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(9; Actually,  t h e r e  w i l l  i n  genera l  be  several d i f f e r e n t  opera tors  of 

sp in  n+2 i n  t h e  Wilson expansion, each making a cont r ibu t ion  t o  t h e  r i g h t  

hand s i d e  of Eq. (2), each wi th  i ts  own c h a r a c t e r i s t i c  c o e f f i c i e n t  bn( i )  

and anti). 
t h a t  u l t ima te ly  dominates a t  l a r g e  q , and i t  is  t h i s  cont r ibu t ion  t h a t  

For every n ,  i t  is t h e  cont r ibu t ion  wi th  t h e  smallest exponent 

2 

is understood t o  be represented by t h e  r i g h t  hand s i d e  of Eq. (2). 

Equation (2) descr ibes  the  leading term i n  an expansion i n  

2 inve r se  powers of l o g  q and 

cons t ruc t  t h e  f u l l  s t r u c t u r e  

t h a t  the co r rec t ion  terms i n  
.) 

2 q . It would be  tempting t o  t r y  t o  re- 

func t ion  Fi(u,q2), f o r  l a r g e  q2, by supposing 

each moment are uniformly s m a l l ,  f o r  a l l  n ,  

when qL exceeds some n-independent value. We s h a l l  i n  f a c t  succumb t o  

t h i s  temptation later on, bu t  i t  is clear t h a t  any such procedure is 

highly  specula t ive .  A t  t he  present  s t a g e  of t h e o r e t i c a l  understanding 

t h e . o n l y  firm p red ic t ions  t h a t  follow from t h e  ideas  of asymptotic freedom 

are those  embodied i n  Eq. (2). Thus a sharp test of asymptotic freedom 

requ i r e s  the  d i f f i c u l t  experimentation involved i n  ex t r ac t ing  from t h e  

d a t a  the' i nd iv idua l  moments, as functions of q . 2 A more modest experimental 

o b j e c t i v e  is the  s tudy  of t o t a l  neut r ino  and an t ineu t r ino  c ross  sections- 

as-a func t ion  of energy. As is w e l l  known, s t r i c t  s c a l i n g  implies a l i n e a r  

growth wi th  energy, a t  l a r g e  energ ies ,  and indeed t h i s  kind of behavior 

is what is i nd ica t ed  by e x i s t i n g  data. The ques t ion  arises as t o  t h e  growth 

p r o p e r t i e s  t h a t  are t o  be expected f o r  theor ies  of t h e  s o r t  under present  

discussion. This  is our f i r s t  top ic .  We w i l l  see t h a t  both upper and lower 

bounds can b e  set on the  growth rate, on the  b a s i s  of the moment p rope r t i e s  

discussed above. It tu rns  ou t  t h a t  t he  bounds r a the r  c lose ly  bracke t  a 

l i n e a r  growth behavior. 




