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It was shown in papers/
1

•
2

/ that the sma!~ angle differential cross- section 

tor· the elastic p- p scattering (without the- Coulomb cross- section) at 6 and 

1.0 GeV is greater that the o optical point [ da· (, =(kat ) 2 

d!! opt 411 

Tile effect observed is interpreted in two ways: either the scattering amp

/ litude ··has a. real part ( ReA ~ - 0,4) and then a constructive interference takes 
lmA 

place, or the spin dependent term is significant. 

In order to investigate the energy dependence of this eff.,ct the elastic p- p 

scattering was studied in the 2- 10 GeV range, The method used and the analy

sis of the exper~ental data were the same as in / 21 , 

The angUlar resolution of the scattered proton in this experiment was 

10-
3

- 10-
4 

rad, in the laboratory system, Due to the great nurnber of events 

( 15000-20000 at each energy) the relative errors were 2,5- 5 percent. The er

rotfs of the differential cross sections are due mainly to the error of the morlitor

ing which is ,. 7% and to the error of the optical point value of about 5%, 

Tile analysis of the experimental data was carried out according to the 

Bethe formula/ 3 / : 

2 2 2 2 / 2~ 
g (1 +:{3 ) +a g -·2g (agR + --

1 R 0 137 f3e 
Here 2 F(O) go=· 

137ktle 
is the Coulomb scattering amplitude 

--or-

g a y'(.M:_) 
I dO opt 

g In 1,06 ) 
1 

kaO 

g = v( a,. ) . 
R dO opt 

exp[- 82m2 (, 
20 2 

R 
are the imaginary and the real part of the 

vely 

nuclear scattering 

2 

F(O)=exp[-~ (. 
2 0 2 

I 

amplitude respectb-

o • .._ O o o ReA , 
IS the formfactor of =e nucleon; 1s the c,m,s, scattermg angle, a ~ ~ . ,.. 

is a parameter that could explain the excess of the differential cross- section over 

the op::ical po.iflt without assuming a real part of the scattering amplitude; f:Je .is 

the proton velocity in the laboratory system and a •10- 13 em is the nucleon 

3 
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I 
which characterise the ~cattering ampli~de .. radius, 'Ihe pa:rameters a, {3, 0 R , 0

1 

are determined from experiment, The calculation showed that, 0 1 was equal tb 
8 R within the limits of errors, and for this reason- an assutnpHon 0

1 
= 0 8 was 

accepted in the final processing of th~ data, 
'. 

The _results o~tained in the experiment are shown in Fig,1. The statisticllil, 

errors and the errors due to all possible origins are ·given separately, In the 

whole investigated energy range there is a real part in the amplitude of t)'le 

elastic p-p scattering, The values of a•· ReA and x~ -test at 2 and 10 GeV are 
lmA 

given in table 1. It is seen that 

Table 1 -

E GeV a )(2 
the number of degrees 

of. freedom 

0 61 14 
2 -0,17 '!:... 0,08 5 9 

0 
. 

141 16 

10 -0,25 .± 0,07 10,9 11 

the case a • 0 ( if there is no real part in the scattering amplitude) does not 

agree with the experimental da~. The experiment could l'lPt be explained with a 

spin- dependent term ( f3 2 
• 0,0 .:!:. 0,1), 

However this experiment does not exclude the possibllity that 'the scattering 

amplitudes in singlet and triplet states have a more complicated dependence on 

the scattering angle and which could also explain the experimental data ( for ih ~ 

stance, if the scattering amplitude in the singlet state is concentrated in the small , 

angle region), 
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