
P R O C . 19th I N T . C O N F . H I G H E N E R G Y P H Y S I C S 

T O K Y O , 1978 

A l Elastic Scattering 

E. N a g y 

CRIP, Budapest 

Six contr ibut ions have been submitted to 
the Conference on had ron-hadron elastic scat
tering of high m o m e n t u m transfer (Table I.) 
Some details on the experimental technique are 
summarised in Table II . As can be seen, the 
resolution allowed in most of the experiments 
a careful search for eventual structures in the 
differential cross sections and due to the pre
cision in normal isa t ion, especailly in the 
C H H A V experiment, an accurate determinat ion 
of the energy dependence became possible. 
The obtained differential cross sections are 
displayed in Figs. 1-6. We remark the follow
ing features of the data . 

The n p cross section measured by the U M 
group is of the same size as the pp cross 
section in the forward cone except at V s = 
19 GeV and a round the diffraction min imum 
where presumably p and A2 exchange con
tr ibut ions cannot yet be neglected. 

The posit ion of the diffraction min imum and 
tha t of the second max imum determined 
accurately by the C H H A V collaborat ion are 

monotonous ly decreasing functions of the cm 
energy (Table III) . I t is in qualitative agree
men t with the idea of geometrical scaling 
(GS), according to which the size of the interac
t ion region grows with energy with the rate as 

T a b l e I . 

T a b l e I I . 

C o l l a b o r a t i o n 

C H H A V 
C M N 
R R I 

U M 

C P T 

D e t e c t o r 

Spl i t F ie ld M a g n e t ( S F M ) 
D o u b l e a r m s p e c t r o m e t e r 
Je t t a rge t 

D o u b l e a r m (no n energy meas ) 

S F M 

B a c k g r o u n d 
(%) 

4 - 1 0 
4 - 1 2 

20 
3 -30 

r - reso lu t ion 
(%) 

- 1 . 5 
- 2 - 1 0 

? r e c = .001 G e V 
< 1 

n o t q u o t e d 7 a t —1=2 G e V 2 

N o r m a l i s a t i o n 
e r r o r (%) 

5 
- 2 0 
- 2 0 

+ 5 
- 1 5 
5 -10 
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expected from the rise of to ta l cross sections. 
As the da ta of the R R I and C H H A V col

laborat ions show the p p differential cross sec
t ion in the region of the min imum and second 
max imum first decreases with the energy and 

4? 

after a local min imum situated a round the 
lower end of the ISR region it rises (Fig. 7). 
In b o t h cases the rise is in agreement with the 
G S predict ion for V s > 4 5 GeV. 

Beyond the second max imum bo th C H H A V 
and C M N observe a remarkably smooth 
behaviour of the differential cross section com-
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patible with an exponent ia l d rop of *J—t. 
N o evidence has been found for further dif
fraction min ima u p to — 1 = 14 (GeV/c) 2 . This 
fact and the observed rat io of the forward slope 
a n d tha t beyond the second m a x i m u m > 5 

indicates t h a t simple Glauber type models 
canno t give an accurate descript ion of the p p 
data . A possible modification of these models 
could be the in t roduct ion of inelastic inter
mediate states in the double- , triple-, etc. 
scattering terms. Wi th the same modification 
the C P T col laborat ion achieved an excellent 

5 0 0 0 

Fig. 7. 
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V " I ( G e V ) 

2 3 . 4 
3 0 . 5 
4 4 . 6 
5 2 . 8 
6 2 . 1 

T a b l e I I I . 

/ m m ( G e V 2 ) 
1 .437 ± 0 . 0 0 3 
1 . 4 1 8 ± 0 . 0 0 3 
1.361 ± 0 . 0 0 5 
1 . 3 3 7 ± 0 . 0 0 6 
1 . 3 0 6 ± 0 . 0 1 2 

/ M A X ( G e V 2 ) 

1 .97 ± 0 . 0 3 
1 . 9 3 ± 0 . 0 3 
1 . 9 2 ± 0 . 1 0 
1 . 8 1 ± 0 . 0 7 
1 . 8 1 ± 0 . 0 6 

description of their measured pd and dd dif
ferential cross sections. 

The differential cross section at fixed t be
yond the second m a x i m u m still d rops a t F N A L 
energies whereas the energy dependence in the 
I S R region levels off (Fig. 8). The logari thmic 
energy derivative of the differential cross sec
t ion has been determined by the C H H A V 
col laborat ion at I S R energies and is shown in 
Fig. 9. If the ampl i tude is crossing sym
metric and the real pa r t does no t domina te this 
quant i ty is related to the real- to- imaginary 
ra t io of the ampl i tude via derivative anali-

ticity relat ions. I t changes sign in the vicinity 
of the diffraction m i n i m u m and is compat ib le 
with zero beyond the second m a x i m u m . 

A t fixed cm angle b o t h C M N and C C N 
finds agreement in p p a n d pp scattering with 
an .y~ 1 0 behaviour and thus with the predic
t ion of the const i tuent in terchange models . 

The C H H A V col labora t ion successfully 
parametr ises their p p da ta at the three highest 
lying I S R energies with two componen t s bo th 
exhibit ing G S . In the full I S R range, however, 
one of the terms should be replaced by an 
energy independent exchange cont r ibut ion to 
achieve an excellent descript ion. 

M o s t of these features indicate tha t elastic 
scattering becomes p redominan t ly diffractive 
at I S R energies even at high / values and as 
energy increases the size of the t range increases 
s imultaneously where G S gives a good des
cript ion. 


