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I V .  CORRECTIONS TO THE CALLAN-GROSS RELATION 

In ou r  d i scuss ion  o f  t h e  d i f f e r e n t i a l  c ross  sec t ions  w e  have 

ignored poss ib le  cont r ibu t ions  from t h e  long i tud ina l  s t r u c t u r e  function 

F =F -2$F1. 

small already i n  t h e  SLAC-MIT region. 

and f o r  t h e  neu t r ino  reac t ions ,  asymptotically f r e e  f i e l d  theo r i e s  and 

the  quark-parton model both agree t h a t  t h i s  r a t i o  must go t o  zero as 

q + 00 : 

e f f e c t s  a r i s i n g  from FL may indeed b e  small, i t  is  never the less  i n t e r e s t i n g  

t o  t r y  t o  d e t e c t  i t s  cont r ibu t ions  experimentally. 

o f  t he  photon propagator t h i s  may be  easier t o  do a t  l a r g e  q2 i n  

For e lec t roproduct ion  t h e  r a t i o  F /F is known t o  be L 2  L 2  
Moreover, both f o r  electroproduction 

2 t h i s  is t h e  Callan-Gross relation.’ However, although the  

Owing t o  t h e  absence 

t h e  

neut r ino  r eac t ion  than i n  electroproduction. I n  t h i s  s e c t i o n  w e  s h a l l  

consider t h e  l a r g e  q FL/F2 i n  t h e  context 

of asymptotic freedom. 

2 prope r t i e s  of t h e - r a t i o  

This w i l l  a l s o  provide an opportunity t o  b r i e f l y  

1 7  review some of t h e  ideas  of asymptotic freedom. 

L e t  us first recall how parton model r e l a t i o n s  among s t r u c t u r e  

functions are p a r t i a l l y  recovered i n  an asymptotically free theory. W e  

adhere c lose ly  t o  t h e  nota t ions  

restrict  ourselves a t  f i r s t  t o  SU(3) non-singlet s t r u c t u r e  functions.  

of Ref. (5); and f o r  s impl i c i ty  w e  

The ana lys i s  presented i n  Ref. (S), which is based on the  work18 of 

Wilson, Callan and Symanzik, l eads  t o  relat’ions of t h e  form: 




