
3. Th e Converpence of the Brueckner-Goldstone Series  

We w i l l  study i n  t h i s  section the convergence of the 

Brueckner-Goldstone expansion order by order. 

the expansion will contain diagrams involving the single- 

p a r t i c l e  po ten t ia l  energy U (See A ) .  Obviously, their contri-  

bution w i l l  depend on the choice of U, which i n  turn depends 

In gene raa  

on what pure g matrix diagrams one i s  t rying t o  cancel out by 

these ItU diagrams". Therefore let us first concentrate on 

diagrams t h a t  do not involve U. 

The first order diagrams are shown i n  Fig. 2. Here, 

Fig. 2b i s  the "exchangen of 2a. In the previous section, we 

made a crude estimate of the direct  diagram 2a as ~ ~ $ + ~ & ' ~ ~  
k .k 

s', +8 -59 MeV = -51 HeV. The exchange diagram can be s imi la r ly  

evaluated. 

Italmosttt diagonal, inasmuch as the momentum transfer  m-n i s  

qui te  small, so that f o r  a given; and;, it should not be very 

d i f f e ren t  from the d i r e c t  term. But, fo r  a spin-isospin inde- 
pendent potential,  the s tates  2 and x must have the same spin- 

isospin values i n  the exchange diagram. Consequently, the ex- 

change diagram contribution is multiplied by an addi t ional  

f a c t o r  of -=+9 the minus sign ar isfng from the Goldstone rule 

mentioned ia A. As a r e s u l t ,  the  t o t a l  f i rs t  order contribu- 

t i on  should be about 3/L, the d i r e c t  term, L e .  about -39 MeV. 

However, one can see tha t  the exchange diagram I s  
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We wish t o  emphasize againo tha t  whereas the ease with which 

such estimates can be made is the  great advantage of the BBP 


