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Recen t  data  on the l a r g e - a n g l e  e l a s t i c  p -p  sca t -  
t e r i ng  by Cocconi  et al. 1) ind ica te  a s m a l l  but de-  
t ec tab le  s c a t t e r i n g  c r o s s  sec t ion  outs ide  the d i f f rac -  
t ion peak. Th i s  may be i n t e r p r e t e d  as  s c a t t e r i n g  
f r o m  a ha rd  core  or pe rhaps  in other  ways.  However  
we wish  to point  out that the o b s e r v e d  data  may a l so  
be in a g r e e m e n t  with the p r ed i c t i ons  of a s t a t i s t i c a l  
model  2, 3). I t  is p o s s i b l e  to make  an expl ic i t  p r e -  
d ic t ion  of the p robab i l i t y  that  a s t a t i s t i c a l  s ta te ,  
once fo rmed ,  wil l  decay into i t s  i n i t i a l  s ta te  {in this  
case ,  two pro tons) .  The p robab i l i ty  of such a decay 
is  found e m p i r i c a l l y ,  on the b a s i s  of n u m e r i c a l  
phase  space  ca l cu l a t i ons ,  to fit an exponen t i a l ly  de-  
caying  funct ion of the c e n t r e - o f - m a s s  energy .  It 
r e m a i n s  to pos tu la te  the p robab i l i t y  of f o r m a t i o n  of 
a compound s ta te ,  or "compound nuc leon"  ( c o r r e -  
sponding to the p robab i l i t y  of a " t i m e - l i k e "  i n t e r -  
med ia t e  s ta te  as  opposed to a " s p a c e - l i k e "  i n t e r m e -  
dia te  s ta te  or p e r i p h e r a l  p roces s ) .  Th i s  f o r m a t i o n  
p robab i l i t y  was e s t i m a t e d  in ref .  2) f rom c o m p a r i s o n  
of o b s e r v e d  a v e r a g e  m u l t i p l i c i t i e s  and o b s e r v e d  
an t i nuc l eon  p roduc t ion  with the s t a t i s t i c a l  p r e d i c -  
t ion.  In ref .  3) the e x p e r i m e n t a l  data for l a r g e -  
angle  pion nuc l eon  s c a t t e r i n g  is  a l so  c o m p a r e d  with 
the s t a t i s t i c a l  mode l  *. F r o m  these  s o u r c e s ,  a fo r -  
ma t ion  p robab i l i t y  equal  to 1 / E c . m .  (in GeV) a p p e a r s  
to be a r e a s o n a b l e  choice.  T h e r e f o r e  the ove ra l l  
p r ed i c t i on  of the s t a t i s t i c a l  model  is  that the r a t i o  
of " c o m p o u n d - e l a s t i c "  s c a t t e r i n g  to the total  c r o s s  
s ec t ion  is  g iven by 

* The data included in ref. 3) are superceded by final ex- 
perimental results  4) corresponding to lower cross 
sections. 
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Fig. 1. The data of ref. 1), d~/d~ (cm2/sr) plotted versus 
Ec. m. ,  together with the prediction of the s tat is-  
tical model (solid curve) given by dv/d~ = 
(3 x 10-26/2,~)Ec.m.-1 exp[-3.27 (Ec.m. -1.88)] 
The figures in parentheses beside the data points 
are the corresponding c .m.  scattering angles. 
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< a z ) / e  s = Z - 1  - 1 . 8 8 ) ] ,  c .m .  e x p [ - 3 . 2 7  (Ec.  m. 
(1) 

w h e r e  ( e E '  and crs do not inc lude  d i f f r a c t i o n  
e l a s t i c  s c a t t e r i n g .  We wi l l  take  es  = 3 x 10-26 cm 2 
independen t  of ene rgy .  

In fig.  1 we plot  the quan t i ty  d(CrE)/d~2 where  

d((~E;/d~ = (3 x lO-26/2n)(((~E)/~s)  . 

We also plot the experimental data from ref. I) for 
comparison. It should be recalled that the statisti- 
cal model does not predict or even address the 
question of the angular distribution of products. As 
may be seen from the figure, the agreement with 
the statistical prediction is surprisingly good, par- 
ticularly if we consider the large angle points where 
0c.m. > 500. Probably a more sophisticated evalu- 
ation of the sticking probability and inclusion of an- 

g u l a r  m o m e n t u m  i n f o r m a t i o n  in the s t a t i s t i c a l  
m o d e l  a r e  n e c e s s a r y  in o r d e r  to m a k e  a m o r e  s i g -  
n i f i can t  c o m p a r i s o n .  P e r h a p s  the s t r o n g e s t  s t a t e -  
men t  that  can be m a d e  i s  that  the s t a t i s t i c a l  p r e -  
d i c t ion  i s  a s  s a t i s f a c t o r y  an exp l ana t i on  as  any 
o the r  a l t e r n a t i v e  at  th i s  t i m e .  

Note added i~z p r o o f :  G. Cocconi  has  i ndependen t -  
ly r e a c h e d  s i m i l a r  c o n c l u s i o n s  ( p r i v a t e  c o m m u n i -  
ca t ion) .  
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An e x p e r i m e n t  on e l a s t i c  s c a t t e r i n g ,  us ing  the 
s p a r k  c h a m b e r  t echnique ,  has  been  c a r r i e d  out at  
the CERN pro ton  s y n c h r o t r o n .  In th i s  p a p e r  r e s u l t s  
are given for n--p and p-p elastic scattering at in- 
cident momenta of 8.5, 12.4 and 18.4 GeV/c, and 
for n+-p at 8.5 and 12.4 GeV/c. For these three in- 
cident momenta, the measurements cover a range 
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of v a l u e s  fo r  the s q u a r e  of the f o u r - m o m e n t u m  
t r a n s f e r  It [ b e t w e e n  0 . 1 2 -  1.15, 0 . 1 2 - 2 . 3 6  and 
0 . 1 8 -  4.86 (GeV/c)  2. The l i m i t s  on Itl  w e r e  d e -  
t e r m i n e d  by the g e o m e t r y ,  which  c o v e r e d  a l l  an -  
g l e s  be tween  1.25 ° and 7.45 ° , and by the l i m i t e d  
r a n g e  of the  r e c o i l  p ro ton  in the h y d r o g e n  t a r g e t .  
Only m e a s u r e m e n t s  for  I ti v a l u e s  s m a l l e r  than 
1.6 (GeV/c)  2 a r e  r e p o r t e d  in th i s  p a p e r .  

B e s i d e s  the i n t r i n s i c  i m p o r t a n c e  of obt.aining 
da t a  on the f u n d a m e n t a l  7r-p and p - p  p r o c e s s e s ,  
the i n t e r e s t  in t h e s e  p h e n o m e n a  was  enhanced  by 
the t h e o r e t i c a l  p r e d i c t i o n s  of Regge  po le  t h e o r y  1). 
In the l i m i t  of high e n e r g i e s  and s m a l l  m o m e n t u m  
t r a n s f e r s ,  the P o m e r a n c h u k  t r a j e c t o r y  (vacuum 
t r a j e c t o r y )  was  e x p e c t e d  to d o m i n a t e .  The  e l a s t i c  
s c a t t e r i n g  of any two e l e m e n t a r y  p a r t i c l e s  was  
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