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Introduction system at a separation distance R and at

During last few decades, huge experimentzﬁomplete isolation (i.e. at)

data has been accumulated on the fusion cross- Yn (R) = E(R)~E() (1)
sections and excitation function involving largeThe energy expectation value E for the energy
number of stable (symmetric and asymmetric) adensity functional H (r) of Vautherin and Brink
well as unstable colliding nuclei [1].The [1]is given by

enriched experimental data has led to the E =[ H()dF )
development of large number of theoretica L
model. The bench mark of these model is eithef/'ere the Hamiltonian '_F() for an even-even
proximity formalism or Woods-Saxon form of sphenca;l nucleus reads as: 1

arametrization. More than dozen of such - _7 3, 2,1 3

Sotentials are available in the literature with' )~ 2m® ¥ 8lP *1gtaP +16(3t1+5t2)pr
slight change _in_ the radius, diffuseness, sur_face +6_14(9t1 '5t2)(|jp)2 _%: Op(ljj). 3)
energy coefficient and universal function

parameter. The outcome of these models arehe Skyrme force parameters,tt,, t,, tzand
drastically affected_ by slight change n thes% have been fitted by different authors to
parameters. In particular the surface diffuseness ©

parameter significantly affect the shape oflescribe the ground state properties of large
nuclear potential. Surface diffuseness paramet&tmber of nuclei [2]. These different set of
used in Woods-Saxon form of potential haved@arameters are represented by different Skyrme
been extracted from a |arge number oforces labeled as S, Sl, S“, S|||, S|V, SV, SV',
experimentally studied neutron-rich fusion cros$ka, Skm and Skm* [2].
sections at near barrier energies [1]. The exadthe total interaction potential is given by
value of diffuseness parameter suitable for fusior‘VT (R) =V (R)+ (szTe2 )R, 4
process is still unknown. Therefore, it is
interesting to study experimentally studied nuclefVhere Z, and Z; are the charge numbers of the
to extract the suitable value of diffusenesgrojectile and target nuclei respectively and ‘R’
parameter. Further it is interested to study thdenotes the distance between the centre of mass
dependence of such parameter on N/Z ratio aff two spherical nuclei in fm and Y(R)

colliding nuclei within the framework of Skyrme epresents the nuclear part of the interaction

energy density formalism [2]. To achieve thispotential and can be calculated using eq. (1).
goal, we employed large number of

experimentally studied reactions with N/Z ratioResuItS and Discussion

as high as 1.43. The present study is conducted within the

. . framework of SEDF by using the above set of
Skyrme Energy Density Formalism Skyrme forces and even-even colliding nuclei.

In the Skyrme energy density formalismThe diffuseness parameter is firstly extracted
(SEDF) [2], the nucleus-nucleus interactionsing SEDF by comparing the outcome with

potential V, (R) is defined as the difference experimental fusion cross section values for the
fad 12 16,1 12 28,30; 12,
between the energy expectation of collidingellision of “C + ©, C + *%si, e+
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46.48.56pj 160 4 28345 160 4 702485e 180 +  fusion cross sections follow a linear trend with
144198156 g + 283%5j gnd®2343% +%8Ni [3].  N/Z content of the colliding nuclei for different
As a next step the diffuseness parameter is tak@kyrme forces. Further, the extracted value of
here to be a free parameter. We systematicaltjiffuseness parameter is independent of the
vary the value ofd to best fit the available choice of Skyrme force parameter used.
experimental data on fusion cross-sections. The

. . . 0.64
best suited value we obtained using Skyrme Skyrme 08 g 058 sl
force — Slll is plotted with N/Z ratio in figure 1. 0sg 008" S
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Fig. 2 Same as Fig. 1, but for colliding nuclei

N/Z 160+707274765e and using different Skyrme

Fig. 1 The variation of surface diffusenessforces (Preliminary results).
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