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The mail, objective of this communication is to point out and emphasize the in

fluence of the local equilibration process on the observable quantities in the 

collision of two heavy ions. Mo attempt has been made to provide a best fit to 

the experimental data. The calculations have been performed within the frame» 

work of the Fokker-Planck equation. The collective variables of the reaction 

are the relative position r and momentum p, the angle 8 and angular momentum I, 

the mass asymmetry a, and the deformation t related to the neck size. The 

Fokker-Planck equation for the probability distribution function 

f(r,p,8,l,a,e,t) is written as 

3f/3t « - p/u 3f/3r + 3 U d /3r 3f/3p - 3(v f)/3p + 3*(D f)/ 3p* 

- C/J r # 1 3f/36 - 3(vt f)/3 t + 3*(De)t f)/3l
2 

- 3(v af)/3a+ 3*(D a af)/ 3a* 

- 3(v£f)/3e + 3*CD Mf)/ 3e* 

(1) 

where u and J . denote .respectively, the reduced mass and the relative moment 

of inertia. The transport coefficients v. and D.. are obtained from t! e micro

scopic expressions of refs. 1 , k) with a strength factor f(r). The /orm factor 

f(r) is given by the square root of the density overlap normalized *. the con

tact radius. The effect of local equilibration is treated2) through a time de

pendent dynamical potential 

Udyn" u«d 11-xCOl * U d l â b(r)x(t) » U a d + ( A U ) « d i a b x(t) 

x(t)- txpI-Cl/t. ) / f(r(t )) dt'] 

(2) 

where the decay factor x(t) describes a smooth transition to equilibrium within 

:he time interval * l o c- The quantities r(t) and t Q denote, respectively, the 

trajectory and a time well before the collision. The additional repulsive po-
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tential ( A U) a
d i aj, is that of ref 2). The adiabatic potential U , is described in 

terms of the three shape parameters r, o, and t, and iŝ  adapted* ) from the model 
of Mbller and Nix'). In order to account for a consistent treatment of the 
diabaticity at the initial stage of the collision, the transport coefficients 
are multiplied by the factor (l-X(t)]. The diffusion coefficient for the mass 
assymetry D M , however, is not modified to allow for the fact that the 
diabaticity does not inhibit the exchange of particles due to the residual 
interaction. 

For the numerical treatment of the Fokker-Planck equation we use the moment ex
pansion up to second order. For small impact parameters, however, it is found 
that the method of moment expansion breaks down. Such a difficulty in employing 
the moment expansion has recently been confirmed by Nix 7). Â critical limit for 
the validity of the moment expansion can be expressed through the variance for 
the distance between the surfaces of the two nuclei, o? < 1 fm*. After a tra
jectory attains o* s > 0.3 fm* we, therefore, perform the calculations within an 
approximation1) justified for creeping motions. This approximation, however, 
does not provide any information regarding the distribution in the s variable. 
In figs. 1 and 2 we show, as representative examples, the results for the 

Fig. 1 

3 
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angular and energy distributions for the reaction **Kr(8.18 MeV/u) + l , , E r cal
culated with different values of the local equilibration time (t, . 1 0 " * 
0.0OK ), 5(-.-.--), 10( ), and 20(- - - - ) ; experimental data***) are 
shown by thick dots). It is evident that the results show a remarkable depend
ence on the size of x, . This conclusion holds good for other cross sections 
as well. 
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