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Introduction:
Fission fragment average total kinetic en-

ergy is an important observable of the fis-
sion process that results from shape evolu-
tion dynamics of fissioning nucleus. The av-
erage total kinetic energy is related to length
of shape at the time of scission. This is in
general true for fission induced by any projec-
tile such as neutron, proton, or heavy ions. It
is known that the observables of fission pro-
cess in a fully equilibrated compound system
is independent of projectile or entrance chan-
nel and depends on the excitation energy and
spin of the fissioning nucleus. Studies on the
fragment average total kinetic energy provide
valuable information about the scission shape
of the fissioning nucleus and based on the
shape the complex fission mechanism exhibit-
ing several effects such as symmetric or asym-
metric mass distributions, peak to valley ra-
tios, fission fragment angular anisotropy, frag-
ment kinetic energies, emissions such as neu-
trons, γ and α during or after scission process
known as pre-scission or post-scission multi-
plicities. These multiplicities and other fission
observables are important for understanding
the fissioning system shape evolution upto the
point of scission by means of scission point
models such as Brosa model or Langevin dy-
namics.

Shape evolution in Brosa model
According to Brosa et al., Random Neck

Rupture Model (RNRM model) [1], the com-
pound nucleus undergoes a shape change from
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FIG. 1: Average total kinetic energy of fragments
< TKE > vs χ / γ0

a near spheroidal shape at the saddle point to
an elongated deformed shape, called a prescis-
sion shape, which is the last stage before the
neck ruptures. This shape is normally de-
scribed by a long flat neck connecting two
spherical heads. In this model, during the mo-
tion of the fissioning nucleus towards scission,
a dent is developed in the neck region and is
deepened by the capillary force finally lead-
ing to fission. During this transition when
the neck becomes flat, there can be a large
shift in the position of the dent without size-
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FIG. 2: lpar representing scission semilength (l)
vs χ / γ0

able physical mass where motion, which fi-
nally leads to large mass fluctuations in the
fission process. In the RNRM model [1] the
pre-scission shape of fissioning nucleus is char-
acterised by different parameters such as scis-
sion shape semilength (l) and neck radius (
rneck) The parameters ’l’ is related to repro-
duce the experimental average total kinetic
energy < TKE > .

Systematics of scission length pa-
rameters of Brosa Model

The average total fragments kinetic energy
strongly depends on total elongation length

’2l’ and here we introduce a parameter lpar
= l/18.3735)[2]

In the present RNRM calculations, the elon-
gation ’lpar ’ of the pre-scission shape was var-
ied to reproduce the experimental average to-
tal kinetic energy < TKE >. The lpar val-
ues have been analysed as a function of fis-
sility ( χ ) and γ0 (i.e. surface energy coef-
ficient) and other parameters. However, it is
observed that the quantity, (lpar ∗γ0) versus
fissility shows very good systematic trend val-
idating systematics approach and this quan-
tity falls into two groups, as shown in Fig. 1.
The detail study has been described in Ref. [2].
Further lpar studied as a function of (χ / γ0
), as shown in Fig.2 The nice systematic be-
havior has been seen which further fitted with
curve of equation lpar=-0.8041+3.019*(χ /
γ0) -1.1672(χ/γ0)2

Conclusion:

When lpar studied as a function of (χ / γ0 )
, we found trend like Viola systematics which
shows behavior of < TKE > as function of fis-
sility. Study indicates that two groups of sys-
tems seen in the for < TKE > vs (χ / γ0), in
the fissility region 0.6 to0.95, follow different
scission dynamics resulting in different types
of scission lengths (i.e. short and long scission
lengths) and this two groups merge together
when ’lpar’ studied as a function of (χ / γ0)
and this is useful in predicting scission shape
length.
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