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Abstract Nowadays black holes in physics are considered real objects; supermassive black
holes exist in the centers of most (all?) galaxies. The creation of black holes is a theory based
on space-time. A new theory called space-matter theory has another explanation. The action-
reaction phenomenon between space and matter causes that space waves. Masses decrease the
energy of the space wave increasing its wavelengths. Lots of masses set up this effect causing
very long waves. Black hole is made in a galaxy if the masses of celestial bodies are big
"enough". Space regions can be depleted, where the density of the space wave is so small that
space as space ceases to exist. This "lack of space" is replaced with space we don't know or
with matter we can't find in our physics books.
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1. BLACK HOLES IN SPACE-MATTER

Black holes were long considered a mathematical curiosity, a singularity according to the
theory of general relativity. General relativity states that a sufficiently compact mass can
deform space-time to form a black hole.! 2 How? A compact mass collapses to zero radius. Its
surface gravity becomes infinite just as its density. A black hole is not just a big mass with big
gravity, it is a region of space-time exhibiting such strong gravitational effects that particles
with or without mass cannot escape from inside it 3. The singularity in physics is disputable,
since the infinity gravity doesn't come into being. The value of the external gravitational field
of a black hole outside of its horizon is the same as that of any other object of the same mass.*

Nowadays black holes in physics are considered real objects; supermassive black holes
exist in the centers of most (all?) galaxies. Time, space and matter we know cease to exist in
the black hole, although the mass of a black hole is a positive value, and the black hole can
also have more other physical characteristics. Black holes are able to grow by absorbing mass
from their surroundings. By absorbing other stars and merging with other black holes,
supermassive black holes may form whose masses are millions of solar masses. Following the
logic of general relativity, black holes are considered to be born when very massive stars
collapse. This theory tries to find how a black hole comes into being in our real world.
Observations and calculations show there is a supermassive black hole in our Milky Way that

has 4.3 million solar masses and its radius is less than 2x107 light years’. In quantum
mechanics there is another process that could create black holes. In principle, black holes
could be formed in high-energy collisions that achieve sufficient density. This is a different
method of creating black holes, but even in this process mass and energy create the black
hole.

From the above-mentioned two aspects are clear:

e Black holes may exist in our Universe, in other words, we may describe the black
holes with the space-time theory or with another model e.g. with the space-matter
model.



e The creation of a black hole is a theory based on space-time. The new theory, called
space-matter theory has another explanation for how black holes can be created in the
real Universe. This study is about this concept.

Black holes in the galaxies cannot be understood from the viewpoint of space-matter
theory, if we don't know the basics of the space-matter model. The space-matter model uses
the common roots of many phenomena that we know as different phenomena, but we think,
they have no connections with each other. Saying this, to understand black holes, we have to
understand how tunneling and gravity work according to space-matter theory.

2. PITCH OF SPACE-MATTER THEORY

Where there is no matter, there is space; where there is no space, there is matter. There is
no "empty" region. Space is what matter uses as space. Space is not dependent on its texture;
it can be made out of matter or non-matter. Time is one characteristic of the given space. In
many spaces, the faster-than-light phenomena (fast waves) are reality (see e.g. the non-local
quantum correlation, tunneling or the expanding rate of the early Universe).

Matter causes waves in space. Solely through the use of space waves, we can express
spatial distance, time and energy. Why? Because space waves have the shortest wavelength,
the fastest speed, and the smallest energy expressed in our terms®.

e Every spatial distance can be expressed using the wavelength of space waves.

In our physics terms: This is the shortest unit of distance (£, )-

e Every unit of time can be expressed using the periodicity of space waves.
In our physics terms: This is the shortest unit of time.

e Every amount of action (energy) can be expressed using the value of the action of
space waves.

In our physics terms: This is the smallest unit of energy (/. )-

e Space and matter exist, if two objects exist, and one of them acts as space while the
other one acts as matter.

e We cannot generally answer the question: "What is space made of?" Space depends on
its relationships. Space is what matter senses as space;

e The actual time of the matter originates from the given space where it is.

2.1. How can we derive our time units from the space wave?

If we understand Space in the common meaning, that is, the actual space is the Space we
call space (Space,.=Space) and we wish to express the time function of Space waves in terms
of physics’ units of time, we may do so. If we take as our unit of time one second, the Space
waves show us how to divide that unit into the smallest possible parts of time. The time
appears as the frequency of the Space wave, or in other words, the action of the Space wave.
One second is as long as the Space wave expresses £ energy. It is calculable according to

the model of space-matter.

2.2. How can we derive our spatial distance from the Space wave?

If we understand Space in the common meaning (Space,.=Space), and we wish to express
our terms of physics’ units of distance using the characteristic of Space wave made by mass,
we may do so. If we take as our unit of spatial distance one meter, the Space waves show us
how to build that unit from the smallest possible spatial parts. The shortest spatial distance is



given by the wavelength of the Space wave. 1 meter =k, X 4, , where k is the wave

number of space wave (time wave). Using waves that have energy, we can give one meter as
energy, too.

2.3. Meter, kg and second expressed in eVolt

If we understand Space in the common meaning (Space,.=Space), and using the action of
time waves (Space waves), we can express mass, energy, time and spatial distance in the same
dimensions, for example in eVolt. The following is based on the cosine model (two

dimensional).
First see the well-known value”:
1 kg represents 5.61x10% eV (1)
Now let's see the new results using the cosine model:
1 meter represents 7.32-107 eV, 2
1 second represents 1.22-10% eV . 3)

There is one more surprising conclusion: time, spatial distance and energy can be given in
meters and in seconds, too. For example:

1 second represents 1.66 x 10 meters . 4)

The values come from the cosine model. If the model is more accurate (for example it is a
three-dimensional model accepting the changing values of gravitational force), the above
mentioned values will change, but the principle remains the same.

The above-written is surprising, but it has old roots. There must be a way to convert — for
example — spatial distance into mass and mass into spatial distance, since the special theory of
relativity® %> shows the connection of mass and spatial distance using:

v v 1

s m'=s-,/1-— -m-——=s5-m = constant, (5)
C v2
I=-
c

The transformation of kgs into meters was meaningless, but we can now express both in eV.

The above mentioned is based on the "common meaning of space". On the other hand, the
matter can use spaces other than this. In tunneling, matter uses another matter as space.

3. EXAMPLE OF A SPACE MADE OUT OF MATTER: TUNNELING IN SPACE-
MATTER

The tunneling is a very good example, where Space,.#Space. Tunneling shows, there are
different spaces. In this case, Space,.=Space,, and Space#Space,,. Space iswhat matter uses
as space!?,

3.1. The mystery of tunneling

Quantum tunneling refers to the quantum mechanical phenomenon where a particle (with
or without mass) tunnels through a barrier that it classically could not surmount.
First Nimtz et al'l- 1> measured the faster-than-light (superluminal) tunneling velocity with
microwaves in 1992. The puzzle is that the jump of the particle over the barrier has no time (it
spends zero time inside the barrier) and the particle is undetectable in this condition. Where is
the particle? The tunneling does take time, so this time can be measured. See Figure 1.



Figure 1. The wave function of tunneling particle.

w(x) 1s the wave function of the tunneling particle outside the barrier. The particle cannot

spend time inside the barrier, because the wave function has no missing part (and no missing
time). The tunneling method of the particle marked with a blue, interrupted line is unknown
and immeasurable. If the wave doesn’t spend time inside the barrier, what is the tunneling
time? Nimtz supposes that the measured barrier traversal time is spent at the front boundary of
the barrier.

The second riddle in tunneling: experiments show that the tunneling particles are faster
than light, and these facts are not compatible with the theory of relativity'®. The growing
velocity of the particle with a rest mass (for example electron) causes growing mass, and if
v—c, then m—o0. Since the mass (of electron) won't be oo, and the tunneling is fact, we have
to suppose that v=c never occurs. There is a discrete jump in the velocities, and after v<c
occurs v>c. How is it possible?

Nimzt'* measured that the tunneling time 7 approximately equals the oscillation time T,

raT=—1 (6)

f;‘zm part ’
where fn part 18 the frequency of tunneling particle (the tunneling time equals approximately
the reciprocal frequency of the wave of particle). Eq. (7) shows how the barrier traversal time
is connected with energy

ra M 7

tun part
where By, part 1S the energy of the tunneling particle. That is, the bigger the energy of the
particle, the higher its velocity, the shorter its tunneling time. Eq. (6) and Eq. (7) give us the
solution in space-matter.

3.2. The mystery of tunneling is solved

If L is the length of the barrier, then the velocity of the tunneling particle can be given as

L
vtun part = ﬁun part x il‘un part = ; (8)
1 1
—X A =—xL 9
T tun part r ( )
ﬂtun part ~ L (10)

Eq. (10) shows that the wavelength of the tunneling particle /£ is as long as the length of

tun part
the barrier. It means, the tunneling particle has one wave inside the barrier. This is the fastest
speed of the tunneling particle. Of course, the whole solution is Eq. (11)



L
ﬂtunpart z;, (11)

where n=1,2,3,..., but every n>1 makes the tunneling particle slower.

In Figure 2. I completed Figure 4. with Eq. (10).
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Figure 2. The function inside the barrier is a fast wave ¢/ (x).

We know the frequency of the fast wave, but not its amplitude.

The space of fast wave (see Reference 5) ¢, (x) is different from the Space, since its
space is inside the barrier. From our viewpoint the barrier is matter. y,,(x) uses the matter as

space, where Space,. = Space,,. Space,, has very long "space wavelengths" 4 >> 4

mass Space *
This is correct, since matter's wavelengths must be much longer than the wavelengths of
Space. 4 is a very special data; in this case, this is the wavelength of Space,,, that is, the

mass

barrier made out of matter acts as space this way. On the other hand, the ¢, (x) is a "normal”

wave, which means there are no half (or part) waves inside the barrier. Using Eq. (5) we can
calculate the hq,/w . ¥4 (x) 1s a fast wave that acts like fast light does, so the above-mentioned

equations of fast light can be applied here. Since ¢, (x) is a fast wave which is a new

fundamental force, it isn't measurable (or not the same way we measure #(x)). The fast wave

has a small "rest" hy,g wave Value. The "rest mass" of the barrier is much bigger than the "rest
energy" of the fast wave, therefore time is able to come into being. Remember Figure 3. The
barrier is able to appear as space and time for the tunneling particle. The tunneling particle
shows that if two objects with different scales of rest energy meet, time comes into being.
Time is always between space and matter, so in this case the barrier is space. See Figure 4.
Note there is no difference between ¢/(x) and g, (x) from the viewpoints of the given

particle, since its frequency level and (whole) energy remained unchanged.

f‘{’ /fjvpace = f‘l”m /f;pacem : (12)
w(x) and ¢, (x) are one and the same wave using different spaces (more in Reference 5).

w(x) uses Space, = Space and y;,(x) uses Space,e = Spacey,.

4. GRAVITY IN THE SPACE-MATTER MODEL

The space-matter model allows us to discern new features of gravity. The main part of the
gravity in space-matter model is the existence of gravitational waves. LIGO detected!?



gravitational waves, they exist. According to space-matter theory gravity is the difference of
the wavelengths of space waves.

4.1. Gravity in the Space-Matter Model

Masses change the wavelength of Space waves. There will be longer and shorter
wavelengths of Space waves around the masses. The different wavelengths mean different
forces. The gravity is when Space pushes masses:

ZFW #0, (13)

where Fspace are vectors of the force (action) of Space waves from the viewpoint of mass.

Mass moves the direction of the resultant vector (except in special cases not detailed here).
Among bodies experiencing gravity, the frequency of Space waves decreases. That is, the

Space “pressure” between the bodies decreases. Gravity arises, because the portions of Space

with higher force (action) shift the masses. If on one side of a mass the Space wave has f,

frequency, and on the opposite side of this mass the Space wave has f,, frequency and
fa < f.,, then the mass goes into the direction of f,,. The greater f,, frequency  the
greater force (action) of Space moves the mass forward; see Figure 3.

Figure 3. Space wave model of gravity (model, not proportional).
Big (yellow) and small (blue) masses and Space waves.

5. DENSITY OF SPACE WAVE

If the mass decreases the energy of the Space wave, it increases the wavelength of the
Space wave, where Space,=Space. Lots of masses set up this effect, causing very long
waves. Space regions can be depleted, where the density of the Space wave is very small.
Space wavelengths (.Z) with different amounts of masses and their densities:

Aress mass < Aore mass » (14)
Pspace ! Hress mass > Mspace ! Amore mass - (15)

The densities are different. Existing Space,.—=Space needs a minimum density.

Rspace ! Amax > Drmin - (16)
D, is the value where space stops existing as Space. If the actual density approaches this
density,

DSpace = Dpyin» (17)
then the Space wave reached its maximum wavelength . If

Dgppce < Diin » (18)

then Space as Space will disappear. How?



6. SPACE WAVES IN BLACK HOLES IN GALAXIES

In a black hole Eq. (18) will be true. Space disappears. Here Space,.#Space, Space will be
replaced by matter or Spaceqme,. There are three basic scripts.

e Space tears. The tearing of space is possible according to the string and M-theories!®.
The tearing of Space may create a Space,.,, or Matter,.,. The created
Matter,.,#matter. The newly created Matter,,, will act as Space,. for the matter
(mass) entered the black hole. That results in a new condition of the mass having
entered the black hole, since its Space, changed. The mass will adopt the new
Space,, and it changes its characteristics. In other words, it "takes off" its mass
costume and "picks up" a new dress. In the new Space,., mass appears as a fast wave.
This script is based on the tunneling. The tunneling is a real and working way that
shows this is a possible opportunity.

e Space (Space,. = Space) turns into matter. Space can turn into matter according to
quantum mechanics. But now the created matter,,, will be different from matter
(mass) we know, since the known matter (mass) forced this change and the matter
needs a space.

e Laczkovich!” has solved the circle-squaring problem. Taking this, there can be a
possible decomposition between particles independent of their shapes and
measurability. So, the Banach-Tarski Paradox (BTP) or a similar operation can work
in a black hole. Let's see one single Space wave with small density. Let's see it as a
three dimensional Space particle. Using the BTP, the Space particle goes to finitely
many pieces. These pieces will be reassembled into two Space particles. One Space
particle is measurable from the viewpoint of Space. This is a Space particle. The other
Space particle is immeasurable from the viewpoint of Space. This particle is a kind of
matter we don't know. If this particle repeats the BTP, there will be two Space
particles and one unknown matter particle. This unknown particle uses these two
Space particles. The mass we know can use this unknown matter as space. In this case
in Space there are two effects of two different matters but the value of gravity remains
unchanged, since the mass we know turned into a fast wave the same as in the case of
tunneling.

7. WHAT IS A BLACK HOLE MADE OF?

Nowadays physicists mean, when very massive stars collapse to zero radius, a black hole
is created. This statement can be correct or can't.

Can we give a different solution for how black holes are creted? Yes, we can. We don't
need the collapse of a very massive star. We need lots of big masses inside a galaxy. Masses
increase the wavelengths of Space wave. If there are many masses in the given portion of
Space, the Space waves will be very long. If these long waves result in Dy, < D,;,, Space

tears, and because of the small density of Space waves, a black hole will be created. Where
does the black hole come into being? It depends on the topography of Space waves of
masses—typically in the centers of galaxies.



In a black hole mass is supposed to disappear. How? Masses in a black hole act like the
mass in the tunneling. If the Space, has been changed, matter changes its form. That is, the
mass will be transformed into a fast wave that travels in the Space,... Where does this Space,
lead? To a new Universe? No, black holes don't lead to a new Universe. Mass remains in our
Universe, but it will use a different Space,; as non-mass, since mass as mass cannot use this
Space,.. What is Space,.? Either Space,.=Space,., or Space,=Matter,c.

8. WHY BLACK HOLES AND GALAXIES CANNOT GROW INFINITE

Using both the special theory of relativity and space-matter theory, and studying the size
of galaxies, we can calculate the value of D, ;. On the other hand, the tearing of the Space is

not an infinite lack since galaxies have finite sizes. That means even Space,.,, and Matter,.
cannot endlessly grow.

After a black hole has been created, it can continue to grow by absorbing mass from its
surroundings. How big can a black hole be? A black hole is the tearing of Space. If a black
hole in the middle of a galaxy started absorbing masses from its surroundings, it would
become smaller—sooner or later. Why? Because masses "sucked in" from the black hole's
surroundings are parts of the system that keeps the tearing "alive". "Sucking in" means that
masses will be stuck in the black hole. In the galaxies, masses are moving. We know the
moving bodies change their masses and gravities with their velocities. So, the gravity of the
system cannot be the same without the existence of the given "sucked" masses, since the
"sucking in" is just one picture of the movie. It is just one state of the gravity of a given mass
that was present at a given velocity. The masses that disappeared in the black hole won't
change their gravities any more. The masses around the black hole not "sucked in" can
replace the lost gravity just in a given range. The more masses disappear in the black hole, the
sooner comes the decreasing of the black hole, since masses around it cannot travel faster than
light in Space. There is a point where the gravity of the system will decrease, the black hole
will be smaller, its gravity will be smaller. I think flares can show this phenomenon.

If the black hole decreases, the bodies around the black hole will travel more slowly. The
system will find its equilibrium via iterations. There is equilibrium, since we live in a stable
galaxy.

The same effect regulates the sizes of galaxies.

Where is the mass "sucked in"? These masses disappear as masses, they will be fast
waves. The metamorphoses of how mass turns into fast wave and fast wave into mass are fast
and observable in the tunneling. The fast waves are able to leave and enter the black hole
without getting stuck in, since they are not connected with its gravity.

9. GRAVITY IS GRAVITY. OR NOT?

The gravity of a black hole cannot work the same way as the gravity of a mass. This
statement comes from the fact that the black hole is not a mass. The gravity pictured in Figure
3 exists as changes of wavelengths of Space wave made by masses. In the black hole the
Space waves are missing. These "missing" Space waves act on every mass in the galaxy. We
can model it like this: the Space waves between the black hole and the given mass depend on
the mass of the object. Every mass creates its own Space waves that depend on the given
mass. That is, the Space waves between the masses and the black hole are "normalized", that
is the effect of distance between masses and black hole is missing. A draft function of this
connection may be like this:



L= 19
~ (19)

i+ j,Space

4

i,Space

at every value of i and j, where m; mass creates the /7, 5, -

Eq. (19) also explains why the stars rotate around a black hole differently than the planets
around a star.

9.1. Calculations?

I don't intend to build a detailed model of a black hole; all I wanted is to show a different
way we can think about black holes—using a new theory called space-matter.
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