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Recently, new light has been shed on the theory of its trajectory of about ~ ~2 (~ being the pion 
of elementary particles by the hypothesis that the mass). 
concept of singula~Itles in the complex angular too- On the other hand, high energy elastic scatter- 

;:~~c ~t1:(R~gg~ey~g~e s~S°r~~-es ~t trajectorying is correlated1,2) byt°meansthe slopeof of the Pomeranchuk- 

assumption Is made t ha t  imrtlcles (including reso- 
nances) which differ only by their mass and spin 
values lle on the same trajectory in the Chew., 
Frautschl diagram 3). Up to now, there is only one 

~. p m ' U c l e s  ~ g  t h e s e  s u p p o s i t i o n s ,  ~ e  
ancleon ~ t t8 t h i r d  resoitance N +++ w i th  mass 
1680 MeV and spin-pRrtty ~+. This ~eads to a slope 

* The research reported in t2tts documen: has been spon- 
sored i_u part by the United States Government, contract 
~ .  61(052) --433. 

A(s, t) ...C(t) s l~t , (1) 

where A(s,t) is the (tmttglnary) elastic amplitude, 
=(t) = 1+at is the Pomeranchuk-tra~ectory, approx- 
imated by a straight line o~ slope a for small It I . 

It should be mentioned Chat a high energy behav- 
iour of this type is also a consequence of a modpl 
in the strip approxima~on *o0 the Mandelstam rep- 
resentation proposed by Amati et al. 4). Further- 
more, th.~.s model provides successive approxima- 
tions to the form factor of the diffraction scatter- 
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Fi~. I. 16 GeV ~-p dfffereutlal elastic cress-section. The brokon llnc is a fit eorre~pondln~ 
to equation (3), the solid lino corresponds to Amati eL al., (,qtwatton (2). 
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Fig. 2 . 2 4  GeV pp differential e las t ic  cross -sect ion .  The broken line is a fit corresponding to 
equation (3), the solid l ine corresponds to Amatt et al. ,  equation (2). 
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Fig. 3. n-p and pp scattering at various energies;  the diagram gives the data in the form .given by 
51~0u~,tton (5). The broken line corresponds to the slope of the Pomeranchuk-traJectory of 

~z, predicted by Chew and Frautschi.  
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ing ampl i tude.  In the f i r s t  s t ep ,  the f o r m  fac to r  i s  
given by 4) 

t) 1 j [  + (2) 
A(s .o)  = F ( x )  = log ( x  + , 

where  , x2_= I t l  

+ 4~ 2 • 

As a c o n s e q u e n c e  of the R e g g e - t y p e  behav iou r  
(1) the  d i f f e r e n t i a l  e l a s t i c - c r o s s - s e c t i o n  a t  high 
e n e r g i e s  should  d e c r e a s e  exponen t i a l l y  f r o m  the 
opt ica l  point  * (d i f f rac t ion  peak) .  

da -2[~to(s) 
dfl "~ e 

PHYSICS" L E T T E R S  " . . . . .  " . i ~ : . ~  1~$= 

Table I .. ": 
Experimental values for elastic and total cross  sections 

at v a r i o u s  energies. 

(3) 

In (3), to(s) should  be a s y m p t o t i c a l l y  indepen-ient 
of the particular process. 

The elastic scattering of 16 GeV ~'-mesons and 
24 GeV protons on protons (corresponding to an 
energy  of 5.6 GeV and 6.9 GeV in t he  CM s y s t e m ,  
r e s p e c t i v e l y )  ha s  been s tudied  wi th  bubb le  c h a m b e r  
and emuls ion  t e c h n i q u e s  5,6). 

Resu l t s  axe plotted .~a fig. I and 2 where the ex- 
ponentia~ po in t s  a r e  f i t ted  with an  exponen t i a l  n o r -  
m a l i n d  to  t h e  o p t i c a l  point  as:In.  ~3), such  tha t  the  
l n t ~  e l a s t i c  c r o s s - s e c t i o n  c o i n c i d e s  with the  
m e a s u r e d  va lue .  It ~ y  t u r n s  out  tha t  t o = 2.44 
fo r  = 'p  and 2.40 f o r  pp s c a t t e r i n g ,  t h u s  ve r i fy ing  
what has  been  sa id  a f t e r  eq. (3). M o r e o v e r ,  t he .  
p a r a m e t e r l e s s  c u r v e  F(x) 2 due to A m a t i  et al. 4) 
is shown in fig. I and 2, normalized again to the  
optical  point "*. 

Assuming the behavlour (3) to be valid, one now 
has a means to establish the slope of the Pomeran- 
chuk-trajectory. Expanding C(t) in (1) into a power 
ser ies  

C(t) = I + 8 t ,  O(t 2) (4) 

leads ,  combined  with (3), to 

1 1 ~2ot 
- - -  ~ +  : [ l o g s .  (5) 

to(S ) - 32~ ael  

In fig. 3 the  d a t a  of the quoted  e x p e r i m e n t s  a r e  
combined with the  r e s u l t s  of o th e r  a u t h o r s  (see  
table).  The b r o k e n  line c o r r e s p o n d s  to the  s!,,pe of 
1 2 u , p r e d i c t e ~  by  Chew and F r a u t s c h i  3). In add i -  

tion one ob ta ins  an e s t i m a t e  for  5 to be -1.13.  It 
should expiiciLy be pointed out that the points of 
this diagTam correspond to different physical pro- 
cesses. 

• It should at least be an exponen£ial tall, since C(I) is 
supposed to be a smoothly varying function. 

• * This leads to a too high v~ue of da/dl for laxge Jr], 
the di£ferenc,~= being due to the higher order correc-  
tions tn F(x).  

1.71 GeV xf'p 
5.03 GoV ~'p 

15.9 GeV vr'p 
2.75 GeV pp 
2.85 GeV pp 
2.9 GeV .W~ 

18.1 GeV pp 

23.5 GeV pp 

~el  (rob) 

11.1 :k2.3 
5.6 + 0.5 
4.2 ± 0.5 

14.87 ± 0.27 9) 

9 + 1.4 11) 
+1 .2  6) 

8.3 . 0.7 

~tot ~mb) 

31.4 ± 1.6 
29.1 ± 2.9 o) 
26.8 :k 1.1 5) 

43.3 ± 0.6 10) 

39.7 ± 1.5 12) 

S9.7 ± 1.5 12) 

conclus ion one  might  say that the hypothes i s  
of R e g g e - p o l e s ,  though not on a v e r y  good foot ing 
f r o m  the  t h e o r e t i c a l  po in t  of v iew s e e m  s to  bc v e r y  
appea l ing  when c o m p a r e d  with the  e x p e r i m e n t .  

We thank P r o f .  W. T h i r r i n g  fo r  t he  k ind  i n t e r e s t  
h,e took in th i s  work .  One of. us  (H.P. )  i s  indebted  
to  Dr .  P r e d a z z i  for  an i l luminat ing  disc ,~sston.  
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