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Introduction

Study of fission dynamics has been current
area of research due to strong singature of en-
trance channel effects in experimental obser-
vations such as in mass distributions and par-
ticle multiplicities. Among many probes the
pre-scission neutron multiplicity (νpre) is one
of the prominent probe to study the fission
dynamics. Measured excess νpre values com-
pared to the standard statistical model pre-
dictions indicates the dynamical behaviour of
nuclear fission. Shell effects have been played
a crucial role in the study of fission dynamics.
It is reported that a nucleus with shell closure
configuration has high binding energy which
lowers the probability of particle emission and
in the same time nucleus with shell closure
configuration has high fission barrier, which
enhance the probability of particle emission.
Investigations have also reported weaker dis-
sipation for a shell closed nucleus compared to
the adjacent non-shell-closed nuclei.

In the present work our aim is to mea-
sure the mass−gated neutron multiplicity for
32S + 184,186W reactions forming the fission-
ing nuclei 216,218Th. In above reactions, out
of two fissioning nuclei, 216Th has shell clo-
sure (N=126) configuration while the other
one 218Th is non-shell-closed nucleus. Besides,
the present investigation would also facilitate
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to study the fission fragments (FF) mass dis-
tribution in these reactions. In the present pa-
per, we report some of the preliminary results
of the analysis.

Experimental Details
The reaction on 32S + 184W system for

180 MeV beam energy and 32S + 186W sys-
tem for 171 MeV and 180 MeV beam ener-
gies were carried out using BARC−TIFR Pel-
letron+LINAC facility. Pulsed beam of 32S
with a repetition rate of 106 ns from 14 UD
Pelletron+LINAC accelerator was bombarded
on 184,186W targets of thickness 300 µg/cm2

and 100 µg/cm2 respectively. Two 5 cm ×
5 cm single sided silicon strip detectors (S1,
S2) were used to detect the fission fragments.
Each of these detectors have 16 strips and
were placed at a distance of 10 cm and 12.6
cm from the target on moveable arms on ei-
ther sides of the beam axis at angles of 660

(S1) and 750 (S2) respectively with respect to
beam direction to enable the detection of both
the complimentary fragments simultaneously.
The timing signals from the S1 and S2 were
used to obtain the TOF of the fission frag-
ments. An array consisting of 14 liquid scin-
tillators (5 inch dia and 2 inch thick) [1] was
used to determine neutron energy by measur-
ing time of flight (TOF). The liquid scintilla-
tor detectors were kept at a distance of 70 cm
from the target. Pulse shape discrimination
(PSD) technique was used for n-γ discrimi-
nation. Detector thresholds were adjusted to
120 keV γ− ray energy using 137Cs and 60Co
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FIG. 1: Timing correlation spectrum obtained
from silicon strip detectors.

sources. The filtered RF (logical OR of the
two fission fragments AND-gated with RF of
the beam) was used as the trigger of the data
acquisition system. VME based data acquisi-
tion using LAMPS software was used to ac-
quire data in list mode.

Results and Discussion
A typical timing correlation spectrum ob-

tained from S1 and S2 has been shown in
FIG. 1. The timing correlation corresponds
to the FF in the above spectrum is shown
by a red arrow line. Applying time difference
method [2] the mass distribution for the reac-
tion 32S+ 184W at 180 MeV is obtained when
one of the fission fragment is detected only in
5th strip (810), 6th strip (790), 8th strip (750),
9th strip (730) and 10th strip (710) of S2 de-
tector and other fission fragment is detected in
any strip of S1 detector among its 16 strips.
The mass distribution thus obatained is shown
in FIG. 2.

Energy spectra of neutron detected in 790

and 1430 angles are obtained by putting gate
of FF detected in 8th strip (750) and 16th strip
(600) of S2 detector respectively and is shown
in FIG. 3. In FIG. 3 black squares (red circles)
corresponds to the spectra of neutrons emitted
in forward (backward) angle with respect to
fission fragments. The pre-scission and post-
scission neutron multiplicity will be extracted
from moving source fit method. More detailed

analysis is in progress.

FIG. 2: Mass distribution of 32S + 184W reaction
at 180 MeV.

FIG. 3: Energy spectrum of neutron emitted in
40 and 830 with respect to fission fragment.
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