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MICROSCOPIC THEORIES FOR THE DESCRIPTION OF NUCLEAR COLLISluNS 

M.V.Mihailovi6
J. Stefan Institute, University of Ljubljana, Ljubljana, Yugoslavia

Microscopic theories for the description of nuclear collisions 
are compared first and then a new theory �hich uses the two-centre 
generator coordinate basis is presented. Two centre generator co­
ordinate (GC) basis offers the possibility to ·develop a micro.scopic 
theory in which Pauli :9rinciple is properly taken into account, the 
spurious c.m. motion is eliminated for collisions of similar mass 
nuclei, the angular monentum is projected and the calculation is 
tractable at least for light nuclei. The GC basis is spanned by the 
set { �.fi(!,�)}, ��(!,�) = P�[h.B(�,�)] , ! = (;1, ••• �A+B), where 

� AB(�,§. = �1-§2) =i l � A C!1, · · ·�A ,-?.1) · �B(!A+1' • • ·.!A+B ,§2) , ��l and tB
being superpositions of Slater determinants of harnonic oscillator 
single particl9 f�ction.3 .. in the wells at �l and §2, respectively. 
The K-matrix is derived(! ; from the Kato axtremal principle by using 
the Kohn trial functions for the channel c of the·form 
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JN JM (1) The partial •,vave amplitudes fR,c L and f I,c ,L are related to
the Coulomb fu...,ctions FL(kr) and GLlkr) by 

Kato's formula is a9plicable if channels are orthogonal. To achieve 
this one has to solve eq. (l) in a rather large internal (0 � r << 
(sum of radii of fragments)). 

The coefficients f� describinG the system when the fragments
. p 

overlan are calc�lated from an inte�ral e�uations of the Hill-�hee-
ler t�e. A m�thod is developped f�r ?roj;c��ng(2) tNo-centre f,..cic-
tions o�to the eigen s,��� of a.:-��-ar mo�entum. 
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The microscopic Hamiltonian contains the Coulo.mb .interactions 
and the nuclear interaction expressed in terns of a sum of Gaussian 
functions. The paraneters of the nuclear t·.:o-body force are the only 
parameters in the theory. 

Basic matrix elements <�.:rnC�,§.') IH - E·I\t_�B(�,§)""> are calcu­
la�ed analytically by using prograI!ls for symbolh: algebra on compu­
ters (REDUCE 2, SCOONSCiiIP). 

A pseudo-channel (instead of a,n optical p0tential) is intro­
duced in order the compensate neglected o�en chann�ls. 

C .. ) ,, 4 4 -, The ItLethod is applied ;;, to reactions '"THe + He, He .+ 'H � 
4He + 'H, 6Li + n and 4ne + 6Li � 4He + 61i, �He+ 6Lix. Th�
results of the calculation of the elastic scatterinz of 4ue + 4He
and 4He + 6Li.
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