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Introduction
Investigation of the reduced cross-section
effect in various phenomenon of heavy ion
collisions has attracted a lot of attention.
For example, in low energy regime where
phenomenon like fusion, fission, cluster radioactivity, formation of superheavy nuclei
etc take place. The contribution of N-N
cross section have been reported to scale with
energy and density of nuclear matter reached
in heavy ion collision.
The multifragmentation, that is the emission of several intermediate mass fragments
(IMF’s) from a hot compound nucleus, in a
phenomenon observed in nuclear reactions
over a wide incident energy range. There has
been a considerable progress during recent
years in experimental studies.Experimental
evidence for the statistical property of nuclear
fragmentation has been observed and many
new quantities have been measured [1].
The quantity which is related to the multifragmentation is the multiplicity of intermediate
mass fragments(I.M.F’s) i.e. 5 ≤ A ≤ 65.
The aim of the present study is to pin down
the influence of reduced cross section on the
production of IMF’s at various energies and
impact parameters.

The Model
The calculations are carried out within
the framework of isospin dependent quantum
molecular Dynamics (IQMD) model [2] which
is an extended form of the QMD model.
It is a semi-classical model which describes
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the heavy-ion collisions on an event by event
basis.
In IQMD model, the centroid of
each nucleon propagates under the classical
equations of motion .
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The H referring to the Hamiltonian reads as:
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Preliminary Results
For the present analysis simulations are
carried out for thousand events for the reac197
tion of Au197
79 with Au79 at various colliding
geometries starting from central to peripheral
one. The whole analysis is performed for
intermediate mass fragments(IMF’s). The
reaction conditions and fragments are chosen
on the basis of availability of experimental
data. The relativistic effect do not play role
at these incident energies and intensity of sub
threshold particle production is very small.
The phase space has been generated using
IQMD model has been analyzed using the
minimum spanning tree with binding energy
cut(MSTB) and with momentum cut(MSTP)
methods[2] .The entire calculations have been
performed at 200 fm/c i.e. the saruration
time.
In Fig. 1, we display the multiplicity of
intermediate mass fragments (IMF’s) as a
function of the scaled impact parameter
197
for the reaction Au197
at incident
79 +Au79
energies 100 MeV/nucleon (upper panel) and
250 MeV/nucleon (bottom panel). Here soft
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impact parameters, which decreases with
the increase in the impact parameter. On
the other hand, one sees a rise and fall in
the multiplicity of IMF’s at higher incident
energy(250 MeV/nucleon). The dynamics
at 100 MeV/nucleon, is mainly governed
by the mean field or by the density of the
reaction compared to other higher incident
beam energies. Due to low excitation energy,
central collisions generate better repulsion
and break the colliding nuclei into IMF’s,
whereas for the peripheral collisions, the size
of the fragment is close to the size of the
reacting nuclei, and therefore, one sees a very
few IMF’s. On contrary, a rise and fall can
be seen at other higher incident energies.
For the central collisions, the frequent NN
collisions occuring at these energies do not
allow any IMF’s production, whereas, at
peripheral collisions the energy transfered
from the participating matter to spectator
matter is minimum, and therefore, very few
IMF’s are seen.
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FIG. 1: Impact parameter dependence of the
mean fragment multiplicity at E/A = 100
MeV/n(upper panel) and 250 MeV/n(bottom
panel) respectively.
.

equation of state has been used with reduced
isospin dependent cross section(0.9σ). One
can see from the fig 1(a) that multiplicity of
IMF’s is maximal at 100 MeV/n for smaller

Trend of results obtained is similar to
experimental observations [1]. We shall try
to achieve closer agreement with data by
using the more sophisticated clusterization
algorithm [3] .
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