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Introduction
Even though the nucleus consists of ho-

mogeneous distribution of protons and neu-
trons, nuclear clustering is an important phe-
nomenon in determining the structure of a
light nucleus. Cluster radioactivity is the phe-
nomenon of spontaneous emission of parti-
cles higher than alpha particles from the par-
ent nucleus. It was first predicted by Sand-
ulescu, Poenaru and Greiner in 1980 [1] and
experimentally observed by Rose and Jones in
1984 [2]. Since then, there are many cluster
decays including 14C, 18,20O, 23F, 22,2426Ne,
2830Mg and 32,34Si emission have been experi-
mentally observed. Exotic (cluster) decays are
mainly observed in nuclei in the mass region
150 < A < 190. Different theoretical models
have been proposed to study exotic decays.
In this work, we study the different cluster
decay modes of Platinum (Pt) isotopes using
the Coulomb and proximity potential model
(CPPM) [4]. Also, there are not many ex-
perimental results are available on the exotic
decays of platinum isotopes.

Theoretical framework
In Coulomb and proximity potential model

(CPPM), the potential is considered as the
sum of Coulomb and proximity potential [3,
4]. The Coulomb repulsion between the frag-
ments is modified by the nuclear proximity
potential. This is only applicable to sepa-
rated fragments. In the pre-scission region
(i.e., from parent central radius to touching
configuration), proximity treatment is inap-
plicable. For this phase, in order to esti-
mate the deformation energy, we use a sim-
ple power-law interpolation between r = rc
(rc is the center separation at contact, sum
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of the radii of daughter and emitted nuclei)
to r = r0 (r0 corresponds to the radius of
the compound system (the parent nucleus)).
Only a small part of the potential is affected
by the pre-scission region. Major contribution
comes from the separated fragments. For sep-
arated fragments, from touching configuration
onwards the potential is calculated using the
canonical proximity potential [3].
The form of the Coulomb and Proximity Po-
tential for separated fragments is given by,

VCPP =
Z1Z2e

2

4πε0r
+ Vp(z)−Q. (1)

Here, the atomic number of the daughter and
emitted nuclei is given as Z1, Z2, Q is the Q-
value of the reaction, r is the distance between
the centers of fragments and z is the sepa-
ration between the near-surface of the frag-
ments and Vp is the proximity potential given
by Blocki et al. [3].

Vp = 4πγb

⌊
C1C2

C1 + C2

⌋

φ(z/b). (2)

where γ is the surface tension coefficient.
C1, C2 are Siissmann central radii. b is the
width of nuclear surface, b ≈ 1. φ is the uni-
versal proximity potential. Form of the poten-
tial in the pre-scission region is given by,

VCPP = a (L− L0)
ν

(3)

where L is the extreme extension of the con-
figuration. L0 = 2C, where C corresponds
to the radius of the compound system (parent
nucleus). a and ν are constants [3] .

Results
We have calculated the half-lives of differ-
ent modes of cluster decays from Platinum iso-
topes within the mass range 166 < A < 178
using the CPPM. The studied cluster decays
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Parent Emitted Daughter Q-value log10(T1/2) (T1/2 in s)
Nucleus Z(A) Nucleus Z(A) Nucleus Z(A) (MeV) Present Work ELDM [5] UDL [6, 7]
78 (166) 4 (8) 74 (158) 13.961 15.932 14.671 15.7037
78 (167) 4 (8) 74 (159) 13.741 16.669 15.3769 16.4554
78 (168) 4 (8) 74 (160) 13.377 17.905 16.5436 17.6924
78 (169) 4 (8) 74 (161) 13.101 18.875 17.4441 18.6461
78 (170) 4 (8) 74 (162) 12.758 20.205 18.6874 19.9587
78 (171) 4 (8) 74 (163) 12.496 21.179 19.6048 20.9277
78 (172) 4 (8) 74 (164) 12.187 22.279 20.7663 22.1513
78 (166) 6 (12) 72 (154) 27.94 13.727 12.6327 13.4754
78 (167) 6 (12) 72 (155) 27.558 14.502 13.3394 14.2552
78 (168) 6 (12) 72 (156) 26.809 15.9 14.7774 15.83
78 (169) 6 (12) 72 (157) 26.391 17.096 15.601 16.7332
78 (170) 6 (12) 72 (158) 25.803 18.374 16.8212 18.0665
78 (171) 6 (12) 72 (159) 25.382 19.389 17.6921 19.0159
78 (166) 8 (16) 70 (150) 38.645 20.561 18.2603 19.1797
78 (167) 8 (16) 70 (151) 39.667 18.301 16.6961 17.4582
78 (168) 8 (16) 70 (152) 40 17.581 15.7542 16.4222
78 (169) 8 (16) 70 (153) 39.433 18.453 16.6164 17.3873

TABLE I: Cluster decay half-lives of Pt isotopes obtained from the present work (CPPM) are compared
with the results obtained from effective liquid drop model (ELDM) [5] and universal decay law (UDL)
[6, 7].

are all feasible (Q is value positive) and mea-
surable i.e., T1/2 < 10

30 s. The half-lives we
obtained from CPPM are in good agreement
with the results from the effective liquid drop
model (ELDM) [5] and universal decay law
(UDL) model [6] [7]. The decay of 12C from
166Pt is the most probable decay mode with
a lowest logarithmic half-life of 13.727 s. The
present study of the exotic decays of Pt iso-
topes may be helpful for future experiments.
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