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Several  authors  (1-3) observed t h a t  
in high energy nuclear  interact ions  
(E > 1000 GeV) mesons are produced  
wi th  a cons tan t  t ransverse  momen tun l  
PT ~--- 0.4 GeV, and t h a t  1 ~ - -  P d  sin 9, 
w h e r e / )  is the  m o m e n t u m  of the  meson 
emi t t ed  at  direct ion ~0 wi th  respect  to 
the  pr imary .  The  m o m e n t u m  spect rum 
of produced  mesons is d P / p h  

The purpose of this note  is to point  
out  t i le resemblance of this observat ion 
to the  (Jerenkov Radia t ion .  

Le t  us assume t h a t  t he  p r imary  
part icle,  when t ravers ing nuclear  mat te r ,  
induces mesonic waves  along" its path ,  
wi th  an ampl i tude  exp [ i 'n  k r]. ~rhere  
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lc is t he  w a v e  n u m b e r  of t he  meson 
and n its refract ion index  describing its 
nuclear  in teract ion.  The  condi t ion  for 
cons t ruc t ive  in terference of the  mesonic  
waves  is ~ = cos q~. Now, according to 
t he  opt ical  model  '~t is a complex  number  
connected  to the  forward  seatterin~o" 
ampl i tude  /(0) by the  re la t ion 

4zv](O) 
~d" = 1 + 

(v is t he  densi ty  of scat ter ing centers).  In  
order  to obtMn a radia t ion  law wi th  con- 
s tan t  t ransverse  m o m e n t u m  p = Pr/sin ~0, 
](0) must  be a real  nega t ive  n m n b e r  
independen t  of k. This means  t h a t  the  
complex  processes of p roduc t ion  and 
absorpt ion  of the  h ighly  in te rac t ing  
mesonic waves,  t h a t  p ropaga te  along the  
p r imary  path ,  may  be described by  a 
cons tan t  real  scat ter ing ampl i tude  ](0). 

In this case, we shall wr i te  

- -  4,~I(o) 14, 
a l l d  

~t ~ = 1  . . . . .  cos 2~0 o r p =  _ _  , 
k °- sm 9 

(p = ~/c) ; 
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which is the condition for radiating 
mes(m,a with a constant transverse mo- 
mentum pf.  

Similar results are obtained by at trib- 
uting to mesons of the mesonic cloud an 
effective mass 3 [ ~ =  p~/e. 

If we carry even further the analogy 
with ~erenkov radiation, the energy of 
the emitted radiation is sin ~ 9dE.  Vsing 

the relation q)=pr/p for mesons emitted 
at small angles, one finds ~ momentum 
specirnm dp/p 2 in good agreement with 
the observations of EDWARDS et at. (2) 
and HAsEc,~wA et al. (1). 

This model predicts that  at very 
high energy meson multiplicity is inde- 
pendent of primary energy, and increases 
slowly with nucleus size, as A}. 


