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S E C T I O N S  ? 

In p rev ious  works  [1, 2] we have c a r r i e d  out a 
compar i son  of y - N  fo rward  d i spe r s ion  re la t ions  
with e x p e r i m e n t s  in the 10 GeV region.  The com-  
pa r i son  cons i s t s  of t e s t s  which a re  independent 
of the high ene rgy  behaviour  of the total  c r o s s  
sec t ions  above m a c h i n e - e n e r g i e s .  Four  of these  
t e s t s  a re  apparent ly  in cont radic t ion  with the ex-  
p e r ime n t a l  informat ion.  As we have s t r e s s e d  
before  [1, 2], one cannot conclude that fo rward  
d i spe r s ion  r e l a t ions  a re  in d i s ag reemen t  with the 
e x p e r i m e n t s  because  of the fol lowing poss ib i l i t i e s :  
a) In the above-men t ioned  work we have not taken 

into account  the sy s t ema t i c  e r r o r s  in the r e a l  
par t s ,  which a re  given in ref .  3. 

b) In the total  c r o s s  sec t ions  the e n e r g y - s p a c i n g  
between the m e a s u r e d  va lues  is r a t h e r  l a rge  
(>/1 GeV). F u r t h e r m o r e ,  the re  obviously a r e  
some d i s c r e p a n c i e s  between the r e s u l t s  of 
va r ious  groups.  For  a r e c e n t  s u m m a r y  of c r o s s  
sec t ions  between 6-20 GeV, see  Galbral th  et 
al. [4]. 
Hence, the p re sen t  expe r imen t a l  s i tuat ion 

does not exclude the poss ib i l i ty  that some s t r u c -  
ture  might  be hidden between two m e a s u r e m e n t s .  
Genera l ly  a s t r u c t u r e  in the total  c r o s s  sec t ions  
is  coupled to a s t r u c t u r e  in the r e a l  par t  through 
fo rward  d i spe r s ion  re la t ions .  Exper imen ta l ly ,  
one finds [3] that t he re  is a dip in the r e a l  par t  
at 12 GeV. This could sugges t  a bump in the total  
c r o s s  sec t ion  s o m e w h e r e  below 12 GeV. 

In the p r e sen t  work we have exp lored  the las t  
poss ib i l i ty .  We have modif ied  the c r o s s  sec t ions  
by means  of the fol lowing e x p r e s s i o n  

(F2/4W 2 + 1) H ~ F  2 F 2 
H for  

( E -  Eo) 2 + ~r 2 4W 2 

Ao~E) = - W ~ E -  E o ~< W 

0 o therwise .  
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This bump has the height H, and is  in fact  of the 
B r e i t - W i g n e r  type. In o rde r  to get  r i d  of loga-  
r i t hm ic  endpoint s ingu la r i t i e s ,  the bump is con- 
t inuously joined to the unmodif ied c r o s s  sec t ion  
at E = E o * W. As one can modify both ( r  and ~+, 
there  a r e  actual ly  eight p a r a m e t e r s  in the modi-  
f icat ion of the c ro s s  sec t ions .  

We then t ry  to find such a modif ica t ion  of the 
total  c r o s s  sec t ions  that the t e s t s  g iven in [2] a r e  
al l  t r i v i a l ly  sa t is f ied .  Because  of the l a rge  num- 
ber  of p a r a m e t e r s  it is unfortunately not poss ib le  
to de t e rmine  al l  the points in the p a r a m e t e r  space 
for  which our t e s t s  a re  sa t is f ied .  This ques t ion 
is ,  however ,  not of much i n t e r e s t  fo r  the moment  
We have found two ve ry  d i f ferent  modif ica t ions  
which sa t i s fy  our tes ts .  

The f i r s t  of these  is  a v e r y  b road  bump with 
the p a r a m e t e r  values :  

+ E o = 11 GeV E O = 

! F  1 2 + =~F = 2.1 GeV, half-width = 1.5 GeV, 

W =W = 3 GeV 
+ 

H+= 1 mb, H =3  rob. 

The second is  to our opinion much more  in- 
t e res t ing ,  because  it  is r a t h e r  na r row and l ies  
between 10 and 12 GeV. The p a r a m e t e r  va lues  
a r e H  =0 ,  E o = 1 1  GeV, ½F =0 .7  C-eV, W = 
1 GeV + H_ : 3.5 mb, half-width = 0.5 GeV. - 

It should be r e m a r k e d  that, with the other  pa- 
r a m e t e r  va lues  kept fixed, this modif ica t ion  has 
the s m a l l e s t  poss ible  height. 
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