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D i f f e r e n t i a l  c ros s  s ec t ions  f o r  the  charge-exchange i n  the  i n t e r v a l  0 < -t < 1.5 (GeV/c) . 

r eac t ions  (I) - (IV) have been measured i n  t he  Ser- For r eac t ion ( I I ) ,  t h e  parametr iza t ion  of t h e  
A2 

pukhov energy range. These r eac t ions  t r a j e c t o r y  i s  nonlinear : 

c + p  -+ x O + n  , (1) 

C + p  v O + n  , (11) 

-a 
K - + p  -t K + n  , (111) 

- - 
p + p  n + n  , (IV) 

a r e  among the s imples t  processes of exchange sca t -  

t e r i n g ,  because the  asymptotic behaviours of t h e i r  

amplitudes a r e  dominated by t-channel cont r ibut ions  

from one o r  two poles  with t h e  quantum numbers of 

t h e  p and A2 mesons. F igures  showing some of the 

r e s u l t s  a r e  included i n  Amaldi's rapporteur ta lk .  

Measurements f o r  the  r eac t ions  I and I 1  were taken 

a t  i nc iden t  momenta p = 21, 25,  32.5, 40 and 48GeV/c 
0 0 

[I 1 . Photon p a i r s  from K (rl ) decay were detec ted  

by an o p t i c a l  spark spectrometer. The d i f f e r e n t i a l  

c r o s s  s ec t ion  f o r  ( I )  has a maximum a t  -t N 0.03 

( ~ e ~ / c ) '  ; then i n  t he  i n t e r v a l  0.1 < -t <O.G(GeVc) 
2 

i t  f a l l s  r ap id ly  with increas ing -t , and f o r  
2 

-t > 0.6 (GeV/c) i t  goes through a second maximum. 

I n  t he  momentum range 6 5 P 5 50 GeV/c t h e  d i f f e -  

r e n t i a l  c ros s  s ec t ion  a t  zero  angle i s  described by 

t h e  power funct ion  

From Eq. (1) i t  follows t h a t  t h e  value  of t he  p t r a -  

j ec to ry  a t  t = 0 i s  

This value is i n  disagreement with data  f o r  t h e  to- 

t a l  c r o s s  s ec t ion  d i f f e r ence  A~('JC') , and t h e  d is -  

crepancy corresponds t o  two o r  t h ree  standard devia- 

t i ons .  The forward peak shr inks  a s  energy 

increases .  The c r o s s  s ec t ion  f o r  r eac t ion (1 ) in  t h e  

region of the  second maximum decreases a s  p-2'8t0.1. 

The p t r a j e c t o r y  is parametrized by a l i n e a r  func- 

t i o n  

a,(t)  = (0.56 + 0.02) + (0.97 +_ 0.04)t (3)  

I n  the region t N O  , t h i s  A2 t r a j e c t o r y  goes 

considerably higher than values  deduced from d a t a  

a t  lower energies.  The forward s c a t t e r i n g  cone shrinks 

slowly a s  energy increases ,  f o r  0.2 < -t _< 1 , and - 
a t  - t  = 1.1 (~eV/c) '  t h e  d i f f e r e n t i a l  c ros s  s e c t i o n  

has  a f l a t  minimum. 

Cross s ec t ions  f o r  r eac t ions  (111) and(1V) have been 

measured a t  25, 35 and 39 GeV/c [2 ,31 . The energy 

dependence a t  t = 0 f o r  r e a c t i o n ( I I 1 ) i s  described by 

and i s  below the  o p t i c a l  l i m i t  defined by t h e  t o t a l  

c r o s s  s ec t ion  d i f f e r ence  Am = ~ ( K - P )  - ~(b-n) , with 

da t a  above 25 GeV/c. This  discrepancy i s  probably 

connected with t he  co r r ec t ion  f o r  nucleon screening 

i n  the  deuteron. To remove t h e  discrepancy i t  i s  

s u f f i c i e n t  t o  increase  t h e  Glauber co r r ec t ion  by 13%. 

The forward peak of K-p -+ p n  s c a t t e r i n g  sh r inks  

slowly with increas ing energy ; t he  s lope  parameter b 

i s  described by a logarithmic s-dependence : 

2 where b i s  measured i n  ( ~ e v / c ) '  and so = 10 GeV . - - 
The c r o s s  s ec t ion  f o r  pp -t nn cont inues  t o  f a l l  

a s  r ap id ly ,  with increas ing energy, a s  a t  p 2 SGeV/c : 

A narrow peak is c l e a r l y  seen i n  d C / d t  (0 < -t 
2 < 0.02 (GeV/c) ), which i s  analogous t o  t h a t  observed 

a t  lower energies.  The c ros s  s e c t i o n  decrease is  
2 

equal ly  rapid  a t  a l l  t-values ( u l / p  ). This  means 

t h a t  the  con t r ibu t ions  of p and A2 exchange a r e  

not y e t  important and t h e  asymptotic regime f o r  reac- 

tion(1V)occurs a t  considerably h igher  energies.  
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