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Introduction

Nuclear fission mainly witnesses an emission
of two fragment nuclei, binary fission, or an
emission of a third light nuclei, ternary fission
[1]. We have observed spontaneous decay of a
third fragment in the decay of heavy radioac-
tive nuclei ranging from light mass nuclei to
medium mass nuclei. Recently, the ternary
fission studies of 260No [2, 3] and, Fm are re-
ported in ref [4]. In this work, we study the ge-
ometrical configurations in which the ternary
fission fragmentation of 260No occurs.

Theoretical background
We consider the three body fragmentations,

such as A1 ≥ A2 ≥ A3, A1 being the heaviest
and A3 being the lightest of the three frag-
ments. The three arrangements to calculate
the fragmentation potential energy are- case
I, II, and III - with A1 in the middle, A2 in
the middle, and A3 in the middle, respectively.
Fig. 1 shows a geometrical illustration of the
evolution of the configurations from a collinear
geometry to a triangular geometry keeping the
lightest fragment in the middle. Rij is the cen-
ter to center distance between the fragments.

FIG. 1: A schematic diagram of the evolution of
fragment configuration from collinear to triangu-
lar geometry.
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The center of mass is marked x in the diagram.
rk is the position vector of the center of mass
to the center of fragments.
The ternary fragmentation potential be-
tween the three fragments within the three
cluster model [5] is defined as

Vtot =
3∑

i=1

3∑

j>i

(mix + Vij(θ)) + Vl(θ) (1)

where mix are the mass excesses of the frag-
ment in energy unit taken from [6] and

Vij(θ) = VCij(θ) + VPij(θ) (2)

where VCij(θ) is the Coulomb interaction en-
ergy and VPij(θ) is the proximity potential.
Vl(θ) is the angular momentum dependent po-
tential taken from ref [5].

Results
Here we study the configuration of various
three-body fragmentations of the 260No and
investigate the ternary interaction potential.
The potential energy curves are drawn as a
function of the angle of the middle fragment
relative to the other two fragments are pre-
sented in fig. 2. The angular momentum-
dependent part has a very little effect on the
potential as seen in the figure. The potential
energy shown by the solid line corresponds to
l = 0}, and the dashed line corresponds to
l = 40}.
We consider the ternary fission of 260No,
which leads to the fragments combinations
of 120Cd,130Sn, and 10Be. Similar work [5]
reported that lighter fragment mass kept in
the center leads to the most preferred state.
Here, the lightest fragment, 10Be in the mid-
dle, gives the lowest energy state, when the
components are in a collinear configuration,
i.e., θ = 0o. The potential steadily increases
as the angle increases and shows a dip near-
ing the triangular geometry as shown in fig.
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FIG. 2: Ternary fragmentation potential as a function of angle for case I, case II, case III are presented
in fig. 2(a), fig. 2(b) and fig. 2(c) respectively. Low energy for case III at collinear geometry is clearly
observed.

FIG. 3: Ternary fragmentation PES for the frag-
ment arrangement with A3 in the middle, as a
function of angle and mass number of light frag-
ment A3.

2(c). But it is visible that the potential re-
mains higher than the collinear geometry as
the angle approaches triangular geometry. For
this arrangement, we have the potential en-
ergy surface (PES) as a function of the mass
number of lightest fragment and angle. The
PES shows a minimum energy for the collinear
configuration for any A3 values.
In summary, we have found that for

the ternary fission of 260No, the collinear
geometry posses the lowest fragmentation
potential. This occurs when the lightest
fragment occupies the middle position.
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