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PR0J.6CTI0H OF A1-iGil� 1'iui'i..Ei:iTUH EIJ.Ei;tiTA'fES FROM TnE TWO�CENTRE
8-E�fERATOR COORDilUT E MODEL FUNCTIONS 

M. V. Mihailovic and M . Poljsak
J.Stefan Institute, University of Lj ubljana , Lj ublj ana, Yu�oslavia

A �ethod for proj ecting a two-centre generator coordinate m�t­
hod (JCM) function 1) onto the subs�ace of eigenfunctions of the 
a�gular momentum operators J2 and Jz is outlined. 

In t�e GCM for scattering one starts with a model function of
the form J. )  

�'X. 
(:S,.§) = J. HAx.

l 
C!1, • • ' �A ; §A) �B�2 
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(1 ) 

The functions $A�i and �Bx2 
are Sl�ter determinants constructed out

of single particle  functi :ms ':1hich are eigenfunctions of harmonic 
oscillator 0otentials centred at EA and §B, respectively . The indica2
xl and �2 denote particular shel l  mode l  configurations . Th� antisym­
:nertizer Jt takes care of the exchange of nucleons between the two 
fragnents. In order to avoid the problem of spurious centre-of-nas s 
�otion we restrict ourselves to confi �urations with no holes  in the
closed. shells a..-rid to C '1SeS Where the oscillator D3.!'9.:neters Of both 
·.,; ells are -:1qual. The GCM function lab eled by s.n1ular r.101;:�ntum quan­
tum :iumbers J '.?..nd ;o..r is  obtained by appl7ing; to t:1e functLm ( 1) the
�rojecti )n operator 

p�K = ��rr21 ) d!l� �
K

( .Cl ) R(  .Q )

where R( n )  is the rotation operator that rotates the coordinates x 
through the Euler angles n and ID �K :'orm its matrix representation .  

First we prove the follo·.-1ing relation W!'lich expreses the e f  f�ct
of the rotation of the coordinate s  x in terms of the rotation of the  
�,ector .§. -

R(.Q ) �1(?5 ,§)  = L c'X.',_ (.a ) �
7'

(�,R(.Q-1) §)
'1! 

where the coefficients c 1,x. are expressed in terr:is of the � functions
The index x' runs only over different confi6urations of valence nucle­
ons in the maj or shell. 

Then we sh·'.)W th'3.t the :na.trix e lements of the Ha:nil ton s.nd th-a 
identity operators ':Jetween the pro.j ected model functions c :in be ex­
pressed bJ the m;ttrix e lements bet ·,.,reen unproj ected functions ( 1 )  · 

The p�oj ection method h�s been used to calculate molecHle-li · :e
�ta tes of Li, treating it as a composite of t·:10 frag�ents4 · He and· 
�H, and the elastic cross section for the re�ction ,H + He . 2) .  
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