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The values of the parameters used for the cal
culation are given in the table; an= 0.23 x 1013 

cm-1, aH = 0.47 x 1013 cm-1• 
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CLARIFICATION of the relation between the an
gular distribution of shower particles and their en
ergy spectrum could provide a means to study the 
inner structure of the nucleon. In several instances 
it is more convenient to consider the distribution 
in the Lorentz-invariant transverse momenta in
stead of the energy spectrum. 

In the majority of showers1 the average value 
of the transverse component of the momentum 
amounts to "' ( 1 -1.5) m7rc, where m7r stands 
for the mass of the pion. In his papers2 devoted 
to the problem of multiple production of mesons, 
Heisenberg observed that the average value of the 
transverse momentum of particles produced in the 
high energy region should be of just that order of 
magnitude. 

If the primary particle is sufficiently energetic 
to penetrate inside the nucleon, then depending on 
the initial conditions of the interaction (i.e., de
pending on the values of the impact parameter ) , 
the production of heavier mesons, e.g., K mesons, 
is possible and this process probably occurs in a 
volume characterized by the dimension "'n/mKc. 
Such a phenomenological treatment (a different 
approach is given by Jastrov3 ) is discussed in 
great detail from various points of view in a 
series of papers by Blokhintsev et al. 4 
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FIG. 1 

It seems to us that a discussion of the interest
ing relation between the degree of anisotropy of 
shower particles and the character of the distri
bution of their transverse momenta is not without 
value. In Fig. 1 is shown the distribution in trans
verse momenta of particles produced in four show
ers: the showers 2 + 16p and 2 + 14n described by 
Edwards et al., 1 the shower 2 + 15p described by 
Shein et al., 5 and the shower 3 + 39p described by 
Debenedetti et al. 6 It is reasonably clear from 
this figure that the distribution of Pl in the show
ers 2 + 16p, 2 + 14n and 3 + 3 9p corresponds to a 
significant number of particles with transverse 
momenta in excess of m7rc, whereas in the 
shower 2 + 15p the values of transverse momenta 
of the particles do not exceed 1.5mrre. When this 
fact is related to the character of the angular dis
tributions of the indicated showers, them it becomes 
possible to reach an interesting conclusion. In 
Fig. 2 are shown integral angular distributions of 
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the particles in the showers 2 + 16p, 2 + 14n, and 
2 + 15p. The angular distribution of the particles 
in the shower 3 +39p is nearly identical to that of 
the showers 2 + 16p and 2 + 14n. The straight line 
I corresponds to a particle distribution in the cen
ter of mass system that is isotropic in angle and 
monoenergetic, curve II corresponds to one aniso
tropic in angle (of the type cos2n O*) and mono
energetic. We see upon comparison of the data 
shown in Figs. 1 and 2 that when the angular dis
tribution is anisotropic the values of transverse 
momenta are essentially of order m7rc, whereas 
for a smaller degree of anisotropy (showers 
2 + 16p, 2 + 14n, and 3 + 39p) values of transverse 

momenta in excess of m7rc occur frequently. 
(Let us note that in the case of collisions between 
a nucleon and a complex nucleus large values of 
p 1 may appear as a consequence of scattering.) 
We propose that in the case of smaller anisotropy 
(which corresponds approximately to small values 
of the impact parameter) the production of heav
ier mesons is more probable, whereas in the case 
of a strongly anisotropic distribution (which cor
responds to larger values of the impact par am
eter) essentially only 1r mesons are produced. 
From this point of view the relation between the 
degree of angular anisotropy and the character 
of distribution in transverse momenta of particles 
produced in the high energy region becomes com
prehensible. At the present time we are engaged 
in an attempt to establish this relation between 
the degree of angular anisotropy and the distribu
tion in transverse momenta for particl-es in show
ers produced by 10-Bev protons from the proton 
synchrotron of the Joint Institute for Nuclear Re
search. 
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BELJERS et al.1 have shown that Overhauser's2 

method can be used to polarize hydrogen nuclei in 
the free radical of diphenyl picryl hydrazyl (DPPH). 

When the ~M = ± ~ and ~ = 0 transitions 
(where M and m are the projections of the elec
tron and nuclear spins respectively in the direction 


