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Abstract

The article considers the mechanism for creating massive black holes in young galaxies within the framework of the model
of the Universe with minimum initial entropy (UMIE). It shows that galaxies form immediately after the Universe begins
loading with matter. In this case, matter enters the Universe at a constant speed, increasing the mass of star embryos.
The initial distance between the planes of galaxies is of the order of 0.1 m. At the same time, uncertainties in the initial
coordinates of star embryos and galaxies, which are described by the Gaussian function, can be 0.02-0.05 m. This can
cause several galaxies to merge, producing massive stars and massive central black holes in young galaxies. Unique
cases are possible when the merged galaxies merge again, creating several massive holes.

Keywords: The UMIE model, the embryos of stars and galaxies, the merger of galaxy embryos, the creation of massive
black holes in young galaxies.

Introduction

The problem of galaxy formation has long concerned astrophysicists since the Standard Model of the Universe was developed. With
the discovery of the galaxy’s divergence (Hubble, 1929), it became clear that, in retrospect, all matter must contract. Assuming that
the mass of matter in the Universe is a constant, it can be understood that the compression of matter will lead to its heating. However,
when creating the model, they forgot that compressing matter should lead to the creation of a black hole.!* The calculation shows
that the gravitational radius of the Universe should be r,~7-10° light-years. In this case, the birth of the Universe through the Big
Bang would be impossible. This fact is not taken into account by the supporters of the Standard Model.

Thus, the model of the creation of the Universe (Georgy Gamow, 1946—1948), called the Standard Model, was born.

Based on G. Gamov’s model, scientists believe that initially the Universe was in conditions characterized by high temperature and
pressure in the singularity, that is, in the point where all matter was concentrated. As a result of the Big Bang, the Universe expanded.
Pressure and temperature decreased. All known elementary particles appeared, and over time plasma recombined; hydrogen and
helium atoms formed, and light separated from the plasma. This model is supported by the presence of relic radiation,** that is,
microwave radiation, which is currently characterized by a temperature of -270.425 °C = 2.725 K.

Assuming that the initial diameter of the singularity point had finite dimensions (the Planck length is used in this case), the found
initial temperature of the nucleus of the Universe was ~10% K.5 The initial entropy was extremely large (S, = 10 J/K).®

In the singularity, there was only energy, which, according to the authors, can only create particle-antiparticle pairs. And from here
there arises an unsolved problem: why are only particles observed in the Universe?
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For unknown reasons, in the presence of the Universe’s large entropy, it structures itself into galaxies, stars, and planetary systems.
All these processes should occur with a decrease in entropy. Fluctuations in the density of matter, which scatter, are not enough to
create an ordered hierarchical system of the Universe.

There are many comments on the Standard Model. In particular, from Hubble’s law, you can find the average density of matter in
the Universe. However, astronomical observations find only 4-5% of matter. In this regard, the Standard Model has been radically
modified. It is now called ACDM, where A is dark energy (70%), and CDM is Cold Dark Matter (25%). And only about 5% is
ordinary matter. Experts replaced one nonsense with another, even worse. And the reason is that no one gave up on the Big Bang.

In addition to the aforementioned replacement of the Standard Model, many other models of the Universe’s development impose
additional violations of the Standard Model’s laws of physics to satisfy the results of astronomical research.

In the Standard Model, matter is not born immediately after the Big Bang, but only after some time, in the era of nucleosynthesis.
After a time of ~10 s, quarks, leptons, and intermediate bosons are created; quarks merge into hadrons, and quark confinement
occurs. After 380,000 years, the plasma recombines. It becomes transparent to radiation, which immediately leaves the matter. The
strange thing is that we see the first created stars and galaxies and do not see how light separates from the plasma. In addition, the first
stars and galaxies, which contain supermassive black holes at their centers, were born much earlier’ ! than calculations based on all
known models predict. At the same time, the masses of young galaxies were much smaller than the mass of the Milky Way galaxy.

Believing that all models of the creation of the Universe that require a Big Bang are wrong, the author of this post created his own
model, called the Universe Model with Minimum Initial Entropy (UMIE). This model explains all known facts about the structure
of the Universe without using dark energy and dark matter as non-existent elements.

The first galaxies in the UMIE model

The UMIE model is based on T.F.E. Kaluza’s theory, which combined gravitational and electromagnetic interactions on the hypothesis
that our world is represented as a curved five-dimensional space-time. As in four-dimensional space-time, it was believed that one
coordinate is temporal and four are spatial."""'> The consequence of developing this theory is the Scalar Field (SF). This field is not
a force field! It has completely different properties.’ It does not need a field-carrier particle. For some unknown reason, physicists
do not pay attention to this fact.

In addition, the author used the concept of stratified space,'* which is absolutely necessary for the existence of the Universe and all
known interactions, as well as the law of hierarchical systems, without which a stable state of matter in the Universe is impossible.'s
Stratified space is a Super-Universe, which consists of zero-dimensional space (World-1), one-dimensional space (World-2), two-
dimensional space (World-3), and our three-dimensional space (World-4). Initially, all these spaces were represented by collapsed
spatial coordinates of fundamental dimensions. Through World-1, the SF'® began to enter at a constant speed. In addition, time
enters World-1 at a constant speed. In World-2, one (out of three) spatial coordinate expands; in World-3, two (out of three) spatial
coordinates, and in World-4 — three (out of six) spatial coordinates. At the same time, all expanding spatial coordinates remain closed.

The entire Super-Universe is created simultaneously. However, it fills with matter in stages. The SF, entering through zero-dimensional
space, carries energy and information about all physical interactions. In addition, it can create matter and fields in all layers of the
Super-Universe. It follows that the dimension of the multidimensional sphere of World-1, which corresponds to the dimension of the
SF, must include all dimensions of one-dimensional, two-dimensional, and three-dimensional spaces, as well as time and information
dimensions. In work,! it is shown that the Super-Universe, and therefore the fundamental multidimensional sphere, has 14 dimensions.

In World-2, the SF creates dyons - Planck particles - which contain electric and magnetic charges (magnetic monopoles), and in
World-3, quarks. The SF provides information about interactions between spaces.

The properties of the SF are significantly different from those of the electromagnetic field. While the electromagnetic field is capable
of creating a particle-antiparticle pair under certain conditions, the SF creates a material object devoid of all quantum numbers
except mass, for example, a bineutron or a complex of bineutrons in a singlet state. Such particles are born in three-dimensional
space. Complexes of the corresponding particles are created in two-dimensional and one-dimensional spaces. Antimatter does not
exist in our Universe. Since the SF is not a charge carrier, the matter it generates must be electrically neutral. Therefore, the law of
conservation of total electric charge exists in all spaces.

The mass of elementary particles is formed due to the fact that there is an SF in the vicinity of each particle. Only the presence of
SF is responsible for the processes of annihilation of a particle with an antiparticle, during which vacuum particles are created.'*
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The information connection between three-dimensional and two-dimensional spaces leads to the appearance of particles in two-
dimensional space that are rigidly connected to the baryons of three-dimensional space. The dimension of space determines the value
of the minimum electric charge of a particle. Therefore, quarks, being localized in two-dimensional space, have a charge q, = +e/3
and +2¢/3, and particles of one-dimensional space have a charge q; = £q,/2 = £¢/6. The initial temperature of vacuum particles, and
then of bineutrons in three-dimensional space, will be equal to 0 K. Later, new particles will be born mainly near existing particles
(nucleons), increasing the mass of newly formed nuclei. Nuclear fission reactions will occur, leading to the birth of protons and
electrons and heating matter. This explains why heavy chemical elements, including uranium and plutonium, are present on Earth,
and why the central regions of all planets and stars are hot.

The creation of massive black holes in young galaxies

Let us consider the problem of creating massive black holes in the UMIE model. The Universe has a hierarchical structure, which
determines the fulfillment of the Law of Similarity.'® Moreover, in'® the principle of hierarchical similarity was considered as a new
fundamental law of physics. Therefore, according to the Law of Similarity, the birth of the Universe should be similar to intrauterine
development and the birth of a child. That is, the Universe should be represented by a layered Super-space, as described above.!

SF in all spaces of the stratified Super-Universe creates particles of matter according to the formula E = mc’. In World-4, SF creates
bineutrons at a constant speed of v,, = 103 kg/s. At the same time, the initial density of the substance does not exceed the nuclear

density." This explains why there is no antimatter in our space.

The volume of the Universe at the beginning of its loading with matter (r, = 9 km)":
Vs = 2m%rd = 14390 km®
Estimates of the number of galaxies in the Universe give 4.6-10'°.!71¥ So, one galaxy has an average of 313 m®. Let’s inscribe the

flat structure of the galaxy into a square with a side of (20 + 5) m. In this case, the average distance between neighboring galaxies
will be 0.5+1.4 m.

Considering the fact that, according to the requirements of the hierarchy law, galaxy clusters were created immediately, the distances
found were several times smaller Ry = (0.1+0.5 m).

We obtained the result for the average static distribution of matter at the initial moment of filling the Universe with matter. However,
there could actually be fluctuations and uncertainties in the initial coordinates of the nuclei of stars and galaxies, which are described
by the Gaussian function

RY
R=Ry-exp(— _(’(Cz-i:(z’; )/N2ma2,

where o2 is the variance of the random variable.

Figure. 1 shows the resulting statistical distribution of distances between galaxies as a function of the variance o, for Ro = 0.1 m,
with the peak normalized to unity.

Figure. 1 shows that with a sufficiently large variance o, neighboring galaxies can merge. As a result, as a result of the statistical
distribution, mergers of two or more galaxy nuclei are possible. The calculation shows that at 6=0.01, galaxy mergers are unlikely.
However, already at 6=0.02 about 1.84-106 binary galaxies can be created. This value will increase by 2-3 orders of magnitude with

an increase in the value of ¢ (Figure. 1).

It is clear that the probability of creating a black hole in merged galaxies will be the greater the number of galactic nuclei merged

into one galaxy.
1.0

,H-.
* tli' ".’- *
v .‘f \Ic'v .
* \
0,8+ Al l A o
s - 0,05
| & ——0,04
061 Ov_u|+ AR w—
&’L J [ 1 0,02
Y | \-— ——p— 0,01
0.4 /A |'| ‘ A\
vy |/ e | | ¥
AV A I T AN
0,24 ¢ ¥ / \ Y e
v A L ] J -I L] l_ ¥
Y X ! 1 A ¥
00 WE LS S TS
0,00 0,05 0,10 0.15 020
X

Figure 1. The distribution of distances between galaxies at the time of their birth
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If the average distance between stars in the Galaxy is considered equal to 3+5 light years, then in the germ of galaxies it will be
0.6+1 mm. Of course, with the expansion of space, this distance increases with an average speed of ~2 km/s. And at the same time,
the mass of the star increases at an average rate of 4.76-10'? kg/s." Fluctuations in the distances between galaxy nuclei should ensure
a distribution of distances between galaxies. In addition, galaxy mergers are also possible from the mergers of stellar cores. There
should not be many of them, but they will ensure the appearance of giant stars that exist in our time.

Finally, because the distance between stars in galaxy nuclei was very small, and even smaller in merged galaxies, this raises the
possibility of creating massive black holes.** Therefore, it is not surprising that in young galaxies, which have a diameter of the
order of 50 light years and a mass <10° M, massive black holes already exist, the mass of which can reach 5% of the mass of the
young galaxy.®

Here we consider the case in which galaxy nuclei, whose centers lie on the same axis, merge. However, there are unique cases in
which merged galaxies that do not share a common axis merge." In such galaxies, astronomers can observe several massive black
holes. In addition, it is possible that at the initial moment, separate formations from a large number of galaxy nuclei are possible, as
a result of which a supermassive central black hole may be created, which will form a spherical region of matter, the outer part of
which will be represented exclusively by hydrogen and helium atoms.

So, galaxies are created immediately after the beginning of the influx of matter into the Universe. As space expands, the size of the
galaxy also increases. At the same time, the mass of stars increases over time due to the birth of bineutrons in the vicinity of existing
nucleons. When a large mass is reached, atomic nuclei decay, forming all known isotopes; the matter heats up, and the star begins to
emit thermal radiation. So, the heating of stars and the inner regions of planets is due to ordinary radiation processes. Moreover, the
condensation of created atoms of the same nature in the inner regions of stars and planets will cause atomic explosions, which are
accompanied by deep-focus earthquakes on the Earth and by constant explosions on the Sun’s surface. It is necessary to understand
that in the central part of the Sun, according to the laws of thermodynamics, the nuclei of heavy chemical elements are concentrated.
Therefore, the thermonuclear reaction of combining protons into helium nuclei will be simply impossible.

When stars reach a certain luminosity, modern telescopes can observe them. Of course, first, they will be recorded by infrared and
radio telescopes because of the low temperature of the star’s surface. Therefore, we will see galaxies not immediately after the birth
of the Universe, but only when they reach a certain critical mass.

It is worth noting that gravitational interaction reflects the current state of galaxies,'” while astronomical studies record the past of
the material system of the Universe, where all material objects increase their mass over time. This means that in astronomical studies
we see only 4-5% of the total mass of matter in the Universe.”’

Conclusion

In the UMIE model, galaxies are created immediately after the start of the loading of the Universe with matter. The initial distance
between the planes of galaxies is of the order of 0.1 m. At the same time, the uncertainties in the initial coordinates of the star nuclei
and galaxies, which are described by the Gaussian function, can be 0.02-0.05 m. As a result, there will be a high probability of
merging several galaxies and stars in them. This can lead to the formation of massive stars, as well as a massive central black hole
in young galaxies.

When stars reach a certain radiative capacity, modern telescopes detect them. Therefore, we will not see galaxies immediately after
the birth of the Universe, but only when they reach a certain critical mass.

Gravitational interaction shows the current state of galaxies,'” while astronomical studies record the past of the material system of
the Universe. Since stars and galaxies increase their mass over time, astronomical studies show only 4-5% of the total mass of matter
in the Universe.
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