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Introduction

The neutron deficient nuclei lying close to
the proton drip line are more difficult to pop-
ulate in their excited states and they can be
produced in fusion-evaporation reactions with
stable heavy-ion beams and stable targets [1].
With the advancement in ion-beam facility the
exploration of the properties of nuclei towards
drip-lines has become possible. In present
study, we explore the decay of exotic neutron
deficient nuclei *Hg*, 200Pp* | 203B4* and
207 At* formed in ' F induced reactions on the
targets 175 Lu, 18'Ta, W and '®80s, respec-
tively.

Recent studies observes that in drip-line re-
gions there is disappearance of some tradi-
tional magic numbers (specific proton or neu-
tron numbers that give additional stability to
the nucleus) and appearance of the new magic
numbers in the light mass nuclei [2]. It is
interesting to explore magicity effects in the
heavier mass regions of the nuclear landscape.
In previous study the effect of neutron shell
closures N = 126, had been explored to inves-
tigate the decay of compound nuclei (CN) [3],
within the quantum mechanical fragmenta-
tion theory based Dynamical Cluster Decay
Model (DCM) [3, 4]. The study revealed that
the most prominent fusion-fission fragments
for the decay of CN under study are hav-
ing neutron-proton counts closer to the magic
numbers. In present study we shifted to N
< 126 and Z ~ 82 i.e. below and above the
proton shell closure Z = 82 region and further
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explored the effect of increase in temperature
on the Z = 82 proton shell closure. We have
calculated the ogprs for all the four reactions
at extreme Ej,;, values, leading to CN with A
~ 200, in reference to the available experimen-
tal data [5].
Methodology

The DCM is worked out in terms of col-
lective coordinates of relative separation R,
with deformations (2 and orientations 6; of
two fragments (i = 1, 2) and mass asymmetry
Na = (A1-As)/(A14+As2). In terms of these co-
ordinates, the compound nucleus (CN) decay
cross-section for /- partial waves, is defined as
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where, P, is preformation probability ob-
tained by solving the stationary Schr;odinger
equation and P, the barrier penetrability, cal-
culated as the WKB tunneling probability,
both dependent on T and £. The reduced mass
w=[A145/(A1 + As)] and £q, is the max-
imum angular momentum. The £, is fixed
for vanishing LPs/ERs cross-section (cggs),
i.e., OERs — 0.

Calculations and Discussion

Fig. 1(a-d) presents the potential energy
surface or fragmentation potential V (MeV)
of the favored fragments, for the decay of CN
194Hg*, ZOOPb*7 203Bi* and 207At*, respec-
tively, at extreme T-values. As we move from
Fig. 1(a) to Fig. 1(d) we observe interplay be-
tween LPs and fission fragments, specifically
at higher ¢-values. The LPs which are strongly
minimized at ¢ = 0k value, are almost super-
seded by fission fragments at the respective
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Fragmentation Potential V (MeV)

TABLE I: DCM calculated ogrs for the compound nuclei presented in Fig. 1 and their comparison

with the experimental data [5].

710

Compound Eiap Eem. E¢n Temp. lmaz AR o0 ERs(mb)
Nucleus Decay (MeV)  (MeV) (MeV) (MeV) (k) (fm) DCM  Expt.

YR 417 Ly -1 Hg* 79.000 71.263  46.792 1.496 107 1.647 70.609 69.973

Op 418l 4200 pp* 80.194  72.576  48.898 1.506 129 1.450 13.738 13.151

O 184y 5203 gix 79104  71.700 46.029 1.451 125 1.259 0.568  0.5973+1

O 4188 0g 5297 A¢*  79.397  72.109 42.710 1.386 130 1.333 0.663  0.661

O 417 Ly —1% Hg* 115.686 104.356 79.888 1.948 110 1.945 554.984 551.289+32.95
Op 418l 1g 4200 ppx 114.349 103.165 79.176 1.901 131 1.831 444.725 444.335

Op 184y 5208 pi* 114,258 103.564 77.893 1.880 127 1.749 207.767 204.4+36.8
P18 0g 5297 A4¢*  115.000 104.444 75.045 1.828 131 1.738 88.635 88.825
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FIG. 1: The fragmentation potential V (MeV) as
a function of fragment mass A at extreme ¢ val-
ues for CN (a) "**Hg* (b) 2°°Pb* (c) 2°*Bi* (d)
207 At*, at Fjap ~ 79 and 115 MeV.

Limaz-values(see Table I). Comparatively, we
find here that LPs are in competition for the
cases of CN 194Hg*, 200ph* 203Bj* even at
higher ¢-values. However, for the case 207 At*
fission fragments are quite dominant at higher

{-values. As we go from T ~ 1.46MeV to T ~
1.89 MeV, the magnitude of the fragmentation
potential increases but the pattern/behavior
of LPs and fission fragments remains same.
It is clear from Fig. 1(a-d) by moving to
higher temperatures systems becomes exotic
as compared to the lower T-values. Further,
the given potential energy surfaces of all the
CN lead to almost similar preformation prob-
ability values at the extreme temperature val-
ues. However, subsequent process of scatter-
ing of potential barriers yield higher values
of penetration probability values for the CN
under study, at the extreme temperature val-
ues. Consequently, the DCM calculated values
of evaporation residue cross-sections ogps are
large in comparison to the values calculated at
lower T-values, which are in good comparison
with the experimental data [5], as presented
in Table I.
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