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The value V~40mb has been obtained for the total effective cross section of (NN)

interaction at E = 9- Bev. Ill However, it is possible to get a more exact value ~ if an 

experimental one of the mean proton range in photoemulsion is used. 

First consider the mean proton range in the photoemulsion Ilford G-5 at E = 5.7Bevl 2! 
The theoretical value of this range calculated in accordance with the optical model is in 

good agreement with the mean experimental value L : J7.6 cm, if the nucleon distribu

tion density in nuclei is taken from the experiments on quick electron scattering on nuc

leilJI. Here for the interaction cross section of an incident nucleon with a nucleon in a 

nucleus the value 0--~J2 mb is chosen which also agrees well with the experimental one at 

E = 6.15 Bev 141. 

Detailed calculations made for other casesl 51 on the basis of the optical model have 

also shown that it is possible to get a good agreement with experiment if the nucleon den

sity distribution in luclei is taken from the experiments on quick electron scattering on 

these nuclei. In these cases cr' :1.s equal to ~ with an accuracy of some percent, where (5-' 

is the interaction cross section of free nucleonsl 6 I. 

The authors1 7 I arrived to the same conclusions. 

It is natural to suppose that these conclusions are also correct at E ~ 9 Bev. In 

Fig. l are plotted the calculated values of the mean free range L = L( <J"') of the 9 Bev -proton in NIKFI -P photo emulsion for ff'== 6"' *). 

As calculations have shown this curve differs from an analogous one L L( CT) calcu-

lated for er'= JO mb by only some percent. 

The theoretical value of the range equals the experimental one 

( ) Ill L = J7.l t 1,0 cm , if cf = (j" = (JO+ 5) mb • 
- J 

From Fig. l follows the value of _proton-nucleon cross section <r~u= (JJ :5)mb for 

a more rough experimental value L = (J4.7 ~ 1.5) cm1 8 1. The obtained values o-are close 

to the total cross section of proton-proton interaction at E = 6.15 Bev1 41. 

The calculated cross sections ~ for the elements C,N,O,Br,Ag at E;;:;9 Bev are 

equal to,respectively: 240, 260, 290, 900 1 1070 (in millibarns) (on the cross sections 0-: ,., 
and cr;e for hydrogen seel 1 1,1 6 1,l9I). 

Thus, the obtained results as well as those ofl 9l show that the optical model may be 

successfully applied to the description of the interaction of elementary particles in the 

energy range E ? l Bev. 

Note that at the energy E:}l Bev the nucleon interaction cross sections with nuclei 

*) We started from the following composition of the photoemulsion (the number of atoms 
-22 J • 10 in cm)~ NM = J,47; 2,9J N

0
= 1 136; l,J9; N1 = 0,29; O,J7;Ngl,02; 1 106; 

= 1,02; 1,02; NAg = 1,02; 1,02; for Ilford G-5 and NIKFI-P respectively. 
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appear_to be sensitive to the form of nuclear boundary diffusion. In this case the main con

tribution is made by the interactions with the collision parameter which is of the order 

of the nuclear radius. This ?Pens new possibilities for experimental study of a diffusion 

nucleus. 

We are grateful to P. Markov,.K. Tol~tov, E. Tzyganov and M. Shafranova for many dis

cussions of photoem11lsion experiments. We also thank N. Bogachev for valuable remarks. 

The Russian variant of this paper was received by 
Publishing Department on December JO, 1958. 

R e f e r e n c e s 

l. N.P. Bogachev, s.A. Bunjatov, Yu.P. Merekov, V.M. Sidorov. Dokl.Akad.Nauk, ill, 615(1958). 

2. R.E. Cavanaugh, D.M. Haskin, M. Schein, Phys .Rev., 100 1 l26J, 1955. 

J. R. Hofstadter, Annual Review of Nucl.Science, v. 7, 1957. 

4. B. Coork, A. Wentzel, w. Causey, Phys.Rev., 107, 859, 1957. 

5. A.E. Drenner, R.w. Williams, Phys.Rev., 106, 1020, 1957. 

T. Coor et, al, Phys.Rev., 98, 1369, 1955. 

w.o. Look et al, Proc,Roy.Soc., A 2JO, 215, 1955. 
L,W, Smith et. al, Phys.Rev. 92, 851, 195J. 

T. Bowen et. al; Nuovo Cim, 2, 908, 1958, 

6. V,S. Barashenkov "An Optical Analysis of Quick Nucleon and Pion Interaction with Nucle

ons and Nuclei". Materials of the Conference held on October 2-6, 1958 at Uzhgorod 

(in print). 

7. L.R .B. E4ton; Rev ,Mod.Phys., JO, 557, 1958. P,B.Bazhenov JETP, 1,!, 777, 1958 et.al. 

8. N.P,, Bogachev et.al. Atomnaja Energie 2, 281, 1958. 

9. v.s. Barashenkov and Huang Nyan-Ning 

Collisions" JETP (in print), 

Ambiguity of Phase Analysis of Proton-Proton 

' 

I 

J 
l 
~ 

' 

L~ 



in con

der 

sion 

dis-

y 

5(1958), 

rue le-

>rod 

,al, 

- 5 -

S5 

50 


