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The value (=2 40mb has been obtained for the total effeqtiveicross sectién of (NN)-
interaction at E = 9“Bev.!1[ However, it is possible to get a more exact value .~ if an
experimental one of the mean proton range in photoemulsion 1s used.

First consider the mean profon range in the photoemulsion Ilford G~5 at E = 5.7Bevl2!

The theoretical value of this range calculated in accordance with the optical model is in
good agreement with the mean experimental value L_ = 37.6 ém; if the nucleon distribu-
tion density in nucleinis taken from the experiments on quick electron scattering on nuc-—
leiljl. Here for the interaction cross section of an incident nucleon with a nucleon in-a
nucleus the value 6;232 mb is chosen ﬁhich also agrees well with the experimentél one at
E = 6.15 Bevl4l,
» Detailed calculations made for other casesl?l on the basis of the optical model have
- also shown that it is possible to gef a gobd'agreement with experiment 1f the nucleon den-
sify distribution in luclei is taken from the experiments on quick electronlscattering on
these nuclei. In these cases é;'is equal to f;'with an accuracy of some percent, where Cf;
1s the interaction cross section of free nucleonslsl.

The authors”l arrived to the same conclusions.

It is natural to suppose that these conclusiohs are also correct at E = 9 Bev. In
Fig. 1 are plotted the calculated values of the mean free range L = L{( G ) of the 9 Bev
proton in NIKFI -P photoemulsion for CT GT'*) ’ _ . '

As calculations have shown this curve differs from an analogous one L = L( G') calcu-
lated for GJ = 30 mb by only some percent.

The theoretical value of the range equals the experimental one

= (37.1 + 1,0cnl, 12 &= G = (304 3) mb.

From Fig. 1 follows the value of proton-nucleon cross section EF =G = (33 )mb for
- a more rough experimental value = (34.7 + 1.5) cml8 l. The obtained values G~ are close
'to the total cross section of proton—proton interaction at E = 6.15 Bev|4l.

The calculated crosé'sections C&; for the elementsvc N,0,Br,Ag at E=9 Bev are
gqual to ,respectively: 240, 260, 290, 900, 1070 (in millibarns) (on the cross sections(J’
and Ggé for hydrogen see111 I6"]9')

Thus, the obtained results as well as those oflgl show that the optical model ma} be
succéssfully appliéd to tﬁe description of the Iinteraction of elementary particles in the
energy range E? 1 Bev.

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

- *) We started from the following composition of the photoemulsion (the number of atoms
N . 102245 om’). N, = 3,47; 2,93 M= 1,363 1,39; N, = 0,29; 0,37;Nz1,02; 1,06;
“5' = 1,023 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'nucléar boundéry diffusion. In thls case the main con-
tribution is médeﬂby the interactions .with the collision parameter whibh:is of the-order
of the nuclear radius. This ppens‘new possibilities'for experimental study of a-diffusion
nucleus. ‘

We. are grateful to P. Markov, K. Tolstov, -E. Tzyganov and M. Shafranova for many dis-

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

. The Russian varlant of this paper was received by
Publishing Department on December 30, 1958.
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