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where \r2 g,3m y5 and -%qp r ep resen t  the  c c ~ ~ p l l r i g  ?f t.he pion to 

nucleon ana t n e  e x t e r n a l  f i e l d  ( l e p t o n  p a i r )  r e spec t ive ly .  Thus 

if we make t h e  assunpt.ion t h a t  t h e  c r i g i n a l  l/q term i s  a hypo- 

t h e t i c a l  l i m i t  m T +  0 of t h i s  pion cont r ib i i t ion ,  we o b t a i n  by 

comparing E q s . ( g )  ar,d (11) 
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8 T h i s  i s  t h e  Goldberger-Trieman r e l a t i o n  whicn r e l a t e s  
2 /4T = 14.6), GA (=  l . l ~ ~ l O - ~ / n  ) and gT, t h e  T - Y V  gTNN(g7r NN P 

decay cons tan t .  Origizlally it was obtained us ing  sirnple dynami- 

c a l  assumptions and d i s p e r s i o n  r e l a t i o n s .  

Because i n  a c t u a l i t y  mT # 0, t h e  r e a l  ax id1  v e c t o r  c u r r e n t  

cannot s a t i s f y  < n l a  a Ip> = 0 (un le s s  Gl(qE) has t h e  form 

[ q  / ( q  +mT ) ]  G;(q ), G i ( 0 )  # 0, i n  which case,  however, G1(0)  

= 0 o r  GA = 0, i n  c o n t r a d i c t i o n  w i t h  f3 decay. Thus acLaCL Z 0 

only t o  t h e  e x t e n t  t h a t  mT2 can be ' ignored 9 o q a r e d  t o  Other 

parameters such as q2 o r  m '. I n  t h i s  sense it i s  known as t h e  

p a r t i a l l y  conserved a x i a l  vector current ( P C A C )  hypothesis .  To 

show t h i s  s i t u a 5 i o n  more c l e a r l y ,  we use here  a formulat ion due 

t o  Gell-Nann ar,d L&y.' Take the  i s o t o p i c  z x i a l  vec&br c u r r e n t  

a 

numbers as t h e  p ion  f i e l d  @ . T h i s  i s  ti-ue a t  l e a s t  i f  t h e r e  

a r e  no hidden quantun nuxbers %fiat can d i s t i n g u i s h  then. Then 

we can use  a,awi as t h e  d e f i n i t i o n  of pion f i e l d  a f t e r  proper  

normal iza t ion  
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i i 
= iTy y T q. I t s  divergence a.papi has t h e  sane quantum 

CL c l 5  
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i (x) = d ( X )  a Pap (13) 




