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Self-similarity is a special symmetry of solutions
which means that the change in the scales of independent
variables can be compensated by the self-similarity
transformation of other dynamical variables. This results in
the reduction of the number of the variables which any
physical law depends upon.

The methods based on symmetry of solutions consist of the
following:

1.The parameters describing the problem - the space of basic
parameters - are selected.

2. The symmetry of this space is detected or guessed, and the
corresponding invariants are determined.

3. The laws of Nature are treated as relations between the
invariants.

4. Additional principles - the CDP, the intermediate asymptotics,
the hypothesis of analyticity of physical laws, local self-
similarity - are applied.

In the case of relativistic nuclear physics, the basic
parameters include:

the cross sections (quantities derived from them),

the invariant dimensionless intervals in the 4-velocity space
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The general form of the self-similar solution for

inclusive hadron production processes:
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C, - constant determining the dimensionality of the
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invariant differential cross section.

A —the atomic numbers of the colliding nuclei,
o & f - the functions determined experimentally

The similarity parameter:
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X; & X, - the fractions of the 4-momentum needed to
produce the detected particle (the effective number of

nucleons participating in the reaction).




The procedure for determining X; , X> & I consists of
determining the minimum of IT by using the energy-

momentum conservation law in the form:
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Hypothesis! 1t’s possible to neglect the relative

motion of all the remaining undetected particles -
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The relation between X3 & X»:
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The quantitative form of the solution:
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The correlation depletion principle.

For the case b;x—> ©:
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For 20<b,s<10° n=310.2
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SIE€rS are the sets of points U, in the 4-velocity space,

average distance between which b= -(V,-Uy)’ is much smaller
than the average distance between the clusters bz~ -(V V)’
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, where X & is the light cone variable.

In factorization of distributions when relative velocity tends to
infinity, there remains the dependence on the direction to the
infinite point. This anisotropy bears purely geometrical character.
While passing to non-relativistic approximation, 1.e. from the
Lobachevsky to Euclidean geometry, this dependence degenerates
into isotropy.

This note indicates groundlessness of "attempts to reveal quasi-

stationary objects in multiple particle production on the basis of

isotropy of decays in their rest system. In relativistic dynamics

such decays are always anizotropic.
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CONCLUSION

e The self-similar solution
d’o
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quantitatively describes the inclusive

=C1A1a(X1)A2a(X2)f (H)

spectra of hadron production for transverse
momenta below 2GeV/c. In order to
describe the A-dependences of the cross
sections for transverse momenta higher
than 2GeV/c it is necessary to introduce
additional functions of X and my .

e The calculated effective numbers of
nucleons X; and X, give the universal

tion of the inclusive cross

sections of hadron production.




* The analysis of the experimental data show
that the cross sections as functions of the
distance between the centers of jets —
clusters — in the 4-velocity space have the

power-law form:
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¢ The distribution of relative velocities of
pairs of particles and the shape of the

inclusive spectra are independent on

The investigation of geometric
configurations in the 4-velocity space is a
promising instrument of relativistically

invariant analysis of experimental data on






