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Summary of Part 2

The study proves that particle fusion is the electrodynamic origin of black holes, as demonstrated by the universal
electrodynamic total energy equation. It also shows that a single universal energy-curve shape appears across
particle fusion, black body radiation, and binding energy per nucleon, presenting this as evidence of a universal
pattern. It is demonstrated that the same framework overturns key parts of relativity by stating that particle velocity at
the Schwarzschild radius is not limited to the speed of light and that black holes do not contain a mathematical
"singularity” but instead a tiny, ultra-dense single atom with a mass about 0.1% of the black hole's mass, extreme
energy, and near-zero temperature. The paper further presents calculations for particle types and energies inside and
outside black holes, along with derived gravitational redshift equations that include motion variables absent from
relativity. It is also demonstrated that Hawking radiation occurs deep inside the black hole’s nucleus rather than at the
Schwarzschild radius and that cosmic background radiation can be explained as electromagnetic waves of
gravitational origin, matching observed microwave-to-infrared spectra in agreement with measurements from the
COBE NASA satellite. The study asserts that the newly derived universal gravitational force is the only law capable of
explaining "astrophysical jets" around black holes, as well as particle capture and escape.

Acronyms, Abbreviations, Keywords:

BH / BHs: black hole / black holes

SR: Schwarzschild radius

EMW: electromagnetic wave

EMR: electromagnetic radiation

EMF: electromagnetic field

COMU: center of mass of the universe

GEMW /| GEMWs: gravitational electromagnetic wave / gravitational electromagnetic waves

Abstract

The electrodynamic origin of black holes as well as the electrodynamic origin of the gravitational
force developed in the present study will contribute to a better understanding of how our universe
works and obeys the real-world physics demonstrated by the more than proven laws of
electrodynamics.

There are many scientific articles published on black holes. Unfortunately, almost all of them lack
a real-world physics approach because authors based their studies on the pseudo-physics, invalid,
and faulty theory of relativity that hindered and damaged the progress of physics for more than
100 years due to the unthinking adherence of scientists to that theory.

This study presents a new perspective that will clarify and demystify many aspects about the origin
of the gravitational force through a newly derived equation with terms that are absent in basic
Newton’s gravitational law. It will also be demonstrated the decay of the gravitational force, the
origin of black holes, what they really are, how they are formed, how they evolve, the real radiation
spectrum, what particles are the constituents of black holes, what particles are to be found outside
a black hole, the wavelength shift (or redshift) of black holes, and other properties.
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e Do “receding” galaxies really mean that the universe is expanding?

e |s it scientifically serious to accept that gravity is not a force, but a “geometrical effect”
caused by mass?

e s it scientifically serious to accept that “geometrical gravity” lacks a unique unit of
calculation, because it depends on what is being calculated?

e Can it be scientifically acceptable that a lump of Newtonian mass bends EM radiation?

e Can monochromatic radiation emission from black holes be scientifically acceptable?

e Can it be scientifically acceptable that some types of black holes do not rotate?

Based on realistic and proven universal laws of electrodynamics, the answers to these questions
will naturally emerge as the current real-world study is developed.

Introduction

To gain deeper insight into the electrodynamic origin of black holes and gravitational force, the
reader should be aware of some important flaws of the theory of relativity. A theory that
contributed to the misinformation about how Mother Nature works.

The theory of relativity violates its basis, i.e., the tenet of relative motion. Relative motion
depends on relative coordinates, not on reference frames [1]. Magnitudes measured from a
relational motion will have the same value on any frame of reference. Also, the theory postulates
the equivalence of inertial mass with gravitational mass. According to this theory, gravity is not a
force but a curvature of space-time, i.e., a geometrical property, so that the gravitational mass is
not subject to Newton's third law. An absolute contradiction to the mass equivalence principle.

The velocity of light is not absolute, as postulated in the theory of relativity. The velocity of light
depends on the relative motion between sources or between the source and detector (observer).
The velocity of an EMW is only constant relative to the medium. The velocity of light obeys
the principle of relative velocity addition/subtraction so that there is no speed limit in the
universe. The velocity of an EMW source adds/subtracts to the wavefront speed. Otherwise, no
Doppler effect or Cherenkov effect can be observed.

Another important flaw in the theory of relativity is a wrong energy equation that only depends on
velocity while the acceleration of the system is not taken into account. This is especially
dangerous when applied to nuclear fusion, where massive acceleration of charges exists. It means
that radiation energy calculation is totally ignored [2]. The momentum change equation in the
theory of relativity is also flawed because it lacks an acceleration term as well.

The absence of a real-world physical explanation of the “unusual” high velocity in the outer arms of
spiral galaxies gave rise to the unphysical and absurd assertion that it is caused by "dark matter”
or "dark energy." How scientists could accept something like that is beyond understanding.

The present study is based on the universal electrodynamic force [3], from which the new
gravitational law is derived. Also from the universal force, a universal total energy equation has
been derived [4]. This is the first time in physics a true total energy equation has been
formulated, including the classical potential energy term and kinetic energy terms depending
on velocity and acceleration. A universal total momentum change equation with an acceleration
term has also been derived from the universal force. These equations have been successfully
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applied to calculate the real released energy in nuclear fusion and the real energy of the products,
as well as the discrete atomic energy levels and atomic spectra [5].

The cosmic-scale application of the universal electrodynamic force, energy, and momentum
equations will be demonstrated throughout this study.

The universal electrodynamic equations are valid on any scale, from subatomic particles to
cosmic dimensions.

The Electrodynamic Origin of Black Holes

The scientific literature in general differentiates between a quasar and a black hole. However, they
are one and the same thing. The origin of black holes arises naturally from energy analysis for
particle fusion made with the universal electrodynamic total energy equation.

The universal electrodynamic total energy equation

For the first time in physics, a true total energy equation has been formulated, including terms
accounting for potential energy and kinetic energy depending not only on velocity but also
acceleration.

The Universal Total Energy [4] is derived from the Universal Electrodynamic Force, which gives
us an accurate energy equation. You can find more details in the article Nuclear Fusion Enhanced
by Negative Mass — A Proposed Method and Device — (Part 2).

The Total Energy equation has three terms:
1) The Potential Energy term, which depends on the relative position of the charges.
2) One Kinetic Energy term, which depends on the relative velocity of the charges.

3) One Kinetic Energy term, which depends on the relative acceleration of the charges. This term
accounts for radiation energy and is not found in scientific literature as being part of the total energy
of the system.

E= 1 <kq1q2 < 1 i) _ ka1qz (i - l) 2+ %ZCOS@ (ln(ri) — ln(rf))a> (16)
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/1+(cos(9)2—1)’c’—2 Troh ©“ NTr T

The initial distance is usually taken such that the rest energy of the system is approximately zero,
which usually means r = o. But as infinity is not a defined number, let's take a practical value from
Mother Nature that can realistically be used instead. Infinity can be replaced by a huge distance,
approx. x10 bigger than the oldest light we have observed from the "Big Bang" (46500 10°ly =
4.410%°m). To be safe, we'll take r; = 102" m.

However, zero energy does not just happen when charges are at rest and separated by large
distances. As demonstrated in the article "Nuclear Fusion Enhanced by Negative Mass - A
Proposed Method and Device (Part 2)," there is a second solution to Eq. (16) that, depending on
the system dynamics, yields zero energy for a specific close distance.

For the first time in physics, it has been found that zero energy is impacted not just by potential
energy but also by the system's dynamics.

1

/1+(cosz(9)—1)z—:

physically realistic compared to the known "Lorentz factor" because it also takes into account the

that is

As we can see in Eq. (16), the total energy is affected by a factor y; =
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type of motion that is given by the angle 6 between 7 and v (the relative position and velocity). Note
that the "Lorentz factor" is only valid for circular motion. Also note that 1 < y; < oo depending on the
angle 8 between 7 and v and the relative velocity, reaching a maximum value (or o) for 8 = g

We can write the total energy of the system in short form as:

E =YE(U+K+Erad) (17)

The "rest energy" is no other than the potential energy "U" when the kinetic variables are zero (v =
0 and a = 0). The Universal Force shows us that zero velocity doesn't mean that acceleration should
be zero. Note that in this case y; = 1. Under such conditions, the rest energy is:

E=E,=U

The "rest energy" depends on the distance between the centers of charges, the kinetic energy term
K depends on the relative velocity, and the kinetic energy term due to acceleration (radiation energy)
iS Ergq-

We successfully applied the Total Energy equation, among other things, to precisely calculate the
real released energy in nuclear fusion and the single energy of the products, including radiation
energy. For more details, read the section “How to Calculate the Real Released Energy and the
Single Energy of the Products” in the article Nuclear Fusion Enhanced by Negative Mass — A
Proposed Method and Device — (Part 3).

Equation (16) can be used to calculate EMR absorption or emission indistinctly. It is merely a sign
change due to the angle a (head-on motion or the opposite).

The Universal Shape of the Curve of Energy

The universal force and universal total energy equations show us that the force and energy curve
have a universal shape. The same pattern can be seen in particle fusion, nuclei fusion, binding
energy per nucleon, nuclei density, black-body radiation, gravitational energy, celestial bodies'
density, etc.
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0 2307 4ixA0T XA 8.01077 1k 1.x 1076 1.x 107" 1.x107** 1.x10°%
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Figure 6
Left: energy graph in regular scale — Right: energy graph in logarithmic scale
Universal shape of the energy curve from the interaction electron-proton

In Fig. 6 we see an example of the energy curve for the electron-proton head-on interaction in both
regular scale and logarithmic scale.

Another example is the curve of the binding energy per nucleon. In general, the number of protons
in nuclei is equal to the number of neutrons, except for a few nuclei that have more neutrons than
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protons. For simplicity, let's assume that all nuclei have an equal number of protons and neutrons.
As the neutron is a proton-electron bound, nuclei will always have double the number of protons
than electrons, which are organized in alternating nuclear “sandwich” shells as described in this
article. Then, we can replace the charges in Eq. (16) as q; = 2 q, and q, = q..

The binding energy per nucleon is the energy

i divided by the mass number: E,, = g.

We assume head-on motion (¢ = 6 = ) and
take the element with the highest number of
BE Nusleon VeV ] protons which is Oganesson, with Z=118,
4 A=294, N=176.

6

To get the energy in eV, the energy equation is
multiplied by the proper factor. The curve of
3 Al , I ! | binding energy per nucleon shown in Fig. 7 was

10:2% 10 102 4orY 0¥ a0® 10B 10°Y m

Avg Proton-Electron distance [m] Obtained fOI' a= 4‘.4‘ 1032 [_] and V=

52
8 m
Figure 7 2.710 [?]
Binding energy per nucleon determined by the electrodynamic
total energy equation

As we can see, there is no more need for empirical formulas to find the binding energy per nucleon.

The couple of examples given above are only the tip of the iceberg to show you the extent of the
universal total energy. As demonstrated in the study on the new atomic model, the total energy
equation also provides precise calculations of the energy of particles and atomic energy levels as
well as the spectral lines from energy absorption or emission from elements.

Particle Fusion as the Origin of Black Holes Proved with the Universal Total Energy
Equation

In the article Nuclear Fusion Enhanced by Negative Mass — A Proposed Method and Device — (Part
2), we have already analyzed the points of maximum force, zero force, maximum energy, and
zero energy for the special case of proton-proton fusion, i.e., head-on motion (@ = 8 = ).

Now we’ll do a general analysis and find the point of maximum energy given by Eq. (16) by taking
the derivative with respect to r equal to zero.

0 k kq.q,v* 2k cos (a)a
E(E):O:)/E<_ 09z | k0:192v° _ 2kq1q; ())z0

T2 c%r? c?r
Solving for r:
2
(1)
- __\ ¢/
r= 2 cos(a)a (18)

This is the distance for the maximum energy and zero force, while the maximum force
happens at double this distance.

Now assume that the magnitude of the acceleration is caused by a mass M located at the distance
r:
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“Z (19

a = —
T

Replacing (19) in (18) and solving for r, we get two solutions:

r = 0; however, as particles have a real physical radius, this is just an unphysical mathematical
solution that will be dismissed. So, the only remaining possibility is to take the second solution:

2 cos (@)GM

v2
C2<1_C_2)

r= (20)

Equation (20) is the general expression of the Schwarzschild radius (SR) that we may identify

ast, = _2cos(al)726M (21)
*(1-32)

In the special case of head-on motion (a« = m) for v << ¢, the SR reduces to the following:

2G6M
s =

= (22)
The real “accretion radius” (2 SR) arises naturally when finding the point of maximum force,
which is double the Schwarzschild radius: r,.. = 2 ;. See Figs. 9 and 10.

In the article Nuclear Fusion Enhanced by Negative Mass
— A Proposed Method and Device — (Part 1) we have
demonstrated that the Schwarzschild radius is exactly the
radius of the particles at the moment they fuse, i.e., when
the particles overlap by their radii, as shown in Fig. 8 for
the proton-proton fusion.

As stated before, this is the point of maximum energy
and zero force.

Equation (18) tells us that at the particle scale the SR does
not depend on the charges but entirely on the kinetics of

Figure 8 the system given by the relative velocity and acceleration.

Fusion of two protons. The Schwarzschild radius is

the radius of the patrticle during the fusion process. .
P I P The Lennard-Jones Potential model as well as the Van der

Waals interactions, Van der Waals force, and Van der Waals radius are not based on the laws of
Electrodynamics.

The interaction distance between single charges, nuclei, atoms, or molecules is dynamic and
depends on the kinetics of the system. Thus, assigning fixed values of “Van der Waals radii” to the
elements in the periodic table is completely wrong.

Though at a large scale the lump Newtonian mass appears in the equation of the SR, there is no
critical mass or mass limit for the formation of a black hole, which is caused by particle fusion. The
Chandrasekhar limit does not play any role in the formation of black holes.

The Tolman—-Oppenheimer—Volkoff limit is invalid. Moreover, those equations totally ignore the
energy that is given by the kinetics of the system, which is responsible for the SR. This is indeed
not a black hole but “a hole” in the theory of relativity that demonstrates a very poor physical
assessment of the problem.
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Magnitudes and Range of the Schwarzschild Radius, Velocity, and Acceleration

Equation (18) is the general equation of the Schwarzschild radius that proves the electrodynamic
origin of black holes. As r is a magnitude and to have a defined positive value 0 < r < co means
that the acceleration must always be greater than zero a > 0, while the velocity will have two
ranges depending on the type of motion.

To simplify, let's assume two scenarios where particles move in the same line in opposite
directions (¢ = m, head-on motion) or in the same direction (« = 0, away motion). In both cases
a = 0, and y; = 1. Therefore, the positive sign for our solution will reduce to the following two
cases:

1) If « = 6 =  (head-on motion), then the velocity must be v < c.
2) If ¢ = 6 = 0 (away motion), then the velocity must be v > c.

The second case could be applied to media where the Cherenkov effect is observable.

Magnitude of the SR and its range

) cz(l—é> 2 c2
1) For head-on motion (a = 6 = m): r = Zac fv=0,thenr = Y Ifv<c,thenr < v

As the acceleration can never be infinite or zero for r to exist, it means that the SR will always
2

have a minimum and maximum value, so that its range for this motionis 0 < r < ;—a
2 v?
?(1-%)
2a

thenr > g Thus, the SR range for this motion is r >

2) For away motion (¢ =6 = 0):r = — . There is no valid solution for 0 < v <c. If v > c,

2

c
2a’

Magnitude of the velocity and its range

When solving Eq. (18) for the velocity, we get: v = ¢ /1 + ZT%ZS(Q)

1) For head-on motion (a =60 =mn):v=c /1 - 2% A real solution requires that a < ; Since a

2 2 2
can never be zero, its range is: 0 < a < :—r If a = :—r thenv=0.f0<a< :—r then v < c. Thus, the
velocity range for this motionis 0 < v < c.

2
2) For away motion (a =6 = 0): v =c /1+2%. Ifa=;, then v =2 c. If0<a<;—r, then v <

V2c. lfa> ; then v > /2 c. Therefore, for this motion the relative velocity range will be v > ¢,

depending on the relative acceleration. For very low acceleration, the relative velocity may have a
minimum magnitude v = c.

Magnitude of the acceleration and its range

2
2(1_2
c (1 )

When solving Eq. (18) for the acceleration, we get: a = — 2 cos(a)r”



1) For head-on motion (a = 6 = m): a =

2
2(1 Y
c (1 Cz)
2r

. As a can never be zero, we have seen that the

2 2
velocity range for head-on motionis 0 < v < c. Forv =0, thena = :—r ForO<v<c,thena< ;—T

Thus, the acceleration range for head-on motionis 0 < a < :—r

2) For away motion (a« = 6

0):a

2

2
2(1_2Y
c (1 )

2r

. As the magnitude of a must be always positive and

2
greater than zero, the minimum relative velocity for away motion must be v > ¢, so that a > :—r

The maximum relative velocity for away motion is v = /2 ¢, that makes a = g So, the

. . . c?
acceleration range for away motion is a > pys

Summarizing the magnitudes of the relative motion variables at the SR and their range,
according to the type of motion

Table summarizing the magnitudes of the relative motion variables at the SR and their

Magnitudes of the relative motion variables at the SR and their range
Head-on motion (0t=6=r) Away motion (00=0=0)
Variables

At the SR Range At the SR Range

! B <= i il g & o B
2a 2a =7 2a 2a | ' 2a

v 0 <c 0<v<ce \/T(, >c v>ec

a c ¢ c? c? c?
By ||| e 2r >2r | ?%72r

Figure 8a

range, according to the type of motion

adopted in the real world for the SR.

In Fig. 8a we have summarized
all the calculations from the
previous sections for the
motion variables according to
two types of motion.

The relative velocity v = ¢
commonly assigned to the SR
is just a mathematical limit that
makes the equation of the SR
undefined.

It is not a physically realistic
velocity magnitude to be

The zero relative velocity in head-on motion means the moment of impact or fusion of the colliding
particles at the SR. This is also confirmed by the zero momentum change at that point (see Fig. 9).

HEAD-ON MOTION

Acceleration and velocity angles of external

particle: « = 6 = m; direction right/left: +/-

SR

Internal side
of BH

External side
of BH

Vi

a

Ve

v

0<v<c
Fusion

Before collision: vV = +v; — (—V,)

Figure 8b

AWAY MOTION

Acceleration and velocity angles of external
particle: a = 6 = 0; direction right/left: +/-

SR

Internal side
of BH

External side
of BH

»

V>0

vi>cC

v>c

v =+4v; — (+v,)

Relative velocity for particles at the limits of the Schwarzschild radius. Head-on motion
and away motion of particles in black holes

As shown in Fig. 8b, at the
internal limit of the SR,
particles are moving with
velocity v; < ¢ for head-on
motion.

However, for away motion,
the internal velocity must be
v; > ¢ for an external particle
to have v, > c in the right
direction.

It’s important to know that
v; = 0 near the SR does not
happen.



We see that for an internal particle to get outside the BH, it needs a velocity v; > c.

That may happen depending on the refractive index around the SR region (Cherenkov effect).

The Nucleus of a Black Hole

We have stated before that the universal total energy equation (16) has two solutions for zero
energy: one given by the potential energy (at a very large distance) and the other (at a very short
distance) given by the kinetics of the system, i.e., velocity and acceleration.

Thus, for the first time in physics, we cannot assume anymore that zero energy only happens
when the particles are separated by very large distances.

This is an extremely important consequence that will define a small black hole region that we call a
nucleus, where particles are trapped.

Within the nucleus, energy absorption is always much greater than energy release. We'll see later
that there is a very tiny region within the nucleus with an approximate radius of r ~ 1076° [m]
where no radiation takes place but only energy absorption. As the nuclear radius increases,
radiation energy also increases from very faint to relevant magnitudes.

As a picture is worth a thousand words, let's summarize all of the above with a couple of pictures
that will show the physics behind a black hole formation, as well as what particles and radiation we
may expect outside and within a black hole in general. In a later section we’ll analyze in detail black
holes of several sizes and prove that the radiation described by Hawking does not happen at
the SR [16] but deep inside in BHs, within the nuclear region. Therefore, it cannot be measured.

In Fig. 9 we see an example of the electrodynamic origin of black holes and how a black hole
originates from an electron-proton fusion. The curves of force, energy, and momentum are very
clear in describing the physical effect. It is obvious that a massive black hole will never be created
from the isolated fusion of two or even a small bunch of particles. The BH created by the fusion of
a few particles will not be maintained and will immediately be “evaporated” by radiation loss.

A massive black hole could be formed from the extensive and almost simultaneous fusion of a
monumental number of particles caused by a cosmic cataclysm like a gigantic explosion of a cosmic
object.




Figure 9
Example of black hole formation during electron-proton fusion — Graph of force, energy, and momentum
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Example of a black hole with its nucleus, constituent particles, and radiation



The Energy of the Particles

We see in Fig. 10 that not all particles are trapped inside the SR. Trapped particles are confined
only in a tiny region inside the BH, which we call the nucleus. It is also shown the types of particles
according to the New Electromagnetic Theory of Elementary Particles, and the approximately
equivalent particles for the Standard Model of Elementary Particles.

It is recommended to read the article New Atomic Model with Real-Valued Wave Function — Energy
Levels, Spectrum, and Atomic Fine Structure for a better understanding of the type of particles we
may find inside a BH, their size, and energy levels.

You should bear in mind that particles are elastic. Thus, their size changes according to the
environment. No particles can be given an invariant size. Protons and electrons within a neutron
will have a very small radius (high energy) as they do when they are outside the neutron. Electrons
in the proximity of an element nucleus will have a smaller radius (more energy) compared with those
in peripheric shells (less energy). A shift in size means a change in energy.

As demonstrated by Bostick [15] and also in the new atomic model article [5], particles have a finite
size as defined by a toroidal charge fiber helix, and their energy is given by:

E="Cin(2) (23)

T Th

Where k is the Coulomb constant, q is the particle charge, r, is the particle radius (torus radius),
and ry, is the charge fiber helix radius.

Types of Particles in a Black Hole

Elementary particles are usually composed of various intertwined helices, while the real atom
consists of only one charge fiber helix [5]. Thus, the radii ratio changes accordingly so that the
energy equation of the particle will be different depending on if its location is within or outside the
black hole, as follows:

a) Elementary particles composed of three or more charge fibers (q = + e) are found outside the
BH and are the cause of fusion at the Schwarzschild radius:

E = 110186 (24)
T

b) Elementary particles composed of two charge fibers (q = i—% e) are located within the black
hole, between the internal limit of the SR and the external limit of the nucleus:

E=*CIn(1.610%21) (25a)
ry

c) Atoms, which are elementary particles composed of one charge fiber (q = i§ e) are located

within the nucleus. There is no such thing as a mathematical "singularity" at the center of a black
hole. Note that at the center of the nucleus, we find only one atom whose mass is about 0.1%
the mass of the BH. The energy equation for the particles (atoms) in the nucleus is:

E =" .1n(3.24 101%7)  (25b)
Ty
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Gravitational Force and Acceleration of a Particle Within a Black Hole

A black hole is not a hole at all nor an empty body. It is a massive
cosmic object composed of a high density of particles. Therefore,
there is no different physics than that used in other celestial
bodies to find the gravitational force on a little mass within the
BH.

Let's analyze the force and acceleration on a particle of mass m
at a radius r caused by the gravitational force of a BH assumed
spherical, with average (constant) density p, mass M, and radius
R. Note that R =rs.

As shown in Fig. 11, a concentric sphere of mass M; is contained
in M. The mass of the inner sphere is the effective mass that

Figure 11
Gravitational force and acceleration on a >
mass m within a black hole causes the gravitational force on m.

The new universal gravitational force in geometrical form given in Eq. (9) applied to this case is:

GmMi

r2

F, =— ((1 —%5,82 cos(@)z)f+%5,8 cos(0) E) (26)

Where: B=§ , E=
replacements on Eq. (26) considering that the attractive motion is radial, i.e., 8 = m. After some

algebra, we get:

alsl

, and @ is the angle between 7 and v. We can write ¥ = v# and make the

_ _GmMi( _Ef) .
F; = — 1 7 2)7 (27)
However, as mass m is on the surface shell of mass M;, the relative velocity between both masses
is zero, and the equation reduces to:
GmM; ,
r2 r

Fg=— (28)
Where M; = Zmr3p (29)

4.3
Gmomr>p |

Replacing (29) in (28): F; = — 3;2 7 (30)

Now, the density of the BH is p = % = % After replacing the SR from Eq. (22), we have:

3

_ 3¢®
P=32nmzee

(31)

1 6 2
Replacing (31)in (30): Fg = —5_——# (32). The mass of the BHis: M == (33), where R =1;.

G? M?

Replacing (33) in (32), we finally obtain the equation of the gravitational force on mass m at a radius
r within the BH:
Fe=— %m c

27 (34)

This force varies linearly with r and is valid up to r = R. Applying Newton’s second law:

[EN

2T

—omct—

7 = —m a 7, so that the gravitational acceleration on the particle of mass m is:

N

a=-c2L (35)

2 RZ?

13



This equation is valid within the BH, up to r = R. In fact, for r = R, we obtain the same expression

4

of the acceleration as when it is derived from the SR equation: a = 4‘;M.

Velocity of a Particle Within a Black Hole Caused by the Gravitational Acceleration

Particles within the black hole will have some degree of motion (vibration) that greatly reduces as
we move to the center of the BH, where the velocity will be zero. We see from Eq. (35) that the
acceleration depends on the position of the particle. Thus, we can write:

dv dr dv
=—— 2 a=v— = vdv=adr (36)
dt dr dar

Now we can integrate (36):

v T
fvov dv = fRO adr (37)
Where R, is the minimum radius of the black hole, equivalent to the atom radius at the center
of the BH, and v, is its velocity, which is indeed zero, while v is the velocity of the particle at a radius
r.

There is no unphysical “singularity” at the center of a black hole. There will be only one atom
(toroidal charge fiber helix) with extremely tiny dimensions but not zero. In further sections we’ll see
that the energy of this atom is extremely high but not infinite, while its equivalent mass is around
0.1% the mass of the black hole.

By replacing (35) in (37), we proceed with the integration of (37) and solve for v, which will give the
velocity of the particle caused by the gravitational acceleration of the BH at a radius r

v=3c|(1-8)7 @9

This equation is valid within the BH up to r = R.

The minimum velocity, as expected, is found at the center of the BH when r = R, that is v,,,;, = 0.
The maximum velocity takes place at the SR, when r = R:
V2

Umax = 7(3 (39)

We see that the particle at the inner limit of the SR never reaches v = c.

Energy of a Particle Within a Black Hole Caused by the Gravitational Acceleration
In previous sections we described the total energy of a system of charges that is specified by Eq.
(16). To analyze the interaction between a black hole and a particle, we’ll replace one of the charges
by the mass of the BH. The mass of a particle can be written as:

kq?

To c?

[Kg]  (40)

m =

Where k is the Coulomb constant and r,, the radius of the charge.

We’'ll assume head-on motion (a = 8 = m), so that our total energy Eq. (16) becomes:

E =kqiq; (G - 10127) - Ciz G - 10%7) v? - C% (In(10%7) — ln(r))a) (41)
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The gravitational force is attractive, so we should define the interaction between positive and
negative charges. So, let's name the negative charge q; = q, and write g, in terms of the BH mass,
assuming that q, = q, is a positive charge.

The total number of charges contained in the mass M of the BH can be defined as N g,. As only

single particles can be assumed in the BH, then the atomic number Z doesn’t play any role in the
total number of charges. Multiplying and dividing the total number of charges by k g, r, ¢
kqproc?  kNgq3 ryc? o c?

N q = =M (42)

pkqprocz roc? kqp kaqp

Equation (42) will replace g, in (41), while g will be the other charge:

E=kqM?™ ¢ ((1 - 0127) -1 (l - )vz - :—2 (In(10%7) — In(1)) a) (43)

kqgy \\r 1 c2\r 1027

The magnitude of the total energy given by Eq. (43) combined with Egs. (24), (25a), and (25b) will
be later applied to calculate the size, energy, and radiation of a particle in the black hole.

Particle Dimensions at the Schwarzschild Radius, at the Center, and at Different
Radii Within a Black Hole

The electrodynamic origin of black holes tells us that a black hole cannot be assumed to be a perfect
isolated black body in thermal equilibrium, where the temperature is the same on its surface as at
any point inside.

The radii of the particles will change within the BH, according to its radius; thus, particle radiation
energy will be different at different depths.

To make calculations, we'll find the radiation energy at different depths of a BH and use the Stefan-
Boltzmann law to get the result of the radiation temperature and wavelength as follows:

a) On the whole surface area of the BH, as if those radiations were measured on the SR
b) On the equivalent shell surface for a certain radius within the BH

In all cases the energy of the particle that is given by Eqgs. (24), (25a), or (25b) must be equal to the
magnitude of the total energy Eq. (43).

Particle Dimension at the Schwarzschild Radius
In this case we’ll assume the interaction between an electron (g = —e), and the BH of mass M having
the positive charge of a proton (g, = +e). By equating Eq. (24) with the magnitude of the energy
given by Eq. (43), we solve for the particle radius ry:

kgM 2 c2 ((l_ 1 ) _ l(g 1 )vz _ C%(ln(1027) — In(r)) a) = I;_iln(l()l%) (44)

r 1027 r 1027

Velocity at the SR (r = ZGZM
Cc

particle size at the SR is practically the same for all black holes.

) will be set to zero, and the acceleration setto a = i—lzw We'll see that the

See Figures 14 to 18 for results calculated for various black holes.
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Particle Radius at the Center of a Black Hole

We have previously stated that there is no mathematical "singularity" at the center of a BH, but a
single atom with a finite size. In this case the radius of the particle (atom) will be coincident with the
radius of the black hole in that position.

The central atom has a charge of ¢ = — § which will interact with surrounding charges g, = + g The

velocity according to Eq. (38) will be zero, and the acceleration will be given by Eq. (35). Equating
the energy Eq. (25b) with the magnitude of the energy given by Eq. (43), we solve for the particle
radius r, at the center of the black hole for r = r.

koM 22 ((2- ) - 2 (- 5) v - 2@n(107) - n() o) = 5L - 1n(3.24 107 (45)

kqp \\r 1027 c2\r 1027

See Figures 14 to 18 for results calculated for various black holes.

Particle Radius at Different Depths Within a Black Hole
Here we have to differentiate two regions:

a) Within the nucleus
b) Outside the nucleus, up to the internal limit of the Schwarzschild radius

Within the nucleus we have the interaction of charges q = —g and q, = +§. Equation (45) is valid
for calculations at any radius r within the whole nucleus.

Outside the nucleus, the interaction will be for charges q = —Z?e and g, = +23—e. Equating the

energy Eq. (25a) with the magnitude of the energy given by Eq. (43), we solve for the particle radius
1, for BH radii r between the internal limit of the SR and the external limit of the nucleus.

kqm 2 ((l - =) - % (3 - o) v? — 2 (n(107) - In(r)) a) =% in(16 10%1)  (46)

kqp \\r 1027 c2\r 10%7
Velocity will be given by Eq. (38) and acceleration by Eq. (35).

See Figures 14 to 18 for results calculated for various black holes.

Pressure on Particle Within a Black Hole

In previous paragraphs we have calculated the gravitational force exerted by the black hole on a
particle of mass m located within the BH, which is given by Eq. (34). Following our new atomic
model, the particle structure is an elastic toroidal charge fiber helix having a torus radius r,, a helix

radius r,, and a fiber radius approximately r = I—’; while its charge depends on the number of fibers
and their organization, though this is irrelevant in pressure calculations.

Due to the tiny dimension of the particle when interacting with a BH, we can approximate the surface
area of the toroidal charge fiber helix to:

S = (2nry) - @urg) (47)
Where r, is the particle radius (torus radius) and 1 is the toroidal helix fiber radius.

The pressure P = F?G (48) will be calculated at diverse positions in the BH, according to the type of
particle.
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Energy equations (24), (25a), and (25b) show that the ratio between particle radius and helix radius
:—" changes according to the position of the particle within the BH.
h

7o

a) For particles in the nucleus: % = 3.24 101587, and ry = After making replacements in

™h 3.24 101688°
1686 2
Eq. (48), the pressure equation in the nucleus will be: P = % (49).

b) For particles outside the nucleus up to the internal limit of the SR: :—‘; = 1.610*?1, and 1 =

After making replacements in Eq. (48), the pressure equation outside the nucleus will be:

To
1.6 104227
2 10420m c2r

p=2mcT (50)

242
R21§

c) For particles at the SR: :—" =108, and ry = 1;% After making replacements in Eq. (48), the
h

1.27 10185m c2r

2,2
R4ry

pressure equation at the SR will be: P = (51).

See Figures 14 to 18 for results calculated for various black holes.

Radius of the Nucleus for Black Holes of 1 M, 10> M, 10*M, 10°M and 10" M

As we have declared before when analyzing the universal total energy given by Eq. (16), there
are two solutions for zero energy: one at a very large distance that depends mainly on the potential
energy term and the other at a shorter distance, which depends on the system dynamics.

To determine the radius of the nucleus of a black hole, we take the velocity at the internal limit of

ﬁc as given by Eq. (39), and the acceleration a = 42\4

the Schwarzschild radius, which is v,,,, = ey
as given by Eq. (35).

By equating the energy Eq. (43) to zero and solving for r, we’ll get two distance solutions, where the
smallest is the radius of the nucleus:

EquM“CZ((l— ) -2 (E- 2 )vz—:—z(ln(1027)—ln(r))a)=0 (52)

kqp \\r 1027 r 1027

In Fig. 12 the size of the nucleus is shown for diverse BH masses.

BH Mass 1M 102 Mg 10* Mg 10 Mg, 101! Mg
SR [m] 2.966 10° 2.966 10° 2.966 107 2.966 10° 2.966 1014
Radius of the Nucleus r,, [m] 25 2.710° 310° 3.3107 4.510%?
Figure 12

Radius of the nucleus for diverse black hole masses
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Determining the Radiation of a Black Hole

Our universal total energy Eq. (16), from which we found the electrodynamic origin of black holes,
can be written in short form as E = yz(U + K + E,44)- In our analysis of BHs for head-on motion of
particles y; = 1, so that E = U + K + E,44, Where U is the potential energy, K is the kinetic energy
due to velocity, and E,,, is the kinetic energy due to acceleration, which is the radiation energy.
Thus, the total energy and its individual terms are:

E= qurCZ((l—l)—i(l—l)vz—i(zn(r) zn(r))a)

kq, r) c?\r n

U= qu”’C G-2) 3

i

21 /1 1
K=ok s (-2 o

Eraa = —kq M“C Z(n(r) —In(m)a (55)

For most regular calculations, the initial distance is usually taken as r; = 1027 [m]. However, to
improve the accuracy of the energy results for BHs, we’ll greatly increase the initial distance not to
infinite but to r; = 10*2¢°[m], which will provide excellent results.

To ascertain the dynamics, we’ll show the magnitude and sign of the total energy and of each of its
terms. To calculate the radiating temperature and wavelength at different depths in BHs, we equate
the radiation energy E,.,4 with the energy in Joules given by the Stefan-Boltzmann law:

E=ecAT*t = E,5y (56)

Taking t = 1[s] and solving Eq. (56) for T, we get the radiating temperature T = i % (57).

2.898 10~

Assuming € = 1, we obtain the wavelength from Wien’s displacement law 4 = (58)
Equation (57) will be solved for two different surface areas:
a) The surface area given by the Schwarzschild radius

b) The surface areas given by the different radii within the BH

Note that radiation in the nucleus region will remain in the nucleus (trapped particles)
because energy absorption is much greater than energy release.

Radiation outside the nucleus may or may not get outside the BH, depending on the type of
motion.

Radiation at the SR is entirely due to particle fusion. Thus, the faint radiation calculated by
Hawking can never be from the Schwarzschild radius [16].

Summary of Radiation and Particle Data for Various Black Hole Masses
The following figures (Fig. 14 to Fig. 18) show a summary with all calculated magnitudes as detailed
in previous sections for black holes of 1M, 10°Mg, 10*Mg, 10°Mg and 10'*Mp,.

Note that “Hawking radiation” appears deep inside the nucleus in all cases. The total energy in the
nucleus is determined mainly by the potential energy, while outside the nucleus the main
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contribution to the total energy is due to radiation. At the SR (fusion region), the potential energy
cancels out with the kinetic energy given by velocity, and the total energy is due exclusively to
radiation.

The center of a BH is probably the only place in the universe where the temperature is practically
zero degrees Kelvin (T = 0 [K]) and no radiation exists. Since the nucleus of a BH is a region of
trapped particles where energy absorption is much greater than energy release, the calculated
radiation in that region will most probably never get outside the nucleus.

In various studies we have already demonstrated the invalidity of the ill-fated theory of relativity that
arbitrarily imposed a velocity limit in the universe, which does not exist in the real world. As shown
in Fig. 8a, the relative velocity can be greater than the speed of light, depending on the type of
motion. Thus, part of the radiation from particles outside the nucleus may be measured outside the
black hole.

Figure 13
Cosmic Infrared Background (CIB) radiation (COBE NASA)

Note also that by taking an average BH, the calculated radiation spectrum lies approximately
between microwaves and infrared, which is consistent with COBE NASA satellite measurements
shown in Fig. 2 and Fig. 13.

It is a clear demonstration that the cosmic background radiation is caused by
electromagnetic waves of gravitational origin.
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Figure 14
Radiation and patrticle data for a 1 solar mass black hole
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Figure 15
Radiation and particle data for a 100 solar mass black hole

Figure 16
Radiation and particle data for a 10,000 solar mass black hole
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Figure 17
Radiation and particle data for a 1 million solar mass black hole

Figure 18
Radiation and particle data for a 100 thousand million solar mass black hole
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Gravitational Redshift Derived from the Universal Electrodynamic Total Energy
Equation

The universal total energy Eq. (16) is the first and only one in physics accounting not only for velocity
but also for acceleration as another kinetic variable in the dynamic of the system. It is a true total
energy equation with such an extent that it can explain the behavior of Mother Nature as no other
theory can.

Currently there are some discrepancies in the measurements of cosmological distances, such as
the so-called “Hubble tension.” These discrepancies may be due to several factors.

Possible Factors of Discrepancy in Cosmological Distance Measurements
1. Mother Nature tells us through the more than proven laws of electrodynamics that the universe
must have a center. Just because we haven't discovered it yet doesn't mean it doesn't exist. The

theoretical proof is that the universal force laws depend on riz

2. Masses in the universe may be organized around a “master black hole” at the center of the
universe by following the quantized orbits law of the new gravitational force (approximated by the
Titius-Bode law).

3. Orbiting masses around the central “master black hole” will be subject to an increase or decrease
of their relative velocity. This fact doesn’t strictly mean that masses are “receding” because the
universe is expanding. The theory of “universe expansion” will become invalid if the universe has a
center.

4. As proved in the study Astronomical Distance Measurements Are Wrong [17], EMWSs from a
rotating source do not follow an astronomical straight line but an Archimedes spiral path.
This fact indicates that all measurements we make by using the cosmic ladder technique are wrong.
Thus, real distances must all be shorter than we now know.

5. Redshift is usually calculated from formulas derived from the invalid, obsolete, and ill-fated theory
of relativity that completely dismiss acceleration and the variables of the type of motion. Next, we’ll
find the gravitational redshift from the universal total energy equation, which will show that the angle
between the acceleration direction of the source with respect to the measurement line will greatly
influence the calculation. Matching measurements with calculations may tell us in which direction
the source is accelerating. In all cases and according to point 4, more real distance calculations
have to be made in order to determine more real redshifts.

Derivation of the Gravitational Redshift from the Universal Total Energy Equation

As we already know, gravity is an EMW that can give us information about the decrease of the lump
Newtonian mass of the cosmic object because of radiation loss. Therefore, the gravitational potential
energy on the surface area of a radiating cosmic object is intimately linked to this process.

Derivation of the Gravitational Redshift from the Schwarzschild Radius

The maximum change in potential energy occurs between zero energy at a theoretically infinite
distance and the maximum energy, which is given by the Schwarzschild radius Eq. (21) that we
recall here.
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__2cos (@®)GM

cz(l—z—;>
Dividing both sides of Eq. (59) by the real radius, we get a dimensionless expression with the radii
ratio on the left-hand side and a potential energy related right-hand side:

s =

(59)

s _ 2cos (a)GM (60)

- 2
r 2(1_Y2
rc (1 CZ)

This ratio is defined as the fractional change in wavelength, or redshift, relating the wavelength at
infinity with the wavelength at the surface area given by the radius r.

Y R e R

l,orz+1= %” (61). Thus, we can write Eq. (60) as follows:

A A A
/1;.0 __ ZCOS(a)szM (62)
A rcz(l—c—z)

Where «a is the angle between 7 and d. Note that for this quantity to be positive, the angle must be
% <a< 37" Observe that the relative velocity is already taken into account in the same equation so
that no Doppler correction is needed.

It is also important to note that the equations derived in the theory of relativity lack the angular
variable, so they are only valid in the very special case when a = 2?” and v << ¢, which makes Eq.
(62) as follows:

Ao GM
A re?

(63)

In general, for the angle rangeg <a< 37" our redshift equation becomes:

Aw __ 2cos(a)GM

2 rcz(l—z—j) (64)

Where the factor 2 cos(a) will greatly influence the result of the calculation.

Derivation of the Gravitational Redshift from the Wavelength Equation
We can obtain the wavelength of a radiation by equating the universal total energy Eq. (16) with the
Planck equation:

hc 1 1 kg.q, (1 1 2kq.q, cos(a)
=V <kq1qz <— - —) -— (- = —> v? + = (In(r) — In(1y))a

Tf T Tf T

h c3rfri

A=
VEkChCIz(Z COS(a)anTi(ln(ri)—ln(rf))+c2(1_’2_;)(rl._rf)>

(65)

Assuming that at a large distance r; = r; we have a wavelength 4,, and A, at a distance 7y = r;:
hc3ryr;

yEkq1q2<z cos(a)arlri(ln(ri)—ln(r1>)+c2(1—‘;—2)(ri—r1))

/11=

24



3
hc’ryr;

yEkqlqz(z cos(a)arzri(ln(n)—ln(rz))+c2(1—ﬁ—§)m—rz))

Azz

_ A _ A
FYR 1,orz+1—/11.

The redshift is defined as the fractional change in wavelength: z = i—l =Lt

If the acceleration is caused by a gravitational force, we can replace it by a =i—1:’. Thus, the
2

gravitational redshift of the object with mass M and radius r; is:

% (—ZGMrlrl-(ln (ry)-1n (r1)) cos(a) +r2202(1—1:—§)(r1—ri)>

pl
z+1=2= (66)

! (GMrl-(ln (r2)-1n (r)) cos(a) +%T‘2C2(1—:—§)(T2—T‘i)> o
Taking the initial distance as r; = 1027 [m] usually is good enough to replace the irreal “infinity” value.
The farthest distance and the angle will greatly influence the result of the calculation. Very good
results are obtained when choosing r; = 0.6 r; (that gives approximately the oldest observed light)

2
and an angle between = < a < 7.

Important Word of Caution About Redshift
Astronomers and astrophysicists should exercise extreme precautions when measuring and
calculating redshifts.

Conflicts in distances may arise due to the causes detailed in previous paragraphs and specifically
because light from rotating sources does not follow a straight line but an Archimedean spiral path,
so all distance measurements are larger than they should be.

Our universe works based on physics laws that are valid on any scale, like the universal laws of
electrodynamics. Invented, unphysical, and unsubstantiated theories will only hinder and destroy
the pursuit of real-world knowledge.

Particle Orbits Around a Black Hole and the Origin of “Astrophysical Jets”

In the study Full Free Motion of Celestial
Y TR Bodies Around a Central Mass — Why Do
wenign B They Mostly Orbit in the Equatorial Plane?
7 [18], the position of an orbiting mass
i [ somnrnion around a much bigger central mass was
examined in detail. Though the differential
equations of motion were derived based
on Newton's basic gravitational law, the
results showed that from a certain distance
onwards, masses reach equilibrium on the

equatorial plane, i.e., for 6 = g as shown
in Fig. 19.

<V

Figure 19

Position of masses around a central mass according to gravitational law. . .
It is also valid for black holes. A different scenario happens at shorter

distances, where masses may find

equilibrium at any position around the central mass.

It was also shown that masses can reach equilibrium positions along the rotational axis of the central
mass, depending on their initial angular velocity.
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Later we will see that the solution of the differential equations of motion of the new
gravitational law will add important new details about the orbit of masses around a central
mass, which are absent when applying Newton's gravitational law.

Do Non-Rotating Black Holes Exist?
The answer is a resounding no.

A hypothetical non-rotating central mass can never hold the masses around, causing chaos in the
universe. There will be no equilibrium and a violation of energy conservation.

Particle Motion Around a Black Hole
The analysis of particle motion from the new gravitational law will be made by solving the system of
differential equations (13), (14), and (15). The differential equations will be solved for 1M, black
hole. For other BHs there will only be a change in the scale of the parameters and initial conditions,
but no difference in the type of motions.

Even when results are somewhat similar to those obtained with Newton’s gravitational law, new
characteristics and properties in the motion will be made evident.

Looking at Fig. 3, our black hole will be located at the origin of coordinates and identified with mass
m, and radius R,, while the particle, being a proton or electron, is identified with mass m, and radius
R,. There is no difference in motion between the two particles.

Angular Momentum and Angular Velocity of a Black Hole
To solve the system of differential equations, one of the data we need is the angular velocity of the

BH. Assuming that the BH is spherical, the angular momentum is L = %MRZa). Replacing the radius

by the SR (R = Zf—ZM), we get the angular momentum of the black hole:

8 M3G%w
Lpn = gTbh (67)

Assume that the star radius before becoming a BH is R and after becoming a BH is R;,. If the mass
keeps constant, since angular momentum is conserved, we have Ly = Lyj,:

Riws

(68). Replacing the radius of the BH R,;, = 2= in Eq. (68)

2 2 .
_MRE('US = _MRghwbhv that is Wph = —3
5 5 Rpp c

will give us the following expression for the angular velocity of a black hole:

_ RZc*wg (69)

Woh = g2z

As our example BH is of 1M, we'll take the angular velocity of the sun at mid-latitudes to be w; =
2.67 10‘6[%] and an average sun radius at its equator of R; = 6.957 108[m], that will give a BH
angular velocity of:

5 rad

(Note that the “relativistic” formula wy;, = < will give a lower value of w,, = 1.01 105[ﬂ]).
2GM S
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With this information we’ll solve the system of differential equations for diverse initial conditions as
an example and show how a patrticle like an electron or proton behaves under such conditions. Note
that polar graphs are rotated in order to match the zero-axis with the polar angle in spherical
coordinates. Results for diverse initial conditions are shown in Figs. (20), (21), (22), (23), and (24).

3 . 4| ™ . rad . rad
r(0) =2.976 10°(m) (10 maway from the SR), #(0) =10% | — 0(0)=0|— ¢(0) =0 [rad}, $(0) =0|—
i i T 3w
. s ~ O° — —_— —
8(0) [rad] o (0= 0% F 2 r i
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0 5.00 x 107
t
Relative velocity increases far beyvond ¢
when particle is captured at the SR
o.
5.09 x 10°°
- —4.00 x 10" :
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Figure 20

Particle capture.The particle is captured by the black hole also for initial positions r(0) = 6 103,10%,60 103,10%[m]

In Fig. 20 we see how the BH captures the particle immediately. Most probably, the particle may
fuse with another one at the Schwarzschild radius before reaching the interior of the black hole. The
graph of velocity is for free particle motion inside the BH, something that will never happen in the

real world.

By keeping the same angular initial conditions, the BH will also capture the particle for the following
particle’s initial positions: r(0) = 6 103,10%,60 103, 10°[m].
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Figure 21

The particle is not captured by the black hole. The particle orbits the BH at a distance near its initial position and jumps away and
back at discrete angular positions with extreme velocity.

28




Fig. 21 we see that the particle is not captured by the black hole. In the first and last columns of the
table it is shown how the particle orbits the BH at a distance near its initial position and jumps away
and back at discrete angular positions with extreme velocity.

By inspecting the remaining columns, it is clearly seen that the particle escapes from the BH at
about its equatorial plane and reaches a constant velocity after some time.

Figure 22
The patrticle is not captured by the black hole and does not escape either. The particle orbits the BH at a distance near its initial
position and jumps away and back at discrete angular positions with extreme velocity.

In Fig. 22 we see that the particle is not captured by the black hole and does not escape either. The
particle orbits the BH at a distance close to its original position, then jumps away and back with high
velocity at angular positions, independent of the initial angular position.
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Figure 23
can escape from the BH if its initial angular position is 90 degrees. For the remaining cases, the particle orbits the BH
at a close distance and jumps away and back at 90-degree intervals in the polar direction, with very high velocity.
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In Fig. 23 we have only one case of a particle escaping the black hole as shown on the third column
of the table, for an angular initial position of 6 = g In the first and fifth columns of the table it is shown

how the particle hops away and back at 90-degree intervals in the polar direction, with extremely
high velocity while orbiting the black hole at a close distance.

The second and fourth columns of the table show similar behaviors, with the particle orbiting
between a maximum and minimum distance, and within a g interval that is centered on the equatorial

plane.

Figure 24
The particle never escapes from the BH. This case shows localized trajectories mainly along the rotational axis of the black hole
with very high velocity.

We see in Fig. 24 that the particle never escapes from the black hole and exhibits localized
trajectories along the rotational axis of the BH with very high velocity, as shown in the first and last
columns of the table.

The table's other columns demonstrate how the particle orbit maintains its starting angular position
when traveling at extremely high velocities away from the BH and back to a near distance without
swinging to the opposite angle.
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Summary of Particle Orbits Around a Black Hole
Even though the results are based on a small BH of 1M, the analyzed motions will not be different

for other BHs.

The new gravitational force law given by Eq. (5) is the only gravitational law that can clearly explain
the origin of the so-called “astrophysical jets” around a black hole, as demonstrated by the results
of the particle motion shown from Fig. (20) to Fig. (24).

The “astrophysical jets” are evident in several polar graphs of r vs.8 (in red) showing something
similar to a bicycle wheel-like shape with no interlaced radial spokes, with the jets distributed at
discrete angles. These jets are not only limited to polar directions. On Fig. 23 we also see polar
graphs of r vs. ¢ (in green) showing that the same may happen in the azimuthal direction.

Thus, there is no need for other theories, such as the known Blandford—Znajek process, because
the origin of high-energy particle beams is due to the electrodynamic interaction between a black
hole and charged particles, as described by the newly derived gravitational law.

Additionally, it was shown in Fig. 20 the capture of particles by the BH for diverse initial conditions.
The escape of particles from the BH is shown in columns 2, 3, and 4 of the table in Fig. 21.

A good example of particle escape is shown in column 3 of the table on Fig. 23, which is similar to
the example we used to explain the so-called “velocity excess” on the outer arms of spiral galaxies.
It is demonstrated how the particle reaches constant velocity after a certain time.

Also, we must not lose sight of the fact that in the new gravitational force given by Eq. (5), we
replaced the original charges by the masses of the bodies to present the equation in a more “familiar”
way with the lump Newtonian masses. However, the interaction is indeed between the charges
of the BH and the particle’s charge, not lump masses, and as such, it is an electrodynamic
process.

As a result, and due to the developed particle’s acceleration and velocity, we should expect radiation
with extremely high magnitudes and incredible powerful magnetic fields that may extend far beyond
the limits of the galaxy sustained by the black hole.
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Conclusions

It has been proven that particle fusion is the electrodynamic origin of black holes, as
definitely demonstrated by the universal electrodynamic total energy equation.

The universal shape of the curve of energy is clearly demonstrated by the total energy equation in
particle fusion, black body radiation, binding energy per nucleon, and more.

It was demonstrated that particle velocity at the Schwarzschild radius is not limited to the speed of
light as stated by the invalid and ill-fated theory of relativity.

The total energy equation also predicts a nucleus of small dimensions in black holes, where
particles are trapped and energy absorption is much greater than energy release.

By applying the universal total energy equation, two derivations of the gravitational redshift have
been made, providing more comprehensive equations with motion variables that are absent in the
theory of relativity.

It has been established that a mathematical "singularity" does not exist at the center of a black
hole; instead, there is a singular atom with minuscule dimensions, non-zero, and immense energy,
yet not infinite, with a corresponding mass approximately 0.1% of the black hole's mass and a
radiation temperature near absolute zero.

The estimated types of particles within and outside a black hole are described according to the
new atomic theory. Their dimensions, total energy, potential energy, kinetic energy, and radiation
energy are calculated for diverse radii within the black hole.

The radiation energy was used to calculate the radiating temperature and wavelength at different
depths, demonstrating that Hawking radiation can never happen at the Schwarzschild radius but
deep inside the nucleus of the black hole.

It is demonstrated that the cosmic background radiation is caused by electromagnetic waves of
gravitational origin, as the radiation spectrum of an average black hole size is between
microwaves and infrared, which is consistent with COBE NASA satellite measurements.

It was undeniably demonstrated that the new gravitational force is the sole gravitational law capable
of elucidating the origin of the "astrophysical jets" surrounding black holes, as well as particle capture
by black holes and particle escape from them.
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