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Introduction

The decay of light to heavy mass excited
nuclei into light particles (A ≤ 4, Z ≤ 2) and
intermediate mass fragments (4 < A < 20,
Z > 2) has been studied extensively using
the Dynamical Cluster Model(DCM) of Gupta
and collaborators [1]. In DCM, the decay
mechanism is considered as the dynamical col-
lective mass motion of the preformed clusters
(including LPs and IMFs) through the inter-
action barrier. For calculating the tempera-
ture dependent fragmentation potentials, the
important ingredient is the temperature de-
pendent binding energies.
In literature, different temperature depen-

dent binding energy expressions are available.
In DCM, it has been shown by one of us [2]
that the use of Krappe’s temperature depen-
dent binding energy formula [3] over David-
son’s formula exactly reproduces, the four nu-
cleon transfer mechanism in the observed de-
cay cross-section of 56Ni∗, whereas the David-
son’s formula gives simply an odd-even struc-
ture in the calculated potentials as well as in
the cross-sections. For the use of any temper-
ature dependent liquid drop part of binding
energy formula, it needs to be first re-fitted
by varying the volume and surface energy co-
efficients to give g.s. experimental binding en-
ergies. While re-fitting, for shell corrections,
the analytical expression of Myers-Swiatecki is
used. [4].
In the mass formula of Myers-Swiatecki it

has been proposed that, for calculating shell
functions the magic number sequence can be
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considered by taking either 14 or 20 as magic
numbers separately and accordingly we refer
this as MS14 and MS20 parametrization and
for the use of 14 and 20, as MS1420. While
re-fitting the temperature dependent binding
energies (at T=0) to reproduce experimental
g.s. binding energies, the sequence of consid-
ering magic number also plays an important
role. We present in this work, the role of differ-
ent shell parametrizations (MS14, MS20 and
MS1420) in the temperature dependent bind-
ing energies of Krappe applied to the decay of
compound system 56Ni∗ formed in low energy
heavy ion collision 32S+24Mg for a particular
incident energy (Ecm=51.6 MeV).

Model

The temperature dependent fragmentation
potential in DCM is given as

V (R, η, T ) =

2
∑

i=1

[VLDM (Ai, Zi, T )] +

2
∑

i=1

[δUi]

×exp

(

−
T 2

T0

)

+ Vc(T ) + Vp(T ) + Vℓ(T )(1)

The liquid drop part is calculated using
Krappe’s [3] temperature dependent mass for-
mula. Vc(T ), Vp(T ), Vℓ(T ) are the tempera-
ture dependent Coulomb, proximity and cen-
trifugal potentials. For the use of these poten-
tials, the decay cross section is defined as,

σ =
π

k2

ℓmax
∑

ℓ=0

(2ℓ+ 1)P0P ; k =

√

2µEc.m.

~2
(2)

where P0 and P, are the probability of prefor-
mation of fragments referring to η motion and
the penetrability referring to R motion.

Results and discussion

Figure 1 gives the calculated temperature
dependent fragmentation potentials for ℓ=0 ~
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FIG. 1: The T-dependent fragmentation poten-
tials of 56Ni* for the use of MS14,MS20 and
MS1420 parametrizations in fitting the B.E.’s.
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FIG. 2: Calculated decay cross section of 56Ni*
for the three parametrization compared with ex-
perimental data.

at fixed T=3.3272 MeV and for an arbitrary
value of R chosen as R=Ct+1.0 fm for the
three parametrizations considered. Though
the shell corrections δU will vanish at tem-
perature we consider, it has pronounced effect,
when different parametrization is used in re-
fitting the binding energies. We notice that all
the three parametrizations gives a strong min-
ima corresponding to the α-structured nuclei,

indicating a favourable four nucleon transfer
mechanism, which is mainly a liquid drop ef-
fect. However, the magnitude of the poten-
tial changes considerably between the three
parametrizations. For example, with MS20
parametrization, the potential starts to de-
crease after fragment mass number 16, show-
ing much preference for fragments 24 and
28 over fragments 16 and 20, whereas in
the other two parametrizations, the poten-
tial increases (except at α-structured nuclei)
with increase in mass number. The poten-
tial energy itself reveals important informa-
tion that, the choice of magic number se-
quence is also important while re-fitting any
temperature dependent binding energy ex-
pression to experimental values. However,
the actual results can be seen only from the
cross section calculations (a combined effect
of preformation and penetration probability)
as presented in Fig.2 for the three different
parametrization along with the experimental
data[5]. The variation of the cross section for
MS14 and MS1420 parametrization is similar
showing explicit preference for α-structured
nuclei, however, the MS20 parametrization
completely presents a different result atleast
for lighter fragments upto 20. No attempt is
made to fit the experimental data. The ob-
tained results suggests that, the MS14 and
MS1420 parametrization, would give better
results than the MS20 parametrization.
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