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Collisions between nucleons and heavy nuclei are considered within the framework of the
hydrodynamic theory. It is shown that the reference system in which the secondary particle
angular distribution possesses forward-backward symmetry is not the ¢ system.

BELEN’KII and Milekhin (34] have considered
the interaction of nucleons with nuclei using the
hydrodynamic theory of Landau. 2] 1f n<3.7
(where n is the number of nucleons in the tube),
the problem is solved completely, but if n > 3.7,
only the dependence of the multiplicity of the
process on the dimensions of the nuclei has been
obtained. In the present paper we present the re-
sults of investigating the symmetry properties of
the distribution of shower particles with the help
of the hydrodynamic theory for the case n > 3.7. (1]

If n >3.7, a region of motion forms in the ex-
panding meson cluster, called the second wave of
rarefaction (s.w.r.), which is bounded by the
vacuum on one side and on the other by the region
of hydrodynamic motion which arises as a result
of the reflection of the simple wave on the front
of the shock wave [3] (called the first reflected
wave). According to Milekhin, (%] the angular dis-
tribution of the secondary particles in the one-
dimensional approximationl®] is given by the
relation
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where ¥ = 9yx/0y — x, and x (n,y) is the hydro-
dynamic potential determined by the equation of
Khalatnikov: [7]
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Here y =1n(T/Ty), n= tanh™'v, T is the tem-
perature of the medium, T, is the initial tempera-
ture, v is the velocity (velocity of light ¢ =1),
N, is the total number of particles, yk = In (Tk/Ty),
and Ty is the decay temperature.

For |yk| > 1 the decay of the system is deter-
mined by the s.w.r. Solving Eq. (2) for the region
of the s.w.r. by the method proposed by Milekhin, [4]

we can determine the function 8¥/dy. With an ac-
curacy up to terms of order 1/|y| we have
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Using relations (1) and (3), it is easy to show that
the angular distribution of the secondary particles
has forward-backward symmetry in the reference
system moving with respect to the system of the
center of gravity with a velocity V, where

V=th[4—(;‘g—jr%§—_Arth(:;})].

For example, for a tube with n = 6 we have V = 0.4.

We note in this connection that the experimental
determination of the energy of the system by the
‘‘half-angle’’ method leads to a lowering of the
value of the energy by a factor exp (—2 tanh V)
[for n= 6 we have exp (2 tanh V) =2.2]. The
lowering of the energy leads again to a certain
rise in the degree of anisotropy of the angular dis-
tribution of the shower particles.

For the system as a whole the violation of the
symmetry will be due to particles in the simple
wave (about one particle) and in the first re-
flected wave (about four particles). However,
the contribution of these particles is small and
decreases with increasing energy of the incoming
nucleon. This last assertion may become invalid
if account is taken of the viscosity, which leads to
the formation of an additional number of particles
in the region of the simple wave.[8]
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*th = tanh, Arth = tanh™.
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