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We can  contempla te  f o u r  k inds  o f  s y - m e t r y  b r e a k i n g  w i t h i n  

o u r  c o n t e x t .  

1. Breaking  which d e s t r o y s  non-y5 S U (  3)1 x SU( 3 ) 2 ,  r educ ing  

i t  t o  s imple  S U ( ~ ) .  

2 .  The Gell-Mann-Okubo b reak ing  of s imple  SU(3) .  
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Spontaneous b r e a k i n g  of  y r  SU(3) groups and p o s s i b l y  

non-y -groups .  

Non-spontaneous b reak ing  which v i o l a t e s  y symmetry and 

g i v e s  zerons  f i n i t e  masses. 

3 3.  

5 

5 4. 

The l a s t  one i s  a ra ther  obscure  problem a t  t h e  moment, and w e  

w i l l  n o t  go i n t o  it i n  t h i s  pape r .  We s ta r t  w i t h  t h e  f i r s t  k i n d .  

1. L i f t i n g  of degeneracy .  The p a t t e r n  of breakdown of 

SU(3), x SU(3), i s  similar to that  due to s p i n - o r b i t  c o u p l i n g  

f o r  a n g u l a r  momentum. 

group 0(3)1 x 0 ( 3 ) 2  w i l l  s p l i t ,  as t h e  c o u p l i n g  between 0(3)1 

A m u l t i p l e t  (.l1, j 2 )  of product  r o t a t i o n  

and 0 (3 )2  i s  t u r n e d  on, i n t o  i r r e d u c i b l e  r e p r e s e n t a t i o n s  of a n  

O ( 3 )  c h a r a c t e r i z e d  by t h e  t o t a l  a n g u l a r  momentum (A + 1 ) 2 .  I n  & 2  
i i i i  i i 

t h e  p r e s e n t  c a s e ,  t h e  g e n e r a t o r s  F1 = G + GR, F2 = HL + HR L 

’ correspond to,! and 1 *. I n  c o n t r a s t  t o  0 (3) ,  however, two 
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s c a l a r s  ( C a s i m i r  o p e r a t o r s )  may be c o n s t r u c t e d  o u t  of them. These 

a re  
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