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WE shall consider the process of collision of a

photon with a nucleon for very high incident pho-
ton energies w > m, where w is the photon
energy in the c.m. system and m is the mass of
the nucleon. At such energies, processes involv-
ing the production of two or more ™ mesons, as
well as processes involving the production of
heavier mesons, etc., are already possible.

In order to obtain some information on the be-
havior of the total cross section for the photopro-
duction of ™ mesons at high energies, we shall
estimate the contribution to this cross section
from peripheral interactions. The condition for
a collision to be peripheral is I > w/u,! where
u is the mass of the ™ meson, and I is the or-
bital angular momentum. For such large I the
basic contribution to the amplitude is made by
terms corresponding to a diagram with one vir-
tual meson (see figure). Making use of the re-
sults of reference 2 [see formula (6)], we obtain
the following expression for the amplitude of the
photoproduction of 7 mesons with an orbital an-
gular momentum [ and parity (- 1)1,
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| = (egmp?/20%) V o/ 2uexp (—pl o). (1)
Here g?=0.08(2m/u)?% e*=1/137; M==x%, and
+ 1/2 are the projections of the total angular mo-
mentum on the z axis (the z axis is chosen in
the direction of the incident photon momentum ).

The total cross section of the process can be
written in the form o =0y + 0y. Here o, contains
the contribution from the nonperipheral part of the
m-meson photoproduction process, oy is the pe-
ripheral part of the cross section. Only one-
meson amplitudes with orbital angular momenta
1 > w/un contribute to it.

The cross section oy is written in the follow-
ing way:

o Y
=32 3 lagP (2)

i l=w/p M=—3,

Performing the summation, we obtain
o = e2g’n?u? [ 15wt

This expression corresponds to small scattering
angles 6 < u/w. Since oy > 0, then

o > g% [ 150t (3)

Hence the total cross section for the m meson
photoproduction process at high energies cannot
drop more rapidly than wféb, where wp,p, is the
photon energy in the laboratory system. This con-
clusion is evidently not in agreement with the re-
sults obtained from the statistical-hydrodynamical
theory of multiple production of particles,®* which
predicts that the total cross section of the process
at high energies should drop exponentially with an
increase in energy: o ~ exp (—kEV4).

In conclusion, I wish to express my graitude to
I. Ya. Pomeranchuk for suggesting the problem
and for helpful comments.
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