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The possibility of application of dinuclear system model to spontaneous 
fission (SF) process is discussed. 

In the model the nucleus is represented as dinuclear system (DNS), which can 
be described with the distance R between the centers of mass of the clusters and 
charge asymmetry coordinate z = (Zh – Zl)/(Zh + Zl), where Zh,l are charge 
numbers of heavy and light cluster, respectively. 

Motion in z corresponds to cluster configuration formation; motion in R 
coordinate describes the decay process. 

The determination of the DNS state for given parent nucleus can be obtained 
by solving the stationary Schrödinger equation with the inertia coefficient B( z) 
[1] and potential energy U( z) [2]. 

The potential energy and inertia parameter are approximated with step 
functions, therefore the Schrödinger equation can be directly solve [3]. 

Using this solution, the spectroscopic factors (the preformation probabilities) 
are calculated. 

To compare the model results with experimental ones, half-lives T1/2 are 
calculated in the one-dimensional WKB approximation [4]. 

The SF mainly occurs from the DNS configurations corresponding to the 
minima the driving potentials. These minima are below the potential energy of 
mother nucleus. 

Verification of the model is made for even-even uranium isotopes 232–236U. 
The same set of parameters is used for all nuclei considered. 

The calculated and experimental [5] half-live times are presented in table 
below: 

232U 234U 236U 
Ttheor, s 7.43×1020 1.61×1022 1.10×1023 
Texp, s 3.73×1021 4.73×1023 6.38×1023 

In terms of half-lives, the model presented describes well the experimental 
values. So, the basic assumption of the model on the collective coordinate for 
the SF seems to be correct. 
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