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Introduction

Hot nuclear systems formed in low energy
heavy ion collisions are studied extensively by
experiments as well as by theoretical meth-
ods. Dynamical cluster-decay model (DCM)
based on fragmentation theory by Gupta and
collaborators [1], a non statistical approach,
explains the de-excitation of hot and rotating
compound systems as the dynamical collective
mass motion of preformed fragments, with dif-
ferent preformation probabilities for the light
particles (LPs) and intermediate mass frag-
ments (IMFs), tunnelling the barrier, with the
structure effect entering through the prefor-
mation factor. Binding energies of hot nuclei
are major inputs in the model.

In the earlier works on DCM the liquid drop
part of Davidson et ah, were used and which
w'crc refuted foi- two ol its constants (for eacli
isotopic chain) so as to give the g.s. experi-
mental binding energies. Among the dilferent
temperature dependent binding energy formu-
lae available in the literature the one due to
Guet et al., [2] gives a quadratic dependence
of the coefficients of binding energy terms on
temperature. They used extended Tliomas-
Fermi density funclional al finite t.einperat.urc,
to tind the coeflicient.s for the free energy of a
hot nucleus with symmetric and asymmetric
parts for the volume and surface energies and
Coulomb enei'gy. Since this formula is pro-
posed to give the T-dependence of the leading
LDM and droplet model coefficierLts it does
not have terms like pairing and Wigner terms.
However, in this work in addition to the lig-

*Permanent Address: Department of Physics.
Avinashilingam Inst, for Home Science and High.
Edu. for Women, University.Coimbatore-43.
~Electronic address: mbalouQgmail.com

(iAW/i(> thUU.A

uid drop energy iiroper. the role of thi' pairin.!'
and W igner terms drre to 1Gappe [4] ;ni’ al-'e
strrdied in tlie Guet et ah. fonnrila. In thi*-
work, the teruiierature deiiendent liquid (ren])
jiroper' due to Guet et ah, wit iioirt hu\ ri’lrir inc
of th(* coellicii’rrts along with the ~hell iiiiTei
tions due to Myers and .Swiaieeki is iiseil in
DCM to study the decay of hot and rotat inn

system formed in tin* "O "™Ca. h.
perirneutally tins reaction is >fTidied li] at the
incident energies = -li.). Vi1, il
ol.ol. 08.5, -51).14 and 02.)li \le\' ami lighr
particles aral lissiori likr.” Itagmciils (io,n m(
tions are reported, riic frag,rncniat ion pniim
tial in DCM is .

V[n.T) = -

+c,('") Nvi(r) ror (1))

The lirsi two term.s are the liiprid ilro]) propi i
and shell corrections, flic remaining, rcrnis
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FIC. 1 Fragmentation potential of “Ni. iur 1 i
MeV. for the use of experimental BF.s and (iin't rt
al.. B'yS with aiid without the inclii.sion of paiiinc
and W'igiier terms. Potential at ' .idfid WrV |
also shown.
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FIC. 2. (a) Cross sections for LPs and (1> Cross
sections for the IMFs, compared with the experi-
nienlal values [3] for diHerent incident energies.

tential. In DCM the decay cross section, is
given by,
'ipECc,,
H/\ (2)

=0

wliere Pq, the preformation probability refer-
ring to y motion and P. the penetrability re-
ferring to R motion, calculated as in [1].

Results and discussions

Fig. 1 shows the fragmentation potentials
calculated using Eq. (1) for the binary decay
of the compound system &N formed in the re-
action i®0-t-~M"Ca for T=0 MeV and T=;i.;j63
MeV at R = Ri and i = Oh Line with solid
circle corresi>onds to the use of ground state
(T=0 MeV) exirerirnental binding energies of
Ai.idi and Wapstra. which shows explicit pref
erence for the four a-nuclei. lane with open
circle represents the calc\dation due to tlie
Guet et ah, formula (witiiout any lifting of the
binding energy coefficient.s). .showing no min-
ima for all the four nucleon structure but ex
hiblting a small minima for the fragments “He

and “’0. The line witli up Iriaiigh- Ie'sds>(ll~
the elfei't ihu’ to Ilu' inclusion ol ilic WT.pic)

and |)airing terms in the Gnci ct fd.. loi-iJiiihi

Even lhungh the Wignci- anil [Jlaii iiu} I'lii i:',i'm
are zero lor the lour 4 nuclei, due to ihc c.iii

tribntion from non-a nuclei, stinii;', minima i’
present for o-nuclei. Line with solid si]iiaie
represents the T-elfects (T i .litM.\le\’) m iin;
fragmentation potential with the inclusiou of
Wigner anti pairing energit's in Ihe Gucl el ah.
formula.

Calculated 1.Ps cross sections (I’'miehni’
and IMF cro.ss sections (lhiuel(lt)) at dillei.
ent incident energies mentioned above, fo- the
use of Guet et ah, formula with and with
out \Mgner and pairing energies are compared
with the ex]rerimental vtdues tiri' shown in
Fig.2. In Panel(a). we notice that with lhe
inclusion of Wig,tier and pairing, lenns in tin
Guet et ah. formula the agpeenienl with the
experimental data ut ditferent energies is be'
ter. rite lission like hagnieuts (toss sect ion-
are nicely re])rodiiced ;it all the eiiergdi’s con
sidered.

In tills work it is shown that the explii it
lireference of o structure is shown not to van
ish witli the inclusion of teiu]Hral me .ind
rather it is shown as the inhereiil properiv of
the form of the binding energy formulae used,
.Mso it is shown that the relitliiig of the (o
ellicients of the original forms of the biudiuv

energy formulae is not re(Juired.
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