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Abstract

The part of the universe that has been seen by us is inhomogeneous on the scales
from 10'° cm to 1025 cm. The results of recent studies of the three-dimensional distri-
bution of galaxies show that most galaxies are concentrated in superclusters consisting
of the strings, groups and clusters of galaxies, and there exist between superclusters
giant voids which are almost empty of visible objects!3~8!., The large-scale structure of
the universe (the inhomogeneous distribution of galaxies on the scales 10Mpc—102Mpc)
seems to be a network consisting of the superclusters and voids. The statistical analysis
of the redshift-distribution of quasars suggests that there is periodic component in the
large-scale structure. The periodic scale is of the order 102 Mpcl!1l,i121

On the other hand, Observations of the temperature fluctuation of the microwave
background radiation (6T/T:=<5107%, on angular scales 10'—180°) indicate that the mat-
ter distribution in the universe is homogeneous on larger scales=>10% Mpc.

How did the large-scale structure grow from an early homogeneous background?
This is one of the most important and very difficult questions in cosmology, because
to solve it needs a “well”-model of the universe. At present, the current theories of
the formation of the large-scale structure are essentially gravitational clustering theories
based on the theories of the expansion of the universe and of density perturbations.

Two ideas are worth notice in the adiabatic scenario (assumed that the initial per-
turbations are adiabatic):

1. The idea of the cosmic density wave. The perturbations in the early universe
might have formed the physical coherence wavetrain before recombination, and affected
the matter distribution after recombination. The upper limit scale of the inhomogeneities
in the distribution of the observed galaxies and the periodicity in the redshift-distribu-
tion of quasars can be interpreted as the observable vestige of the cosmic density
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wavel?l,

2. The idea of the pancake. The non-linear growth of the perturbations after re-
combination leads to the formation of compressed gas layers — pancakes. The pancakes
grew, intersected and finally formed cellular structure (high density sheets, strings in
sheets and knots connected by strings). As a result, the network feature in the large-

-scale distribution of galaxies can be interpreted!4!,(23,



