model it was
shown theoretically that for increasingly heav-
ier nuclei, fission into three and more than
three were favorable than binary fission and
the breaking of a heavy nucleus into three or
more than three fragments would release more
energy. Greiner predicted that ternary fission
could be a possible decay mode for superheavy
nuclei though fission remains a non compet-
ing decay mode, with respect to α-decay. Ex-
otic ternary fission is a process, in which a
heavy radioactive nucleus undergo fission into
three fragments. Till now no theoretical at-
tempts were made to explore the possibility of
ternary fission in the superheavy mass region.
Schultheis et al. [6] calculated the barrier of
ternary fission for the superheavy nucleus 298

114
X

and predicted that the barrier for ternary fis-
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sion exceeds the binary fission only by 10%
for the most stable superheavy nuclei. In the
present work using the Three Cluster Model
(TCM) [7] proposed by us, we study the pos-
sibility of ternary fission in the superheavy nu-
cleus 298

114
X for various third fragments from he-

lium through calcium, accompanied with main
fission fragments. The ternary fragmentation
potential in TCM is defined as

Vtot =
3∑

i=1

3∑
j>i

(Bii + Vij) (1)

where Bii are the binding energies of the three
fragments. Vij is the sum of Coulomb inter-
action and the short range Yukawa plus ex-
ponential nuclear attractive potential amongst
the three fragments. The yield in TCM is the
normalized penetrability, calculated as

Y (Ai, Zi) =
P (Ai, Zi)∑
P (Ai, Zi)

(2)

The penetrability P is the WKB integral

P = exp[−
2

~

∫ s2

s1

{2µ[V (s) − Q]}1/2ds], (3)

calculated analytically, with s1(s1=0, the
touching configuration) and s2 (V(s2)=Q),
as the first and second turning point respec-
tively. µ is the reduced mass of the fragments
and Q is the available energy of the fragments
to cross the ternary potential barrier.

Results and Discussion
The calculated ternary fragmentation po-

tentials of 298

114
X for different third fragments

such as 4He, 10Be, 14C, 46Ar, 48Ca and
50Ca are presented in Fig. 1. These third
fragments are identified with proper charge
minimization of potential energy for the
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FIG. 1: The ternary fragmentation potential of
298X114 for different third fragment considered.

respective mass numbers as in [7]. In Fig. 1
the potential for 4He accompanied fission lies
lowest than the other third fragments. There
exist three cold valleys in the potential energy
surface (PES) for all the third fragments, and
the third one near the symmetric region lies
lower and have sharp minimum. The following
fragment combinations 162Sm+132Sn+4He,
156Nd+132Sn+10Be, 152Ce+132Sn+14C,
132Sn+120Pd+46Ar, 132Sn+118Ru+48Ca,
132Sn+116Ru+50Ca has minimum in the near
symmetric region of PES. In all the cases
any one of the fragments (either A1 or A2)
associates itself with the doubly closed shell
nucleus 132Sn (N=82, Z=50). Among the two
Ca isotopes considered (48Ca and 50Ca) 50Ca
lies minimum in PES than 48Ca. Though the
fragmentation potential reveals some informa-
tion the complete mass distribution effect can
be seen only through the yield calculations.
The calculated yields are presented in Fig.2
in which each panel corresponds to different
third fragments. In all the cases there is
a broad mass spectrum having a distinct
maximum for the same fragment combination
that were identified in the PES. For the light
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FIG. 2: The calculated yield w.r.t fragment mass

number for different third fragment considered.

clusters (4He, 10Be, 14C) the distribution is
wide but the heavy clusters (46Ar, 48Ca and
50Ca) have narrow distribution and sharp
maximum. The magnitude of the yield of
light clusters are higher than the magnitude
of heavy clusters. In particular, the possi-
bility of 4He accompanied fission seems to
be more probable with respect to other third
fragments.
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