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Introduction

Heavy ion induced nuclear reaction is a well
established probe to understand the nuclear dy-
namics at different stages of fusion-fission pro-
cess. The dynamics of fusion-fission process can
be understood by studying the emitted neutrons,
charged particles, gamma rays and the evapora-
tion residues (ERs) from the fissioning nucleus.
During this observation the excess of pre-scission
particles in comparison with standard statistical
model predictions creates the interesting reason is
that the fission process in heavy ion nuclear reac-
tion is delayed. It was pointed out by Frobrich
et al. [1] that ERs are the most sensitive probes
for studying the dynamics of fusion-fission pro-
cess. The fission delay is understood to be due to
nuclear viscosity that leads to enhanced yield of
ERs at higher spin values. In other words, sur-
vival probability of the CN against the fission is
more at even maximum angular momentum than
expected from statistical model. Therefore, mea-
surements of ER cross sections and spin distribu-
tions would, undoubtedly, provide information on
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viscosity of nuclear fluid at high excitation ener-
gies. Regarding the ERs excitation functions at
above barrier our group has already reported in
[2] for the systems 16O + 208Pb and 18O + 206Pb.
The exclusive measurements of the spin distribu-
tions for both the systems have not been reported
by any group so far. In view of these, we have un-
dertaken this work using dedicated well advanced
facilities available at IUAC, New Delhi.

Experimental techniques
The measurement of ERs for the two reactions

were carried out using the HYbrid Recoil mass
Analyzer (HYRA) coupled with the TIFR 4pi-
spin spectrometer at IUAC, New Delhi [3, 4]. The
16O and 18O pulsed beams were provided by the
15UD Pelletron accelerator and the first module
of the LINAC accelerator at IUAC. The measure-
ments of 16O + 208Pb and 18O + 206Pb systems,
were carried out for the energies (ELab) from ∼85
MeV to ∼123 MeV. The ER cross sections and
spin distributions measurements carried out at the
same excitation energies by adjusting beam en-
ergies from 89 MeV to 125 MeV. The TIFR 4π
spin spectrometer was used as a multiplicity fil-
ter to determine the ERs spin distributions for
CN 224Th. The multiplicity filter covers 91% of
total solid angle [5]. In this measurement 29 of
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FIG. 1: The ER-gated and ER-ungated gamma
folds distributions for the system 16O + 208Pb .

the total 32 detectors were used. Out of which
10 are having pentagonal and 19 are hexagonal
cross sectional geometry. Each detector of pen-
tagon and hexagon having 2.08% and 3.05% effi-
ciencies at the energy 661.6 keV of 137Cs [6]. The
efficiency of the complete array in soccer ball con-
figuration has been determined using radioactive
gamma sources. Efficiency of the TIFR 4π spin
spectrometer has been simulated with appropriate
parameters using GEANT4 Monte Carlo simula-
tion code [7].

Preliminary results
The ER gated spin distributions have been

measured for both the systems using HYRA cou-
pled with 4π spin spectrometer. The typical
gamma folds distributions, both gated with ERs
and ungated, are shown in fig. 1. The response
matrix of the array, generated by GEANT4 has
been convoluted with a chosen spin distribution to
reproduce the experimentally measured fold dis-
tribution. The theoretical preciseness in the re-
producibility of the experimental fold can fit with
adjusting the Fermi-function free parameters Mo

and ∆M [5] in multiplicity distribution. In fig.
2 and fig. 3 it is shown that, the possible best
fits are achieved by adjusting the free parameters
with minimizing the Chi-square for both the sys-
tems respectively.
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FIG. 2: Gamma folds distribution for 16O + 208Pb
system at ELab = 102MeV with preliminary fits.
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FIG. 3: Gamma folds distribution for 18O + 206Pb
system at ELab = 124MeV with preliminary fits.

target and its characterization.
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