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present  model b u t  a l s o  i n  f a c t  f o r  any i n t e r a c t i n g  f i e l d  theory. This 

is  because t h e  s i n g l e t '  opera tors  i n  t h e  Wilson expansion must have 

smaller dimensions than t h e  corresponding non-singlet opera tors ,  owing 

t o  p o s i t i v i t y .  However, f o r  asymptotically f r e e  theor ies  t he  approach 

t o  uni ty  is very slow,. r e f l e c t i n g  t h e  f a c t  t h a t  departures from s c a l i n g  

are only logarithmic. Thus, we f i n d  t h a t  t h e  r a t i o  fV/flLI 

which was  equal t o  t h r e e  i n  the  s c a l i n g  region, has dropped only by 

about 10 percent a t  E = 200 GeV. Because of t he  t r a n s i t i o n  region 

a r t i f a c t s ,  however, w e  c a n ' t  b e  too p rec i se  about t h i s  number. What 

is less s e n s i t i v e ,  a t  l a r g e  energ ies ,  are the  d i f f e r e n t i a l  c ross  sec t ions  

Sfy/08 and &/B& a t  l a r g e  values of y. For E = 200 m and - 
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i n  p a r t i c u l a r ,  w e  

t hese  are displayed i n  Figs. 1 and 2. For abv/gJ 

which 2 show f o r  comparison t h e  input curve (1-y) 

ob ta ins  a t  low energies.  The changed behavior r e f l e c t s  t h e  f a c t  t h a t  

H and K, though they are slowly varying i n  y away from t h e  s m a l l  y 

region, are no longer equal i n  magnitude away from small y. 

(ii) The x-d is t r ibu t ion:  
2 As was discussed earlier, with increas ing  va lues  of q w e  

expect t he  s t r u c t u r e  functions t o  f a l l  o f f  increas ingly  rap id ly  as 

z 4 / , and to  grow increas ingly  rap id ly  as 2 -9 Q . For 

l a r g e  energies E , which allow f o r  cont r ibu t ions  from l a r g e  va lues  

of q , something of t h i s  comes through i n  t h e  $- d i s t r i b u t i o n s  2 

v r v / B g  ' and as'/*. This is  e spec ia l ly  the  case so f a r  as 

the  7! 9 behavior is  concerned. Unfortunately, s i n c e  f o r  given x, 
2 q cannot exceed 

are somewhat washed ou t  i n  t h e  c ross  sec t ions  9 6 / 0 ~  . Nevertheless, 

f o r  l a r g e  energ ies  the  e f f e c t s  are v i s i b l e .  

Figs. 3 and 4, f o r  E = 50 and 250 m. . 

J . r v , & ~  , t he  small p .  e f f e c t s  i n  t h e  s t r u c t u r e  functions 

The r e s u l t s  are shown i n  

I, 




