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Abstract ) -
Fusion cross section for reactions induced by weakly bound nuclei °He, 57Li >!'Be andb li:iler
targetslying in the mass region 64 < A < 238 have been investigated ataround C.oulonl‘l isiis
energies within the coupled channel formalism. Specifically, the effects.ofcouplmg to 0¥. d)';
excited states of reactants and those arises due to the breakup of projectile haye been studie )'
using Broglia and Winther (BW91), Aage Winther (AW95) and fitted pf)ten.tlal (FP) pa.rarfleter;za-
tion schemes. Among these the FP scheme is found to be most appropriate in t!me' description o .
fusion excitation functions ofvarious Projectile-target combination. Further., itis observed tl}at in
the sub barrier energy region there is an enhancement in the fusion cross section due to coupling to
excited states while there occurs fusion suppression at above barrier energies because of the breakup
ofthe projectile.
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1. Introduction

The advancement in radioactive jon beam facilities has made it possible to um"lerstand.the dynamics of the

reactions induced by weakly bound nuclei [1-5]. Particula'rly, the s?udy of fll;sx(:]n reactxorTs at n:-;;r ar;d sub

barrier energies involving these nuclei have attracted consnderab]e‘ mteresftf o} o: (e)):)::::;: :t ::er '

theoretical fronts [6—12]. These studies have shown ?ha‘t the magmtudeho r;;(:n S i gies

slightly below the barrier and slightly above the barrier is much larg.;; t a: oo g)r ks fosion

dimensional barrier penetration model [2, 13—1 7]1.One ofthe'possl e reas ' -~ =

i d Coulomb barrier energies may be ascribed to the coup! ing to excited states of the

Cro?s se’;uondatt:er(t’:;et [10-23]. However, alot of ambiguities have been found in the extent of enhancement

:rri(:;,e,cgt:jzzltlo coupling of excited states by various authors [1]. 0?ehOf'the_F;Z:,szzltz::::::: fz:::;:

ambiguous results, may be attributed to inadequate knowledge of the mnl s 'fp a0

isi lomb, nuclear and centrifugal part. The nature ofCouhom and centrifugal pa

'Com!?ﬂsmg Ofg‘;‘.‘ 11 ,known while many ambiguities are associated with the nuclear part. Consequently,

erverdll Pme"“: lshwe been proposed to describe the nuclear part of the interaction potential [2 4—3.8].

=<l appma;e: sh(?\f/iver Ie:d to different values of barrier parameters for the same reactants, p.am.;ularly
:::;e::: c:?:ecact:;nt is light. Thus, it is quite tempt.ing to explore the cumulative feff.e:cts (;fc ;iatoattei::;:l -

ters in conjugation with the coupling to excited states of the reactants on _us610n e&7 i S 2
KF-,{aer:::fn the present work we have investigated the fusion of weakly bound nuc]lex (d:;,,g IL:\W:: and & )
i i argets within coupled channel approach using code C(.:Fl.?LL [39]an 5 an

;::lel:tai:;:l:r;miters. A brief. depscn'ption of the potentia.l parame.terxzat'xon sﬂchen:ieshand thel c:il:)l;l:;irzha}:::l
formulation is presented in section (2). The resultsare discussed in section (3) and the conclu gl

in section (4).
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Ae32y ___

S A< 238havebeen investigated at around Coulomb barrier

rmalism, Specifically, the effects of coupling to IO\Y-Iying
excited states of reactants and those arises due to the breakup of projectile have been studied by

using Brogliaand Winther (Bwoj ) Aage Winther (AW95) and fitted potential (FP) pa.rarf)eterlza-
tion schemes, Among these the Fp scheme is found to be mostappropriate in the description of
fusion excitation functions of various projectile-target combination, Further, itis observed that in
the sub barrier energy regi i e fusion cross section due to coupling to
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