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Once more about G. Gamow’s “Fireball’’
(On the locality of the source of RR)
S. S. Poghosyan, Armenia

I.

Some observable facts requiring physical explanation
1. Homogeneity of the Metagalaxy on scales larger than

and heterogeneity on

smaller scales. Why is the average density of superclusters of galaxies equal to the
ordinary matter of the Metagalaxy (MG)g?
2. Homogeneous distribution of superclusters of galaxies: 102 superclusters of galaxies
are observed in the volume of
and
superclusters of galaxies
in the volume of the Metagalaxy (

).

3. The Hubble expansion. Superclusters are expanding too, being inhomogeneous and
anisotropic.
4. Spherical-symmetric distribution of dark matter in superclusters.
5. Rotation of superclusters.
6. The first peak of RR (relic radiation) anisotropy corresponds to the concentration of
baryons in superclusters.
7. As a rule, the center of superclusters is occupied by large Elliptical galaxies with a
large black hole in the center, the mass of the black hole is
. Why?
8. Discovery of superclusters on large z>6.
9. The entropy of superclusters does not change in course of time (

), as well

as
,

10.

11. RR (relic radiation) is distributed homogeneously and isotropically in the volume of
superclusters of galaxies.
12. The specific entropy is constant in superclusters too , ,

,

( )

, established by experiment.

13. Disc-like structure of superclusters.

Some observable regularities common for all luminary metagalactic bodies
14.

(

)

15.
16.
17.
18.

***

The report presents a new hypothesis that the theory of Gamow’s “Fireball’’ does not refer to
our universe or the Metagalaxy, it refers to the main structural unit (component) of the
Metagalaxy - superclusters of galaxies.
To my mind, each supercluster of galaxies is a separate, autonomic component of the largescale structure of our Metagalaxy (MG). Any supercluster of galaxies emerges and develops as
one, united physical system. Consequently, if superclusters are expanding today, they used to
be compressed, in a compact state, with high density and temperature in the past. And really,
if standard cosmological model (SCM) views the expanding universe as compressed and
extremely dense in the past, why cannot superclusters of galaxies (which, as specialists
believe, are subject to the Hubble expansion), too, be regarded as extremely compressed,
extremely dense and hot in the past?
This hypothesis of mine contradicts to the SCM but fully corresponds to the concept of
Gamow’s “Fireball” (to the requirements of the recombination of hydrogen in the
adiabatically expanding volume).
The contemporary cosmological understanding of the SCM concerning the epoch of the
recombination does not correspond to reality. The recombination of the proton-electron
plasma and the emergence of the whole hydrogen-helium gas, existing today, could not take
place throughout the whole volume of the universe. Many researchers have sought local
sources of the background microwave radiation (relic radiation), but such investigations
were carried out mainly in the frames of the stationary cosmological model. I managed to
find a model of the local source of the relic radiation which proceeds from the cosmological
model of the expanding universe and corresponds to it.
***
V. Hambadzumyan called compact, extremely dense cosmic objects D bodies. The
Byurakanian approach is mainly true for superclusters of galaxies and corresponds to the
post-recombination evolution of D bodies (superclusters of galaxies), while the prerecombination period of the evolution of D bodies or compact proto-superclusters of galaxies
corresponds to the classical approach−D bodies

develop through integration, fusion,

accumulation. That is why my approach is called Neo-Byurakanian approach as it unites two
tendencies−integration and disintegration, fusion and dispersion, compression and explosion.
It should be borne in mind that these two processes occur together; in general, they are two
aspects, manifestations of the same process. Even when the process of fusion occurs, there
can take place processes of dispersion, explosion, radiation, emanation and vice versa, during
explosion certain elements can unite.
This is the essence of the Neo-Byurakanian approach. It should be noted that
Hambardzumyan’s surmises of D bodies and black holes (BH) is confirmed today by a great
number of observable facts. He did not accept the existence of absolute black holes, i.e. the
existence of such cosmic bodies, the mass of which is compressed according to rg
gravitational radius, thereby obtaining an infinitely large density and temperature, i.e.
singular state. He thought that nature forbade the existence of such bodies but he could not
prove his approach theoretically. Maybe this is why he put forward the idea of superdence D
bodies which are in essence relative black holes without singularity.
Thus to my mind, each supercluster of galaxies is a separate, autonomic component of the
large-scale structure of our Metagalaxy. Any supercluster of galaxies emerges and develops as
one, united physical system. Consequently, if superclusters are expanding today, they used to
be compressed, compact state, with high density and temperature in the past.
This hypothesis of mine contradicts to the SCM but fully corresponds to the concept of
Gamow’s “Fireball” (to the requirements of the recombination in the adiabatically expanding
volume).
Let us move on to the justification of my hypothesis. First, let us show that the above
mentioned observable (empiric) facts, their comparison and analysis make it possible to
consider my viewpoint as substantiated and extremely close to reality.
What are my bases for claiming that superclusters of galaxies are autonomic, separate
physical systems with their unique physical parameters (characteristics), composition, special
laws of change and development?
a) On scales larger than 100Mpc. The Metagalaxy is homogeneous and is inhomogeneous on
smaller scales. It is confirmed by astronomical observations of homogeneous distribution of
superclusters of galaxies: there are approximately 100 superclusters of galaxies in the volume
(
(
of
c )
c , and about
in the volume of
c )
c

. The background scanning of RR found out that the first peak of intensity

corresponds to 10 and is connected with the concentration of baryons on these scales of
space−the more the concentration, the higher the peak of intensity. It is therefore not
accidental that the first peak corresponds to the spatial scale of superclusters of galaxies1026cm. On larger scales, more than 100Mpc., the fluctuations of RR are not strong which,

too, attests that on larger metagalactic scales superclusters of galaxies are distributed
homogeneously and there are not physical systems larger than superclusters of galaxies in the
Metagalaxy. Thus, the commonly accepted fact that the Metagalaxy is homogeneous on large
scales is determined by the very even and homogeneous distribution of superclusters of
galaxies in the Metagalaxy.
b) Let us compare the above mentioned with the following obvious and commonly accepted
fact (established through observations and accepted by everyone)−on spatial scales smaller
than 100 Mpc., the Metagalaxy is strictly inhomogeneous: there are vacuums and vice versa
high concentration of matter here and there. The latter are mainly superclusters of galaxies
while the first ones are voids formed between them. As gravitational grouping and
clusterization is typical of only dark matter and baryonic matter, they are mainly
concentrated in superclusters of galaxies in the Metagalaxy. As it has been discovered in the
last two decades, dark matter is distributed in galaxies, clusters of galaxies and superclusters
in a spherical-symetric way, according to the laws of

( )

.1

If such a

distribution of dark matter in superclusters is not sound enough for some specialists, in a few
years from now, this fact will be definitively established through observations. This means
that there is not dark matter beyond superclusters of galaxies.
c) Obviously, matter is distributed in an inhomogeneous and anisotropic form in
superclusters of galaxies. There arises the question as how can a metagalactic body with such
a distribution of matter be subject to Hubble expansion? What can level the heterogeneity
and anisotropy inside superclusters of galaxies, more exactly compensate, balance and not
destroy them? This is why superclusters of galaxies ought to rotate, i.e. have a moment of
rotation-

.

This, as well as

g

can be established

through observations.
All the mentioned enables us to claim that though superclusters of galaxies are subject to
Hubble expansion, they are all the same separate, autonomic and complete physical systems.
This means that superclusters of galaxies used to be more compressed and compact with
high density and temperature, as V. Hambardzumyan predicted.
Let us do a mental experiment: let us compress the contemporary superclusters so much as to
make their present radius Rs.g. =1026cm. decrease 103 times, i.e. Friedmann’s cosmological
model will be used in relation to contemporary galaxies, preserving
. It
means that the number of protons in superclusters of galaxies does not change in course of
time−

(

, as well as the number of relic photons

)

in the volume of superclusters (
follows:

1

.

D. Chernin, Stars and Physics, Moscow 2004, pp. 110-112.

) from which

So superclusters of galaxies in a compressed state, when
density -

(

, have an average
.

, and temperature -

)

That is to say all the conditions for Ga ow’s “Fireball” are present: a) The adiabatically
expanding volume of the plasma with all the corresponding requirements and so on.
b) The condition for the recombination of hydrogen –

,

.

What prevents us from acceptig and acknowledging that superclusters used to be in the
condition of Ga ow’s “Fireball” each of the has undergone that phase of evolution (but
not together and simultaneously) and not our universe or Metagalaxy, as SCM states? Let
us co pare these two odels of “Fireball’’ to find out which of the is superior and which
is closer to reality.
“Fireball” - Universe
(SCM)

“Fireball” – Superclusters of galaxies
(my model)

( )

( )

time of recombination
( )

( )

( )

the whole mass of the universe
emerged at the very beginning of the
expansion (after inflation) and remains
unchanged before and after recombination.

The mass of superclusters of galaxies does not
change after the recombination. And the mass
of the Metagalaxy, the set of all superclusters of
galaxies, increases
times.
const

This comparison shows the absolute superiority the suggested

odel of the “Fireball”,

superclusters of galaxies, and its correspondence to reality.
Thus:
1. Firstly, the Friedmann-Gamow model presupposes that in the period of recombination
the radius of the expanding volume of the plasma, i.e. the radius of the universe is
c ,
( )

which means: а) the mass of the universe(

) changed and took the corresponding gravitational radius -

(

)

( )

i.e. the universe turned into a black hole in which singularity reigns superior, i.e.
recombination processes are out of the question, and b)
(
)
(
) , which, too,
is an insuperable controversy for the Friedmann model (inflation scenario cannot
overcome this controversy too). In the suggested model of mine the radius of the
expanding volume of the plasma, i.e. the radius of the D body or the compact
supercluster of galaxies is
c , which is greater than the gravitational
(
)
radius (

(

)

c

>

( )

c

and at the same time -

(

)

).

2. Secondly, it presupposes that during recombination

, which

is much greater than the marginal luminosity existing in nature, so I mean the Plank
value of luminosity-

In my model

consequently, it is more realistic. By the way, during a comparatevly short period of
the recombination, as it is known, great deal of energy is realesed which leads to the
explosion of the compact proto-superclusters of galaxies.
3. And at last, on the problem of the mass of the plasma subject to recombination. How to
determine the numerical value of

? Friedmann’s hypothesis−

−is a

working idea but we have no experimental basis to use this idea in relation to our
universe or the Metagalaxy while we have a definite basis to use it in relation to such
astrophysical systems as superclusters of galaxies. (Prof. Stankovich believed that the
Friedmann model can be used in relation to changing and pulsating stars). The
Friedmann-Gamow theory of the “Fireball” on condition that

, is true

in relation to superclusters of galaxies, as confirmed by the following well-known law-

.
It follows from this that the mass of the plasma, subject to recombination, is equal to
, if we put into the equation only two quantities, characterising
physical processes of the neutral recombination of hydrogen, accepted by all specialists –
,
.
Thus it becomes clear that the contemporary cosmological understanding of the SCM about
the epoch of the recombination does not correspond to reality. Recombination of hydrogen
could not take place throughout the whole volume of the universe. Because of different
reasons many researchers have sought local sources of background microwave radiation
(relic radiation), but such investigations were carried out mainly in the frames of the
stationary cosmological model. I managed to find a model of the local source of the relic
radiation which proceeds from the cosmological model of the expanding universe and
corresponds to it. But my new concept about the recombination epoch is based on a new,
GchԱ cosmological model of the universe with a strictly flat space2. This theory changes our
understanding of the universe and its subsystem−the Metagalaxy.
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