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I n t r o d u c t i o n

Tlie decay ol' 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 I.Ps and IMFs) through the inter­
action barrier. For calculating the tempera­
ture dependent fragmentation potentials, the 
important ingredient is the temperature de­
pendent bindijig energies.

In literature, dilferenl teiiii)crature 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 '^̂ Ni* , 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- 
ellicients to give g.s. cxperiineutnl binding en­
ergies. While rc-ntting. foi' shell eoneetioiis, 
the analytical expression of Myers-Swiatecki is 
used. [dj.

In the mass formula of Myers-Swiatec:ki it 
has been proposed that, for calculating shell 
functions the magic number sequence can l.')e

considered by taking either I 1 oi- 20 as mar.ii 
numbers separateh' and accordingly' wo lelei 
this as M S 14 and M S20  ijaram etrization and 
for the use of 14 and 2 0 . as M S1420 . While 
rc-fit.niig the l.niiperalure ih'pemleia binding 
energies (at T —0 ) to rt'prodiire expei inieiii nl 
g.s. binding energies, the se(|nence of I'onsii! 
ering magic iiuml)er also pla.vs an iiii|)o ria iii 
role. W'c pi'C.sciit in this work, tin.-mie o l 'lilli ' 
ent shell parametrizations (MS] 4 . ,\IS2() a.nd 
M S1420) in the tempt'ratiu'e de|)endent land 
ing energies of Ki'appe applieel to the decay ol 
corn|)ound system I'onneel in low ener.r.v
heavy ion collision ''“’ .S' i ' .Mg loi' a |)-n I icul.ir 
incident enei'gy (F,,,, ."/l.ti M eV).

M o d el

The tem|)erature dependent I'rtiginentatioii 
potential in DCM is given as
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The lirpiid drop [lart is calculatt'il nsin 
Krajrpe’s [3] tem|>erat are dependent mass lot 
mula, \v(r), l',,(7'). V'f{7 ) are the tenipeo 
tnre dependent ( ’oulomb, pioxiniil.v ;md cei 
trifngal potent iais. For t lie u se  o f  t l i c s c  pot ei 

tials, the decav ci o.ss scrtion is di'lnied as .
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where Po anrl \ \  are the p i o ! ' i h i i h l nl piT'hn 
Illation on' ra‘.'dnents releniii;*, tu ;/ inuiiun and 
the penetraiiility leFei i in;; In P nun ion.

R e s u lts  a n d  d iscu ssio n

Figure 1 gives the calcnlaterl tenijiei at nre 
dependent fragmentation potentials for I II h
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FIG. 1; The T-dependent, fragmentation poten­
tials of ®®Ni* for the use of MS14,MS20 and 
MS1420 paraniet.rization.s in fitting ihe B.E.’s.

Fragment mass number (A^)

FIG. 2: Calculated decay cross section of ®®Ni* 
for the three parametrization compared with ex­
perimental data.

at fixed T=3.3272 MeV and (or an at bilia.ry 
value of R chosen as R=fl(-1-1.0 IVn for tlie 
three parametrizations considered. Though 
the shell corrections dU will vanish at tem- 
Ijeruturo' wt' cousidf'r, it has itrououuccd effect, 
when dilfereut paranietrizatiou i.s used in re- 
litting the binding energies. VVe notice flint all 
the three parametrizations gives a strong min­
ima corresponding to the a-structured nuclei.

indicating a favourable lour nucleon tiausiei 
mechanism, which is mainlv a liquid drop el 
feet, llowevei'. the majqiitude of l he [loleii 
tial cliaiig;es consideral)ly bel\\eeii I lie ilm o 
parametrizations. For e.xampic. with \IS2n 
liarameti'izatiou. Ihe poleulial --laits lo d-' 
crease after li-agmeul mass uuiiil)ei l(i. show 
iiig much preference I'oi' fragments 2 1 .Uid 
28 over fragiueuts Hi and 2(1. whereas In 
the other two panirnetri/.al inns. Ilie |>oieii 
tial increases (except at o si i-iii l ured mioli ii 
with increase in mass numbei'. I Im poimi 
tial energy itself reveals iniporiani infonn.i 
tion that, the choice of magic nmnl)ci s, 
quence is also important wliile re-liuing aii\ 
temperature dependent binding, euerg,\ e\ 
pression to experimental values. I lowevei-. 
the actual results can lie seen oid\ fnim llm 
cro.ss section calculations (a (ombined Hlci i 
of preformatiou and iienetration probability ) 
as present.ed in Fig.2 lor the thice dill' !' la 
parametrization along; witlt the experiment .a! 
dataj.h]. The variation of the cross si'ction loi 
MS14 and M SI420 parametrization is simllai 
showing explicit preference for o sirnctitred 
nticlei. however, the MS2I) patatnel li/at ion 
coiii|iletely iiivseiits a dillcient icsiih alf.is; 
lor ligthter fragments upto 21). ,\o attempt i 
made to lit llii’ ex|)ci imcnl a t data. I In- ol, 
tainecl results suggests that, i he .MS) 1 and 
MST120 iiarauietrizatioii. would gi\e b. l t) i  
restilts than the .VIS20 paratiiet l izat ion.

A c k n o w le d g m e n ts

M.B. ackuowlcdgy.s the linaiKial sup|)ori b\ 
the f.,(;(.l, as a reseai'cli iiroject. vide lettei 
No.37- ].0(J/(20(.l!)).
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