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numerical algorithm to calculate different 
contributions to f12. Having obtained f12, the joint 
probability is calculated by statistical (Monte 
Carlo) integration [6]. 
 
Pre-fragments 
 

        The pre-scission configurations at which 
above model can be applied need careful 
considerations as one is dealing with an overall 
out-of-equilibrium process.  This problem 
involves not just one property of the system like 
its potential energy surface but also the 
formation dynamics  of pre-fragments and their 
interactions. A two-stage description  has been 
proposed in the microscopic study of nuclear 
scission and quantum localization in [7]. 
According to this work, from the onset,  as one  
approach the scission point, the  pre-fragments 
emerge into existence, and  as a result, the values 
of the global constraints split into  the 
contributions from these pre-fragments.  It is 
expected that the correct description of the 
system will rely on separate collective 
coordinates for these individual pre-fragments.  
For one-body dissipation the scission shapes are 
compact and they are the same for the fission of 
light nuclei as for the fission of heavy nuclei. In 
the present work two-sets of shape parameters, 
the ‘funny hills’ [8] and  the ‘five-parameter 
dumbbell’ [9]  have been used as alternative sets 
of shape parameters for pre-fragments, that 
bearing the above one-body criterion.  
 

One-body dissipation 

 

The exchange, back and forth, of nucleons 
between two nuclei connected by a narrow neck 
has been treated in the window formula for 
heavy ion collisions[3]. Pairs of drifts from  the 
neck region in pre-scission nucleus, which are in 
a more organized form, has not been treated 
before.  These drifts can set in  highly correlated 
type of motions of the surface elements  and 
these motions  can survive as rotations. In 
general,  the work done by surface displacements 
n proceeding at a rate ṅ should be written as[3]   

	 	 								 1  

or	

	 	 	, 

where D specifies the normal component of the 
drift velocity of the particles about to strike the 
surface element d. In the case of a rigid 
container endowed with a steady translation with 
velocity V and a steady rotation about an origin 
O with angular velocity  the dissipation would 
cease if the drift became such that  

	 	 . 		,					 2  
since this is just the normal velocity ṅ of a 
surface element of the rigidly moving container 
(R is the radius vector from O to the surface 
element in question). A relevant question has 
been asked in [3]that what is the drift distribution 
D to be used in Eq. (1) when the ‘container’ is 
translating, rotating and slowly changing its 
shape. A solution has been provided in [3] by 
seeking a function D that (a) has as little spatial 
structure as possible and (b) satisfies a self-
consistency constraint and the resulting 
conservation conditions on linear and angular 
momentum. The present work adopt this 
approach of self-consistency and implement it 
for the pairs of drifts from the neck region. The 
numerical results obtained with the above  
formalism  will be presented. 
        Author is grateful to Dr. D.C.Biswas for 
useful comments and discussions. 
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