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Introduction 
 

1In recent years, the dependence of nuclear 

shell closure effect on the fusion-fission 

process in pre-actinide region nuclei has been 

a topic of significant interest [1-3]. The fission 

fragment mass distribution is considered as an 

effective probe to understand dynamics of 

fission process in heavy-ion induced reactions. 
It has been found that there is a substantial 

change in the shape of fission fragment mass 

distribution from asymmetric to symmetric 

with the increase in mass number of Mercury 

(Hg) compound nuclei (CN) from 180 to 196. 
These studies suggests presence of quasi-
fission process in systems populating Hg 

isotopes. On the other hand, evaporation 

residue cross-section measurements for 

systems 48Ti + 140,142Ce systems leading to 
188,190Hg CN indicates the absence of quasi-
fission process in these reactions [4].  
 In present work, the fission fragment 

mass distributions have been measured for 
48Ti + 140,142Ce systems populating 188,190Hg 

CN to understand the dynamics of these 

reactions at near and sub-barrier energy 

regime. Here, target nuclei 140Ce has N = 82 

and other target (142Ce) has two neutrons 

more than shell closure (N = 84). 
 

Experimental details 
 

The experiment was carried out using 
spherical scattering chamber of NAND [5] 
facility  at IUAC, New Delhi. Both 15 UD 

Pelletron + LINAC accelerator facility were 

utilized to accelerate a pulsed 48Ti beam with 

250ns pulse rate, on isotopically enriched 
140,142Ce targets of thickness 100μg/cm2 
deposited on 20μg/cm2 carbon backing. To 

make these targets stable, carbon capping of 
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5μg/cm2 was placed on both targets. The 

experiment was performed at beam energies 

ranging from 213 MeV to 266 MeV for both 

systems. The data were collected using IUAC 

data sorting FREEDOM [6] software and 

analyzed using both LAMPS [7] and NIAS-
MARS software.  
 

Preliminary Analysis 

The fission fragments formed in the 

reactions were detected by MWPC detectors 

using the time-of-flight (TOF) technique [8]. 
The two MWPCs used in experiment, 

provided both position (X and Y) signals as 

well as timing signals with good resolution. 
A timing coincidence signal was 

generated by taking fast anode signal from the 

backward detector as start and delayed anode 

signal from forward detector as stop. The 

fission fragments were well separated from 

projectile and target like particles as shown in 

Fig.1 for 48Ti + 142Ce system at 229.03 MeV 

lab energy.  

 

Fig. 1 The two dimensional plot of anode 

signal from MWPC1 versus anode signal from 

MWPC2 for 48Ti + 142Ce system at 229.03 

MeV lab energy. 
 

Results and Discussions 
 

It is observed that mass distribution for both 
48Ti + 140,142Ce systems is symmetric, centered 
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at peak value 0.5, at 229 MeV lab energy, as 

shown in Figs. 2 and 3, respectively. 

 

Fig. 2 The mass ratio distribution of fission 

fragments from 48Ti + 140Ce system at 229.02 

MeV lab energy. The solid red line is 

Gaussian fit to this distribution. 

 Fig. 3 The mass ratio distribution of fission 

fragments from 48Ti + 142Ce system at 229.03 

MeV lab energy. The solid red line is 

Gaussian fit to this distribution. 
 

These results indicates that at high 

excitation energies, the fission fragments of 

same masses are produced for both systems 

with shell closed and non-shell closed target 

nucleus. So, at high energies, the microscopic 

effects (such as shell effect) washes out 

gradually and the nucleus behaves like a 

charged liquid drop. Hence, the symmetric 

mass distribution is obtained for the present 

systems at 229 MeV lab energy, that can be 

fitted by Gaussian function with the standard 

deviation (σm) as a measure of the width of 

the mass distribution. The ER cross-sections 

studies of 48Ti + 140,142Ce shows the absence 

of quasi-fission process in these reactions [4]. 
From the results of fission fragment mass 

distribution at 229 MeV lab energy, 

asymmetric fission seems to be absent. Also, 

the symmetric split of fission fragments 

indicates that quasi-fission process may be 

absent at this energy point. The detailed 

analysis is in progress for entire energy range 

to rule out the absence of quasi-fission in the 

present systems under study. 
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