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The investigation of eJ.astic " - P PP and p d -scattering has been 

made by detecting the recoil protons or deuterons using the methods described 

in/ 1/. The region of momentum transfers over which the. differential cross section 

was measured is restricted to 0.003 <I t I< 0.2 Geif-J c 2 • 

The differential elastic p d -scattering cross section in c.m. system ·at the 

proton energies:ru.."'l-.2.4, 6, 8 and 10 GeVis shown in Fig.1. The statistical e.t'

rors are about 3'1{.. The accuracy of the absolute monitoring is 7o/o. 

The differenti3l cross section in the momentum transfer region where the 

Coulomb effects are absent is approximated by the curve of the form ~=ea+bt+ot2 

·dt 
The values of the parameters a, b and c are shown in Fig.1. The rragnitude 

of the total elastic cross section is given in Table 1. In the J.ast colwtn is given 

l~e value of the interaction radius calculated in the frameworl< o( the optical 

model according to the slope parameter 

I t I • 0.06 GeV/ c. 

of the differential cross section at 

Table 1 

:Ekin 
GeV 

~t R 
fermi 

--
2 9.5 : 0.7 2,08 + 0,04 

4 9.9 :! 0.8 2.11 .! 0,04 

6 9.5 : 0.7 2,20 + 0.04 

8 9.5 : 0,7 2.26 + 0.04 

10 9.3 + 0.7 2,20 + 0.04 

In the region of small momentum transfers the differential cross section cor

responds to the presence of the constructive interference of the Coulomb and 

nuclear scatterings. An analysis of the experimental data was performed by the 

Bethe formula/ '.2/ • The energy dependence of the real part of the p d -scattering 

amplitude is shown in Fig. 2. 

In Fig. 3 are presented the results of measurements of the real part of the 

p p -scattering amplitude, The analysis of the experirrental data was also done by the 

Dethe formula wiU1 account of the radiative corrections obtained by L.D.Solo

vieJ 3 / 
do 

df1 
=l&l

2
+l&l

2
+2gc(g R+2", - 1 - .fn _2_) 

0 n n "b 137 fie 0 
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( 1) 



The difference 

but not 1•06 

ka 0 

from the Bethe formula/ 2 / is that under the sign fn there is 2/0 

obtained by Bethe, Here k , a , 0 are the momenta, nucleon 

radius and the scattering angle in the c.m.s., respectively, The point at 4 GeV 
-; 

is a new one, for the remaining energies the old results have been nnde more 

accurate, 

'The comparison of the data on the magnitude of the real part of the arrpli

tude tor p-p and p d.-:- scattering allows to estinnte the real part of the p n -scatter

: ing amplitude, With this aim in view, one may, following Glaubej 
8

/ , use the diffrao-
' -
tion approximation in the scattering theory. Making use of the simplest model of the 

deuteron the anplitude of the scattering on the deuteron at an angle 0° can be 

expressed in terms of the amplitude of scattering on the nucleons 

F d = fp + fn + ...L • ( r·2 ) • fp • fn 
. k d (2) 

Distinguishing between the real and imaginary parts of this equality and using 

the optical theorem we have 

a
0
= _1_[ (ad. opd- aP. o~P)( 
,0 

Pn 

u =a + 0' 
P d pp PD 

+ ( r· 2) d o 
411. PP 

• u 
pn 

( r· 2) d ) ] ( ~ ) d 
+ -- 0 + 

411 PP 411 

(apan -1) -

a • p 
0 

PP (3) 

( 4) 

Here u' • are the total p-p , p-d and p-n interaction cross sections, a = Re A (0) 

The o~~ parameter characterising the deuteron ( 72' ) d ( inverse roo: m~rA (O) 

square) 

11:!: d 

was found from the experimental data on the total cross sections of 

interaction, Galbraith et al/ 
9

/ have got a numerical estimate 

(-;:a) = ( 0,042 + 0,003) mb- 1• 
d -

All the quantities entering the formula ( 3) have been measured experimental-
/ 10,11/ ). ly ( a measurement of 0 

np ·in the neutron beam was made in 

T'nis permits to state that the diffraction approximatior. used here (the formulae 2,3,4) 
. . .• A ~ 

holds true with an accuracy not worse than 7%. The value of a 
0 

= ~-(O) -
Im Pn 

for p-n scattering together with the values of ap are given in Table 2, 

E (GeV) 

aP 

an 

2 

- 0,12 .t 0.07 

+ 0.19 .t 0.40 

Table 2 

4 

-0.38+ 0,1 

6 8 10 

- 0.30 + 0,07 - 0.33 + 0,08 - 0,26 + 0,05 - - -
- 0,06 .t 0.19 - 0.45 ± 0.20 -0,40 = 0,17 
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The analysis of the experimental data on 11- p -scattering at 3,5 GeV was 

done by the same formula as p p -scattering, The magnitude of the real part is 

shown in Fig, 4 in comparison with data/
12

/ at other energies and with the Cill'

V'i!S obtained from dispersion relations/ 13•
14

/ •. At an energy of 3,5 GeV, just as 

in the range of 8-12 GeV, the experimental value of the real part of the rr-p -scat

tering amplitude has a tendency to lie below the value obtained from dispersion 

relations. 

'The ·authors are grateful to V.I.Veksler for constant interest in the work, We 

would like to thank Prof, A.E. Taylor and Prof. R,Hanna for making calibration 

exposures possible ~t the 50- MeV proton linear accelerator of the ·Rutherford 

Laboratory, 
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Fig.2 

The real part of P d -scattering amplitude as a function of energy. 
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The real part of the P P and P n- scattering amplitude as a function of energy. 

The curve is .calculated by Soding from the dispersion relations for p - p 
scattering/ 15/ • 
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'The real part of the ,( P- scattering amplitude in the epergf. range 3- 12 GeV. 
The curves are calculated by the dispersion relations/ 13, 4 • 
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