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The magnetic fields are generated due to asymptotic free-
dom of QCD at high temperature. The A0 condensate is the 
order parameter of the deconfinement phase transition. It 
breaks the Z(3) symmetry of SU(3) finite temperature gluo-
dynamics. To analyze  the case of heavy-ion collisions, we 
consider the model of the plasma confined in the nero in 
one space  direction and infinite in other ones plate. For this 
simple configuration, we derive the classical gluon poten-

tials 
3 , 

8  produced by these charges. The potentials are  

formed out of the condensates of longitudinal gluon fields. 
They are inevitable consequences of the A0 condensate, that 
is independent of a specific bag model investigated. Possi-
ble applications of the results are discussed. 
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XMM-Newton is a leading X-ray space telescope, which 

was used to compile the largest catalog of X-ray sources. 
Current version of XMM SSC catalog contains more than 
half a million sources. In our previous works we selected and 
analyzed a sample of 5021 X-ray galaxies observed by 
XMM. Identification and classification of these sources is es-
sential next step of the study. We used infrared apparent 
magnitudes from WISE catalog of AGN candidates. In 2010 
space telescope WISE performed full sky survey in four in-
frared bands and detected 747 million sources. WISE catalog 
of AGN candidates amounts 4 million of possible extraga-
lactic sources. We built infrared color-color diagram for our 
sample of X-ray galaxies and assessed their types using 
WISE data. In the further studies we are planning to investi-
gate the distribution of different types of X-ray galaxies 
within the large-scale structures of the Universe.    
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In recent years there are many astronomical observations 
of large spherical regions in the Universe with density of lu-
minous matter, which is noticeably less, than that of their sur-
roundings, also known as voids. This data enhanced theoret-
ical studies of the evolution and influence of such regions in 
models of the expanding Universe.  

Let us consider the voids, constructed by matching of 
Tolman solution for nonhomogeneous dust (description of 
void space-time) and Friedmann solution for homogeneous 
dust (description of space-time in the surrounding Uni-
verse) as a special case of the Tolman one. To gain a conti-
nuity of the first and second fundamental forms of the 
matched metrics, we impose the Lichnerowicz – Darmous 
matching conditions. We considere two different spheri-
cally symmetric Tolman space-times and chose the hyper-
surface R=Rb=const as a matching boundary.  

The voids described by the Minkowski space-time can-
not exist in the Friedmann Universe. But it is possible to 
choose the Tolman Universe with exotic parameters, and 
such Universe can contain the voids, which are described by 
empty space-time. The Friedmann Universe also cannot con-
tain the voids described by another Friedmann space-time. 

Further, we investigate the voids in parabolic, elliptic 
and hyperbolic Friedmann space-times. We show that voids 
cannot exist in the parabolic Friedmann model, because the 
homogeneous energy density of the Friedmann Universe is 
equal to the average density in the internal space-time. 

The possibility of the existence of the small and large 
voids was also considered. One can choose the mass function 
of the voids, which enables to describe the voids both in the 
early Universe and at present. The average energy density of 
the void is several orders less than energy density in the 
Friedmann Universe in the regions limited by Rb. As well, 
there are also the voids, which exist only in the early Uni-
verse. Now they are filled with matter. It is revealed from the 
numerical calculations that the Tolman time is always 
“older” than the Friedman one is. 
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We discuss possible existence of extragalactic cosmic 

ray sources with a particle flux on the Earth which is too 
low to be detected.  It is shown that propagating particles 
from these sources can produce a noticeable flux of diffuse 
gamma-ray emission in space. This should be accounted for 
when analyzing cosmic ray sources as well as dark matter 
models. It is proposed that data on gamma-ray and neutrino 
emission can be used to study these sources.  
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The Universe consists of many galaxy clusters which 

we observe on the sky. Galaxy cluster is structure that con-
sists of many galaxies (from 10 to 1000). In our work we 
are looking for rich clusters (100 and more galaxies) with 
intermediate concentration. We used Panko classification 
of galaxy clusters.  

We analyzed structure of clusters and defined some reg-
ular structures (lines, floats, etc.) and irregular peculiarities 
(X-, Y-, curve-peculiarity). Also we analyzed orientation of 
galaxies in lines and float structures and define 3 subtypes 
of orientation galaxies in this structures (linear (l), normal 
(n) and intermediate (ln)). 

Result of research are discussed. 
 
 

 




