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of the multiple production of cosmological cycles arises 
naturally. Fortunately, in Schwinger symmetric world some 
physical processes took place owing to which lepton asym-
metry appeared. In the early Universe magnetic monopoles 
as electrical ones were produced abundantly. Magnetic 
monopoles connected immediately in atoms and annihi-
lated. The same process took place between electrons and 
positrons. But the first process was in 18769 times quicker 
than annihilation of electrons and positrons. Symmetry was 
broken and transferred by other process in the quark sector 
producing a sharp baryon asymmetry.  
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There was considered the Universe filled with cold dark 

matter in the form of discrete inhomogeneities (e.g., galax-
ies) and dark energy in the form of arbitrary continuous per-
fect fluids. The background space-time geometry is defined 
by the Friedmann metric. It was developed the first-order 
scalar and vector cosmological perturbation theory in the 
weak gravitational field [1]. Such approach works at all 
cosmological scales and incorporates linear and nonlinear 
effects with respect to energy density fluctuations. The 
gravitational potentials produced by matter fluctuations are 
characterized by a finite time-dependent Yukawa interac-
tion range being the same for each individual contribution 
and which is of the order of 3700 Mpc at the present time. 
Therefore, the gravitational potential of the n-th fluctuation 
is exponentially suppressed at such scales. This suppression 
is called the cosmological screening. At smaller scales the 
Newtonian expression for the gravitational potential was 
reproduced [2]. The gravitational potential screening at 
large scales was implemented in an N-body code by adding 
the cosmological screening for taking into account Yukawa 
suppression on a large scale by the dynamic evolution of 
density perturbations. 

[1] M.Eingorn, ApJ 825, 84 (2016). 
[2] M.Eingorn, C.Kiefler, A.Zhuk, JCAP 09 (2016) 032. 
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We consider spherically-symmetric solution of the 5D 
Kaluza-Klein theory, which metric coefficients depend on 
time only. When we construct the appropriate 4+1 splitting 
of the five-dimensional space and then perform the confor-
mal transformation we get the cosmological model with hy-
percylinder topology. There are scalar and electromagnetic 
fields with contact interaction. Besides this, these fields cor-

respond to the inner region of the black hole in the appropri-
ate choice of integration constants. Using 2+2+1 splitting 
technics and reduction we get the lagrangian of the model. 
After that we build the canonical formalism of the theory, 
which admits constraints. These are Hamilton, momentum 
and Gauss constraints. Momentum constraint is satisfied triv-
ially in the homogeneous case. From the Hamilton constraint 
we obtain the Einstein-Hamilton-Jacobi equation. Main 
puprpose of this work is to investigate this equation and three 
types of models, which we get from it. It turns out that the 
configurations with removable and unremovable electric 
field are possible to exist in this case. Removable electric 
field can be eliminated with 5D coordinate transformation. 
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We present a study on the supervised Machine Learning 
to be applied for binary morphological classification of gal-
axies. With this aim we used the sample of 60 561 galaxies 
from the SDSS DR9 survey with a redshift of 0.02<z<0.06 
and absolute magnitudes of -24m <Mr<-19.4m. We applied 
the following classification methods using own code in Py-
thon to predict correctly the morphologies of spiral and el-
liptical galaxies: naive Bayes, Random forest, Support 
Vector Machines, Logistic regression, and k-Nearest neigh-
bor algorithm. To study the classifier, we used absolute 
magnitudes Mu, Mg, Mr, Mi, Mz, Mu-Mr, Mg-Mi, Mu-Mg, Mr- 
Mz, and inverse concentration index to the center R50/R90. 

We compared these new results with previous one, which 
were made using the KNIME Analytics program delimita-
tion. 3.5.3. It turned out that the method of Random forest 
provides the highest accuracy, as in the previous study, but 
with help of the supervised Machine Learning we increased 
an accuracy from 92.9% of correctly classified (96% – E and 
84% – L) to 94,6% (96,9% – E and 89,7 % – L). The accu-
racy of the remaining methods also grew by 88% to 93%. 

Therefore, using the Random Forest classifier and the 
data on color indices, absolute magnitudes, inverse concen-
tration index of galaxies with visual morphological types, 
we were able to classify 60 561 galaxies from the SDSS 
DR9 with unknown morphologies. Finaly, we found 22 301 
E and 38 260 L types among them. 
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A correlation between the optical luminosity of noticea-

bly distant galaxies with active nuclei (AGN) and the meas-
ured energy fluxes in the γ and hard X-ray ranges of their 
spectra was founded. The channels of reactions generated by 
high-energy particles and quanta, which lead to the cascade 
nature of energy losses and the most efficient processing of 




