e
7

%
.&
AL O

Fundamental Journals

International Journal of Fundamental Physical Sciences (IJFPS)

Original Research Papers
Open Access Journals
ISSN: 2231-8186

IJFPS, Vol 13, No 1, pp 01-04, Mar, 2023
https://doi.org/10.14331/ijfps.2023.330156

A. Sorli

Irrefutable Proof of The Non-Existence of a Gravitational
Singularity at The Centre of a Black Hole

Amrit Sorli

Bijective Physics Institute, Slovenia

sorli.bijective.physics@gmail.com

Received Feb 2023
Received in revised: Mar 2023
Published: Mar 2023

ABSTRACT

Astronomical observations confirm that gravitational force decreases with the square of the distance. If the gravitational force in
the centre of Sagittarius A* were close to infinity and would decrease with the square of the distance, our Milky Way could not
exist as we observe it. This fact is irrefutable proof that there is no gravitational singularity in the centre of Sagittarius A* and in
general, there is no gravitational singularity in the centre of a black hole.
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INTRODUCTION

On the surface of a given stellar object, we measure
gravitational force by the gravitational acceleration a.

a="27 &
Above the stellar object, as distance r increases a diminishes
accordingly to Eq. (2).
Going below the surface of the stellar object, as distance r
diminishes mass m diminishes in accordance with the Newton
shell theorem and gravitational acceleration a diminishes
accordingly.

Penrose’s proposal of gravitational singularity in the centre of
a black hole suggests that inside the black hole Newton’s
theorem is not valid.

This has never been proven by astronomical observations. In
Penrose’s model gravity increases with decreasing r and is
infinite in the centre of a black hole (Penrose, 1965).

Let us imagine that gravitational force is infinite in the centre
of Sagittarius A* and is decreasing with the square of the
distance. If this were the case the gravity of Sagittarius A*
would act on the stars in the Milky Way with enormous
strength and the Milky Way would be totally different than we
observe it to be.
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This is irrefutable proof that Penrose’s idea of infinite gravity
inside black holes is incorrect.

Also, from a mathematical point (co — X = o), Penrose’s idea
seems wrong, infinite gravity minus A gravity is still infinite
gravity: Fg,, —AFg = Fg. If only one point of space in the
observable universe would have infinite gravity, it would mean
that the entire observable universal space would have infinite
gravity.

GRAVITY INSIDE THE EVENT HORIZON
CONCLUSION

Black holes obey Newton’s law of gravity. Going toward the
centre of a black hole gravitational force decreases according
to the Newton’s shell theorem. Gravitational acceleration a at
given point T a distance r above the centre of the black hole
can be calculated as follows:
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where m; is the mass of the part of the black hole that is below
the point T and therefore within distance r; from the centre. In
the centre of the black hole, gravity is zero as it is for all stellar
objects (A. Sorli, Celan, & Gorjup, 2022).

Penrose’s model does not tell us how gravity decreases with
distance from the centre of the black hole. The rate of decrease
in gravity should be much higher than by the square of the
distance in order to reach the correct gravitational acceleration
a on the event horizon, according to Eq. (1).

This problem does not seem solvable, suggesting that the
geometrisation of gravity inside stellar objects has led to the
development of inaccurate models.

CURVATURE OF SPACE CAN BE REPLACED BY
THE VARIABLE ENERGY DENSITY OF SPACE

Measurements carried out by NASA in 2014 show that the
space of the universe has a Euclidean shape (Wollack, 2014).
This discovery requires the development of gravity in
Euclidean space. Gravitational acceleration a at the given
point T in Euclidean space is the actual value of the strength
of gravity. Gravitational acceleration can be seen as the
gravitational vector, so we can write a = g.

This model works perfectly at every given point of universal
space and defines g in terms of the variable energy density of
space. In intergalactic space energy density of space is
constant so g tends to zero.

At a given distance R from the centre of a given stellar object
(R = r), wherer is the radius of the stellar object with a mass
m, we calculate the gravity vector g as follows:
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where ppp is the Planck energy density of space for the
intergalactic space, p.g is the energy density of space in the
centre of the stellar object, V is the volume of the stellar object,
r is the radius of the stellar object, and G is the gravitational
constant (Gorjup & Sorli, 2022).

Another weak point of the gravitational singularity model is
that it cannot explain the source of the jets.

The Schwarzschild radius 7, is the radius at which a stellar
object of a given mass becomes unstable and starts eating itself
because the energy density of space in the centre of the black
hole become so low that atoms become unstable and fall apart
into elementary particles (Gorjup & Sorli, 2022).

The disintegration of atoms into elementary particles forms
stellar and galactic jets which are well documented in the
scientific literature (Blandford, Meier, & Readhead, 2019;
Grudi¢ et al., 2022).

This process is wrongly called “gravitational collapse”. A
black hole is transforming its own matter back into elementary
particles not because of infinite gravity in the centre but
because of the extremely low energy density of space.

Infinite curvature and gravitational singularity are in
contradiction with the extension of the mass-energy
equivalence principle on the superfluid quantum space, where
a given black hole diminishes the energy density of space in
its centre exactly for the amount of its energy (A. Sorli et al.,
2022).

E =mc? = (ppg — pcp)V 4)

The mass of every black hole is finite and, therefore, also the
gravity at its surface is finite and decreases toward the centre
where gravity is zero. The idea that a stellar object with finite
mass could produce infinite gravity force is flawed. In
principle, only a black hole with infinite mass could produce
the infinite gravitational acceleration and consequently infinite
gravity force on its surface:

Moo G

aOO = TZ (5)
In physics, gravity is directly defined by the amount of mass
of a given stellar object, not by the curvature of space. The
curvature of space is only a mathematical description that
describes gravity. A mathematical description cannot be a
cause of infinite gravity.

The idea that gravity is not a force but rather the effect of space
curvature is false. Gravity is a force that has its origin in the
variable energy density of space. An area of space where the
energy density is higher is pushing towards the area of space
where the energy density of space is lower. Gravity force is
embedded in the variable energy density of space (Gorjup &
Sorli, 2022).

Imagine a point in space one meter above Earth’s surface.
Gravity force is there, but if no object is there, it will not act.
Once you place a physical object at a point, gravity acts on the
area of the lower energy density of space caused by the object
and pushes it towards the Earth’s centre.

An object that is inside the area of the lower energy density of
space also moves. The curvature of space is a mathematical
model, and the variable energy density of space is a physical
model. In both models, mass is not directly related to gravity:

mass — curvature of space — gravity
mass — variable energy density of space — gravity

The variable energy density of space is superior in the way that
explains the physical origin of gravity force and is correct
about gravity inside the Schwarzschild radius, where the
curvature of space has given wrong assumptions.



IJFPS, Vol 13, No 1, pp 01-04, Mar, 2023

A. Sorli

GR AND QM NEED FUNDAMENTAL
PHENOMENOLOGICAL RESEARCH

Penrose’s mathematical development of GR space curvature
into infinite curvature in the centre of black holes is
mathematically correct, but it has no physical meaning.

The weak point of mathematical physics is that the existence
of mathematical elements in given models is not checked from
the phenomenological point of view.

A mathematical object that describes gravitational singularity
is a priory taken to be real without having experimental
support. This is also the case with some models of QM where
for many mathematical elements we do not know if they have
physical existence.

Such an example is the open question about the physical
existence of a mathematical description of a Higgs field that
has the Higgs boson as the fundamental element. How the
Higgs boson which is unstable and has an extremely short
lifetime could give 1% of the mass to the proton in interaction
with gluons considering that the proton has an almost infinite
lifetime was never explained from a phenomenological point
of view (A. S. Sorli, 2020).

The existence of the Higgs field was predicted to explain why
some particles, for example, protons have inertial mass and
others, for example, photons, have no inertial mass.

The idea was, that the Higgs field interacts with some particles
and “slows them down”, and does not interact with some other
particles. “Slowing down the particle” was meant as giving it
inertial mass. In QM, there is no difference between the inertial
mass and the rest mass of a given particle. According to Eq.
(4) rest mass and inertial mass are two completely different
phenomena, (Eq 6).

E =mc? = (ppg — pce)V (6)

In the above equation, m is the Rest mass and (ppg — pci) iS
as Inertial mass.

Rest mass m, is another expression for the amount of energy
E that is incorporated in a given elementary particle. The
inertial mass m; has a physical origin in the difference of
energy density of superfluid space that generates inertia as the
physical property of a given particle or massive object rest
mass m,, as you see Eq. 7 below:

me ~ m; = (PPE:ch)V @

Detailed phenomenological analysis of GR and QM is needed
in order to see which mathematical elements in these models
have direct counterpart elements in physical reality and which
have no direct counterpart elements in physical reality.

Since 1905 when SR was born, mathematics has overruled
physics, and this represents for a fundamental physics a serious
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problem that should be addressed in order to strengthen the
phenomenological aspects of today’s physics.

The term “black hole” is deceiving, it suggests the imagination
of a hole in space that sucks in other stellar objects and even
light cannot escape its enormous gravity force. A black hole
would be better named a “black star”. In the centre of black
stars energy density is so low that atoms become unstable and
fall apart into elementary particles. This creates enormous
pressure in the centre and a black star will explode into a
“supernova”.

In the centre of black holes, atoms are transformed back into
elementary particles. This creates enormous pressure and if the
gravity pressure of the black hole is not big enough, such a
black hole explodes in a supernova. When the black hole
gravity pressure is strong enough, as is the case for example
with the black hole in the quasar SMSSJ215728.21-360215.1
which has about (3.4 + 0.6) - 101° solar mases.

The transformation of matter into elementary particles creates
high pressure that causes the explosion that opens the hole in
the direction of the rotational axis (A. S. Sorli & Celan, 2021),
see Figure 2 below:

Figure 1. Cross-section of a black hole in the centre of the
quasar SMSSJ215728.21-360215.1

CONCLUSIONS

Geometrisation of gravity has led to the misunderstanding of
gravity inside black holes. Newton’s shell theorem is
applicable inside black holes as well as in the rest of space.
The hypothesis of a gravitational singularity in a centre of a
black hole is an error, there is no single astronomical
observation that would prove its existence.
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