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Introduction
The fission in neutron-deficient lead re-

gion has witnessed significant advancements,
both experimentally and theoretically in re-
cent times. The discovery of asymmetric split-
ting in β-delayed fission of 180Tl [1] followed
by subsequent heavy-ion experiments on the
fission of neutron-deficient mercury isotopes
have contributed to a deeper qualitative un-
derstanding of the complex fission process in
sub-lead nuclei [2, 3]. The inability of con-
temporary theoretical calculations to explain
fission properties of A≤200 nuclei let to im-
proved microscopic calculations that revealed
the role of p/n deformed shell gaps in driving
multiple fission modes in these nuclei. How-
ever, how these shell gaps impact the fission
process in preactinides and their response to
the temperature of fissioning nuclei remains
an open question in the current nuclear fission
research.

More focused measurements on fission dy-
namics of Hg and Pb nuclei have left the iso-
topes of Pt the least explored in A≤200 region.
Carrying up on this, we have made mass and
total kinetic energy distribution measurement
of 190Pt nuclei using 30Si + 160Gd reaction at
projectile energies 134.4 and 147.8 MeV to ex-
amine the region for observed anomalies.
Experimental details

190Pt∗ compound nucleus was populated
with 30Si + 160Gd reaction, performed at
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14-UD BARC-TIFR Pelletron- Linac facility,
Mumbai using a pulsed beam of 30Si at lab
energies 134.4 and 147.8 MeV. A thin 160Gd
target (≈ 50 µg/cm2 backed by ≈ 20µg/cm2

12C layer) was used in the experiment. Coinci-
dent fission fragments were detected by plac-
ing two position sensitive multi-wire propor-
tional counter (MWPC) having dimensions of
12.5 cm × 7.5 cm at folding angles for symmet-
ric fission. After time and position calibration
of the MWPC detectors, the timing correla-
tion spectra of the two fission fragments was
employed to segregate pure fission events from
quasi-elastic events. θ and φ information were
extracted from hit positions in the MWPC X
and Y wire frame for each event. Using time
of flight and θ/φ information, fragment veloc-
ities were obtained [2] and a typical v‖-vcn vs

FIG. 1: Correlation between the two velocity com-
ponents v‖-vcn vs v⊥ (v‖ = parallel component and

vper = perpendicular component) of 30Si + 160Gd re-
action at Ebeam = 147.8 MeV. The area inside the red
contour represent FMT events used for mass and TKE
distribution analysis.
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v⊥ plot obtained at 147.8 MeV beam energy
is displayed in Fig. 1, which shows the full
momentum (mainly complete fusion-fission)
events. The events shown inside the red cir-
cle (to filter out the contaminated events) in
Fig. 1 were further analyzed by applying the
time difference method to obtain the fission
fragment mass distribution (FFMD) for the
projectile energies, 134.4 and 147.8 MeV. A
FFMD obtained for 147.8 MeV beam energy
(E∗CN = 69.5 MeV) is shown in Fig. 2.

Results and discussion
It can be clearly observed from Fig. 2 that

the mass distribution for 190Pt∗ fissioning nu-
cleus is single peaked, a trivial feature known
for symmetric fission. The, single Gaussian
(red curve in Fig. 2a) fits well (χ2 = 0.026) the
mass distribution confirming that the domi-
nating fission channel at such high excitation
energies is symmetric in nature. The mass dis-
tribution is peaked at A = 95 u and the ex-
perimental TKE is observed to be 133.5 MeV,
which is in consonance with Viola estimates
(TKEViola = 133.1 MeV). Residuals obtained
by difference between the observed and Gaus-
sian fit yield at different masses are shown in
Fig. 2b. It can be noted carefully that two
finite peaks around ACN/2, which indicate to-
wards presence of an asymmetric mode in the
fission of 190Pt∗. The two peaks correspond
to masses, AL ≈ 80 u and AH ≈ 110 u. AL

≈ 80 u has also been observed in asymmetric
fission of 180Hg [1] and 178Pt [4].

Dhuri et al. have showed recently a sym-
metric fission for 187Ir compound nucleus
which has a similar N/Z ∼ 1.43 [3] whereas
Kumar et al. put forth identical mass distri-
bution for 192Hg∗ at such excitation energies.
Although the single Gaussian fit the mass dis-
tribution well, a slight deviation at the tail can
be observed which could be due to the inter-
ference of quasi-fission process which has been
suggested as a contributing process in these
nuclei [5].

Conclusion
Fission fragment mass distribution of 190Pt∗

was found to be single peaked in nature indi-
cating towards dominating symmetric fission.
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FIG. 2: (a) Mass distribution obtained for 190Pt∗

populated via 30Si + 160Gd reaction at Ebeam = 147.8
MeV (black filled circles). FFMD fitted with single
Gaussian along with the corresponding χ2. (b) Resid-
uals from the single Gaussian fitting showing the need
to include an asymmetric fission mode around AL ∼
80.

The mass distribution was found to fit well
with a single Gaussian centered at A = 95
u. The finite residuals around ACN/2 hint
towards relatively weak contributions from
asymmetric fission too.
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