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The mean-field description of low-energy heavy-ion scattering 1 ) is ex­

tended to include the residual nucleon-nucleon interaction. The collision 

term is derived from a random-matrix model for this interaction in the 

weak-coupling limit 2 ). The TDHF equation for the A-body density matrix
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with the Hartree-Fock Hamiltonian H
HF

is replacad by

in order to include the statistical fluctuation of the mean field due to 

the residual force V.  We assume that the matrix elements of the residual 

force in the diabatic basis have a Gaussian distribution with mean value 

zero and second moment 

, 
where I ).114) are antisymmetrized 2-body states and "'

,1y
d the strength of

the residual interaction. The ensemble-average r) of the A-body densi­

ty is :round to obey a time-irreversible equation 
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where 1,/(l) = .,Jds o;'o.s vo;' � and oi, = J;. e"P [ iJ �.r 11,,,,u) j .
This equation includes the effect of 2-body dissipation due to the nucleon­

nucleon collisions in the limit of weak coupling 2 ). Its reduction to the
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average 1 -body density matrix � l.X'l,-tr ; � provides the extension of the
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TDHF equation. For the diagonal elements of' 8 it can be reduced to
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which differs in the collision term from the standard Boltzmann-like 
f'orm 3 )  because of the finiteness of the system. The structure of

G-atd�ji,,'3�
ensures energy conservation. The time scale r-elevant for the 

validity of the equation is determined by the change of the single-par-
ticle energies in time. A numerical calculation with a simplified form 
of the collision term 4 > exhibits sizable effects. It can force the sy­
stem to form an equilibrated compound nucleus. 
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