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Images of broken light
Which dance before me like a million eyes

They call me on and on

Across the Universe
Thoughts meander
Like a restless wind inside a letter box

They tumble blindly

As they make their way
Across the Universe

The Beatles 1968
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PREFACE

This is a book about the world beyond Quantum Mechanical
Probability Waves as a solution of the Fundamental Quantum
Mechanical Wave Equations like the “Schrédinger Wave Equation”
and the Relativistic “Diraq” Equation and has been divided into three
parts.

The first part, Level 1, describes the theory about the differences and
the similarities between Quantum Mechanical Probability Waves and
Electromagnetic Waves at a fundamental level which is understandable
for everyone with a few years of basic Physics education. The reader is
familiar with fundamental equations like Newton’s second Law of
motion (F = m a) and Einsteins’s famous relationship between mass
and energy (E =m c¢?).

The second part, Level 2, describes the theory about the differences and
the similarities between Quantum Mechanical Probability Waves and
Electromagnetic Waves at a university level which is understandable
for everyone with a Physics university education. The reader is familiar
with fundamental mathematics like tensor calculus.

The third part, Level 3, describes the complete New Theory and offers
new insights in the mathematical approach for Quantum Mechanical
Probability Waves and the relationship with Electromagnetic Waves,
Electric Charge, Magnetic Spin and Electromagnetic Mass.

Keywords: General Relativity; Quantum Physics; Dirac Equation;
Gravitational-Electromagnetic Interaction; Black Holes; Gravitational-
Electromagnetic Confinement; Electromagnetism; Quantum Optics
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The Ilusion of Quantum Mechanical Probability Waves (Level 1)
1.1 Introduction

The physical concept of quantum mechanical probability waves has
been created during the famous 1927 5™ Solvay Conference. During
that period there were several circumstances which came just together
and made it possible to create an unique idea of material waves being
complex (partly real and partly imaginary) and describing the
probability of the appearance of a physical object (elementary particle).

The idea of complex probability waves was completely new in the
beginning of the 20" century and it is hard to believe that this strange
non- scientific concept of probability waves has been created at a
famous scientific Conference like the 1927 5" Solvay Conference.
Since then the New Concept has been protected carefully within the
Copenhagen Interpretation.

To understand this unique non-scientific approach in physics during the
famous Solvay Conference in 1927, we have to go back 300 years in
time. Back to the time of Isaac Newton who was a scientist as well as a
religious monk. During that time Science was part of the New
Religious Catholic Culture and the disappearing of the Magical World
which was strongly forbidden within the Catholic Belief. Isaac Newton
had to find a safe balance between science and the small boundaries
between what was allowed within the Catholic Church and the Magic
which was strongly forbidden. Because a small mistake in
interpretation was enough to end up as an heretic on the burning stakes
in the middle ages.

Isaac Newton was brilliant because he found that safe path. Quantum
Physics was impossible during that time because a concept like
“Quantum Mechanical Probability Waves” would have turned God into
a Dice. The death of the Schrodinger Cat would not have been a
decision of God anymore but would have been decided by radioactive
decay which is comparable with the outcome of a Dice. Also a concept
of a Black Hole would have been unacceptable during that time.
Because during that time God has been presented in the presence of
immense powerful Light. A Black Hole absorbing and destroying Light
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would have been interpreted as a demon or a devil destroying God and
was part of evil and forbidden magic.

Isaac Newton found in his time the universal path, the Leitmotiv, the
universal concept in Physics which was fundamental in science and not
in conflict with the Catholic Church. Newton found the concept of
universal equilibrium which he formulated in his famous third equation
Action = - Reaction. Which can easily be written as Action + Reaction
= 0. The universal sum of all actions plus all reactions always equals
zero in the whole universe. A principle we find back in all kinds of
religions and spiritual teachings. In eastern countries knows as Karma.
And in the Catholic Church known as Sin and Punishment.

With this concept of equilibrium Newton had found a powerful path
and when science would have followed his path. physics would have
followed a completely different path. The concept of probability waves
would never have been created and Einstein would have been right
when he claimed during his discussion with Max Born: God does not

play Dice.

Already 150 years later, Physics left the path of “Perfect Equilibrium”,
when James Clerk Maxwell introduced his four equations describing
the electromagnetic field. From these four equations, Maxwell derived
the famous Electromagnetic wave equation which predicted very
accurately the speed of light. Because of that success, Maxwell became
famous and nobody doubted anymore about the correctness of these
equations and the corresponding theory. From that time on Physics
became a floating science not grounded anymore on a rock like
Newton’s physics.

Because Maxwell did not build his theory. He simply solved a problem.
The problem how to unify two different concepts, the electric field and
the magnetic field, into one concept: Electromagnetic Waves”. And
that is not science. Science is building on a rock, building on a basic
solid concept. Solving problems is building on quick sand. For a while
it keeps standing. But then it falls apart. After Maxwell, science
became more “Solving Problems Science” and the foundation of a New
Theory on a solid rock like “Universal Equilibrium” became forgotten.

11



And there was still the influence of the Catholic Church. At the time of
Niels Bohr almost every scientist was religious. And every scientist
knew the famous Christion Prayer: Our Father in Heaven (Mathew 6:9-
13). The sentence “Your will be done on Earth as in Heaven” inspired
Niels Bohr when he developed his model of the atom in which
electrons circle around the nucleus like the earth around the sun. Niels
Bohr’s Christian Belief was one of the most powerful reasons why he
did not want to give up his model of the atom which described so
perfectly: “God’s will be done in the large universe (Heaven) as well
within in the smallest atom (Earth)”. It was like giving up his belief in
God.

12



1.2 The Creation of Probability

When Schrédinger published his famous material wave equation in
1926, he found spherical and elliptical solutions for the presence of the
electron within the atom. With that outcome Bohr’s model of the atom
completely fell apart. Because in Bohr’s model of the atom an electron
as a particle can only exist at one place at one time. But according to
the solutions of the wave equations, for a spherical solution the electron
is everywhere at the same time dived equally along a sphere.

And now lines in history come together. The first idea of the material
waves in Schrodinger’s wave equation was the concept of confined
Electromagnetic Waves. But according to Maxwell this was
impossible. According to Maxwell’s equations Light (Electromagnetic
Waves) can only propagate along straight lines and it is impossible that
Light (Electromagnetic Waves) could confine with the surface of a
sphere or an ellipse.

For that reason these material waves in Schrodinger’s wave equation
could only be of a different origin than Electromagnetic Waves. And
that conclusion opened for Niels Bohr the opportunity to save his
model of the atom and to save his belief in God.

Niels Bohr introduced the very strange and unusual concept of
“Probability Waves” as the origin of the material waves in
Schrédinger’s wave equation. And defined the New Concept that the
electron was still a particle but the physical presence of the electron in
the Atom was equally divided by a spherical probability function. And
like Maxwell also Niels Bohr chose for the problem-solving approach,
building also his theory on quicksand.

Niels Bohr solved two problems at the same time. He found an answer
for the origin of the material waves in Schrodinger’s wave equation and
he could keep his model of the atom, keeping his belief in God.

At a small price, the introduction of a fundamental uncertainty in
Physics, Bohr saved his belief in God and the legitimacy of the holy
“Our Father in Heaven” , Your will be done on Earth (within the
smallest atom) as in Heaven (in the vast interstellar universe). But
sometimes a seemingly small price turns into a huge price and the small
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price of the introduction of fundamental uncertainty turns the almighty
God into a meaningless Dice. Like a child who loves the beautiful doll
so much that she embraces the doll so tightly that it breaks into a
million pieces.

An important milestone in quantum physics has been reached by the
publication of the Relativistic Quantum Mechanical Dirac Equation in
1928. However, the Dirac equation represents a 1-Dimensional
quantum mechanical equation which is unable to describe the 4-
Dimensional Physical Reality.

In this article the 4-Dimensional Relativistic Quantum Mechanical
Dirac Equation expressed in the vector probability functions ¢ and the

complex conjugated vector probability function % will be published.

To realize this, the classical boundaries of physics has to be changed. It
is necessary to go back in time 300 years ago. More than 200 years ago
before the Dirac Equation had been published.

A Return to the Inception of Physics. The time of [saac Newton who
published in 1687 in the “Philosophiae Naturalis Principia
Mathematica” a Universal Fundamental Principle in Physics which was
in Harmony with Science and Religion. The Universal Path, the
Leitmotiv, the Universal Concept in Physics. Newton found the concept
of “Universal Equilibrium” which he formulated in his famous third
equation Action = - Reaction. This article presents a New Kind of
Physics based on this Universal Fundamental Concept in Physics
which results in a New Approach in Quantum Physics and General
Relativity.

The physical concept of quantum mechanical probability waves has
been created during the famous 1927 5™ Solvay Conference. During
that period there were several circumstances which came together and
made it possible to create an unique idea of material waves being
complex (partly real and partly imaginary) and describing

the probability of the appearance of a physical object (elementary
particle). The idea of complex probability waves was new in the
beginning of the 20" century. Since then the New Concept has been
protected carefully within the Copenhagen Interpretation.
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In the New Theory it will be demonstrated that because of a mistake in
the Maxwell Equations, in 1927 Confined Electromagnetic waves could
not be considered to be the material waves expressed in Schrédinger's
wave equation. The New Theory presents a new equation describing
electromagnetic field configurations which are also solutions of the
Schrodinger's wave equation and the relativistic quantum mechanical
Dirac Equation and carry mass, electric charge and magnetic spin at
discrete values.

The physical concept of quantum mechanical probability waves has
been created during the famous 1927 5" Solvay Conference. During
that period there were several circumstances which came just together
and made it possible to create an unique idea of material waves being
complex (partly real and partly imaginary) and describing the
probability of the appearance of a physical object (elementary particle).

The idea of complex probability waves was completely new in the
beginning of the 20" century and it is hard to believe that this strange
non- scientific concept of probability waves has been created at a
famous scientific Conference like the 1927 5™ Solvay Conference.
Since then the New Concept has been protected carefully within the
Copenhagen Interpretation.

When Schrodinger published his famous material wave equation in
1926, he found spherical and elliptical solutions for the presence of the
electron within the atom. With that outcome Bohr’s model of the atom
completely fell apart. Because in Bohr’s model of the atom an electron
as a particle can only exist at one place at one time. But according to
the solutions of the wave equations, for a spherical solution the electron
is everywhere at the same time dived equally along a sphere.

And now lines in history come together. The first idea of the material
waves in Schrodinger’s wave equation was the concept of confined
Electromagnetic Waves. But according to Maxwell this was
impossible. According to Maxwell’s equations Light (Electromagnetic
Waves) can only propagate along straight lines and it is impossible that
Light (Electromagnetic Waves) could confine with the surface of a
sphere or an ellipse.
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For that reason these material waves in Schrodinger’s wave equation
could only be of a different origin than Electromagnetic Waves. And
that conclusion opened for Niels Bohr the opportunity to save the
general accepted model of the atom.

Niels Bohr introduced the unusual concept of “Probability Waves” as
the origin of the material waves in Schrodinger’s wave equation. And
defined the New Concept that the electron was still a particle but the
physical presence of the electron in the Atom was equally divided by a
spherical probability function. And like Maxwell also Niels Bohr chose
for the problem-solving approach.

Niels Bohr solved two problems at the same time. He found an answer

for the origin of the material waves in Schrodinger’s wave equation and
he could keep the general accepted model of the atom.

16



1.3 Back to the roots

To change the nowadays popular concept of “Problem Solving
Physics” into “Fundamental Physics” we have to go back in time for
over 300 years. Back to the time when the vast areas of Science,
Religion and Magic met each other and often collided towards each
other in an unknown challenging world.

Back to the time of [saac Newton who published in 1687 in the
“Philosophiae Naturalis Principia Mathematica” a Universal
Fundamental Principle in Physics in Harmony with Religion. The
Universal Path, the Leitmotiv, the Universal Concept in Physics which
was fundamental in science and not in conflict with the Catholic
Church. Newton found the concept of “Universal Equilibrium” which
he formulated in his famous third equation Action = - Reaction. In
nowadays math the concept of “Universal Equilibrium” has been
formulated as:

|
S

FE =0 (1)
1

o

Because the Inertia Force is a Reaction Force, the Inertia Force appears
in the equation with a minus sign.

~.
I

n— J—
Fi—ma=0 ()

I
(@]

Equation (2) is a general presentation of Newton’s famous second law
of motion. In a fundamental way, Newton’s second law of motion
describes the required electromagnetic equation for the Gravitational-
Electromagnetic Interaction in general terms, including Maxwell’s
theory of Electrodynamics published in 1865 in the article: “A Dynamic
Theory of the Electromagnetic Field” and Einstein’s theory of General
Relativity published in 1911 the article: “On the Influence of
Gravitation on the Propagation of Light”.
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Because Maxwell’s 4 equations are not part of one whole uniform
understanding of the universe like the fundamental equation of
Newton’s second law of motion represents, Maxwell’s theory is
missing a fundamental foundation.

Newton’s second law of motion has been based on a profound
understanding of the universe which is based on the fundamental
principle of Harmony and Equilibrium, expressed in equation (2).

To describe the interaction between light and gravity and to
understand electromagnetic waves and their interaction and to
understand the concept of “photons” it is important to define the
fundamental equation for the electromagnetic field based on the
fundamental principle of Harmony and Equilibrium formulated by
Newton in 1687 and published in his famous work: “Philosophiae
Naturalis Principia Mathematica (Mathematical Principles of Natural
Philosophy)”.

To realize this, Newton’s second law of motion will be the Ground, the
Leitmotiv, the Universal Concept in Physics on which the New Theory
will be built. The fundamental Electromagnetic force density equation
has been based integral on Newton’s second law of motion and has
been divided into 5 separate terms (B-1 — B-5), each one describing a
part of the electromagnetic and inertia force densities.

Il
)

B =0 3)

1

I
(e}

i

The first term B-1 represents the inertia of the mass density of light
(Electromagnetic Radiation). The terms B-2 and B-3 represent the
electric force densities within the Electromagnetic Radiation (Beam of
Light) and the terms B-4 and B-5 represent the magnetic force
densities within the Electromagnetic Radiation (Beam of Light).

Fundamental in the New Theory is the outcome of (3) which always

has to be zero according Newton’s fundamental principle of “Universal
Equilibrium”.
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To apply the concept of “Universal Equilibrium” within an
electromagnetic field, the electric forces Feiecuic , the magnetic forces
FMagnetic and the inertia forces will be presented separately in equation

3):

i=n,j=m

(FElectric-i + FMagnetic—j -m a) =0 (4)
i=0,;7=0

19



1.4 The Inertia of Light (Term B-1)

Reducing Equation (2) to one single Force F, equation (2) will be
written in the well-known presentation:

F=ma (5)

The right and the left term of Newton’s law of motion in equation (5)
has to be divided by the Volume “V” to find an equation for the force

o _n

density f related to the mass density “p”.

F=ma
—_— — —_— a
\% \'% (6)
f = pa
The Inertia Force F,_, for Electromagnetic Radiation will be derived

from Newton’s second law of motion, using the relationship between
the momentum vector p for radiation expressed by the Poynting vector

S:

- Av A(m;) Ap (V)\AS
F =-ma=-m =- =- =-| - |— 7
INERTIA A t A t A t C2 At ( )

Dividing the right and the left term in equation (7) by the volume V

results in the inertia force density f}nertia :

- Av A(mV) Ap V) AS

Fingrra =-ma=-m—— =- rouaii Ev o

At At t c” At

Fagern . M= _ mAvV _ 1Ap 1) AS

T T A Ao A ®

\Y% 14 VAt VAt c) At
_ - _ (1)AS ;
fnerry =- P @ _'(T) At [N/m
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The Poynting vector S represents the total energy transport of the
electromagnetic radiation per unit surface per unit time [J / m? s].
Which can be written as the cross product of the Electric Field intensity

E and the magnetic Field intensityﬁ .

o =< ()25 o (1A

At
o ( ExH
fINERTIA = - (LZJ g [N/ m3:|

)
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1.5 Coulomb’s Law (Colomb Force) for Electromagnetic
Radiation (Term B-2 and B-4)

An example of the Coulomb Force is the Electric Force Fcoulomb acting
on an electric charge Q placed in an electric field E. The equation for
the Coulomb Force equals:

FCoulomb = E Q [N] (10)

Dividing the right and the left term in equation (10) by the volume V

results in the Electric force density f Coulomb

Fcoutoms = E Q [N]

F - Q
CO[$OMB - F ? |:N/m3:|

fecovrome = E P [N/ m3:|

(11)

Substituting Gauss’s law in differential form in (11) results in
Coulombs Law for Electromagnetic Radiation for the Electric force

density fCoulomb :
FCOULOMB = E PE
fcoutoms =E -E (V . 13) (12)

p]‘l
fcoutoms = E (V .D) ~¢E (V . E) |:N/ m3}

In Electromagnetic Field Configurations, there is in general no
preference for the electric force densities or the magnetic force
densities. In general the equations for the electric field densities are
universally exchangeable with the magnetic field densities.

For the magnetic field densities, equation (12) can be written as:

22



£ Coutom - Elctic = E(V B) =¢E (V. E) I:N/ m3] (Term B-2)

FCoulomb-Magneticz E(V E) = U H (V. ﬁ) [N/ m3] (Term B-4)

23
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1.6 Lorentz’s Law (Lorentz Force) for Electromagnetic Radiation
(Term B-3 and B-5)

An example of the Lorentz Force is the Magnetic Force Frorentz acting
on an electric charge Q moving with a velocity v within a magnetic
field with magnetic field intensity B (magnetic induction).

Curl fingers as if

rotating vector v into
vector B. Thumb is in - - -
the direction of force, F= qV xB

Sourh S

pole of
magnet

North
pole of
magner

Force is in direction
— that thumb points.

Fig. 1. The Lorentz Force equals the cross product of the Magnetic
Induction B and the velocity v of the charge q moving within the
magnetic field times the value of the electric charge

The equation for the Lorentz Force equals:
Frorentz = Q vxB [N] (14)

Dividing the right and the left term in equation (14) by the volume V

results in the Lorentz force density fLorentz
I_Z‘LORENTZ =Q v x B [N]
FLoreNTZ = Q v 5
—— =-Bx — | N/
v v Lvm (15)
frorentz = - B X Qv _ —]§><j :—uHXj [N/m3]
A%

In which q is the electric charge, v the velocity of the electric charge, B
the magnetic induction and j the electric current density. Substituting
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Ampere’s law in differential form in (15) results in Lorentz’s Law for
Electromagnetic Radiation for the Electric force density fLorentz :

B x(}) = Fx(Vx H) [N/m]

X

T

(16)

%LORENTZ = -H
fLORENTZ = -H
In Electromagnetic Field Configurations, there is in general no
preference for the electric force densities or the magnetic force
densities. In general the equations for the electric field densities are

universally exchangeable with the magnetic field densities. For the
electric field densities, equation (16) can be written as:

 Coutomd - Fleeric = - & EX(V X E)I:N/ mq (Term B-3) 17)

FCoulomb—Magnetic: - U Hx (V X ﬁ)[N/ m3](Term B-5)
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1.7 The Fundamental Universal Equation for the Electromagnetic
field (Term B-1 + Term B-2 + Term B-3 + Term B-4 + Term
B-5)

Newton’s second law of motion applied within any arbitrary
electromagnetic field configuration results in the fundamental equation

(23) for any arbitrary electromagnetic field configuration (a beam of
light):

NEWTON: F,,,, = ma represents: f ., =pa

-pa + f/()ll-HL =0
-pa + fF.[.F.KTRIS(‘H + f\l AGNETISCH =0 (23)
-pa + F('OLL()\IB + FLORL-.\IL + F(‘OL LOMB + FLORL\u =0

- éﬁ (Ep:: ﬁ>+8” E(VE) - E(’EX (Vx E)+ u ﬁ (V.ﬁ) —,u‘ﬁx (Vx ﬁ) =0

B-1 B-2 B-3 B-4 B-5

Term B-4 is the magnetic equivalent of the (electric) Coulomb’s law B-

2 and Term B-3 is the electric equivalent of the (magnetic) Lorentz’s
law B-5.

The universal equation for the electromagnetic field (free
electromagnetic waves and confined electromagnetic fields) has been
presented in (24) and expresses the perfect equilibrium between the
inertia forces (B-1), the electric forces (B-2 and B-3) and the magnetic

forces (B-4 and B-5) in any arbitrary electromagnetic field
configuration.

- CLZ 0 (EC? H)+5“ E(V E) - 8UE>< (Vx E)+ ,u‘ﬁ (V. ﬁ) - ,u‘ﬁx wvxH)=0 (24)
B-1 B-2 B-3 B-4 B-5
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1.8 The Universal Integration of Maxwell’s Theory of
Electrodynamics:

The universal equation (24) for any arbitrary electromagnetic field
configuration can be written in the form:

-i,a(ECX7) E(V E)—&EX(VXE)-%— uHWH—uHx Vx ) =10

-ggﬂg(ﬁx@mx@(f))Hm VE)-s Ex(vxE)+uH (vH)- o Hx(vxH)=0 (25)

-(gUEx 0(8 )+,u Hx S ( ))+E(v D)- ¢ Ex(vx E)+H (v.B)- y Hx(vx H)=0

M-3 M-4 M-1 M-3 M-2 M-4

The Maxwell Equations are presented in (26):

v.D = p (M) vx B =— Z—B (M-3) (26)
¢
= — oD
v.B =0 (M-2) vxH = 2= (M-4)
ot

In vacuum in the absence of any charge density, it follows from (26) that all the
solutions for the Maxwell’s Equations are also solutions for the separate parts of
the Universal Equation (25) for the Electromagnetic field.

Universal Equation for the Electromagnetic Field.

(E< )y p,Hx 20 ))+E<v_5)_g£x<wE)+ﬁ<v.§wﬁx<vxﬁ)=0

M-3 M-4 M-1 M-3 M-2 M-4
4 Maxwell's Equations
— — 0B (27)
v.D =p (M) Vx B == — (M3)
ot
V,ﬁ =0 (M-2) Wﬁ = (M-l)
ot

Comparing the 4 Maxwell Equations (26) with the Universal Equation (24) we
conclude that the 4 Maxwell equations show only the 4 parts of the Universal
Dynamic Equilibrium in 4 separate terms and the 4 Maxwell equations are
missing the fundamental term for inertia. For that reason it is impossible to
calculate the interaction between light and gravity with the 4 Maxwell
equations. To find the interaction terms between light and gravity the inertia
term (B-1 in 24) is necessary.
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1.9 Interaction between Gravity and Light (Electromagnetic
Radiation).

To define the Fundamental Equation for the Interaction between
Gravity and Light, an extra term (B-6) has been introduced in equation

(24). The term B-6 represents the force density of the gravitational field
acting on the electromagnetic mass density.

Foraviry =m g [N]

Dividing both terms by the Volume V:

FCRAVITY m - 3

CORAVITY. — 5 N/ m (28)
v v e [ ]

Results in the force density:

f(iR/\Vll’Y =p g [N/ m3]

The specific mass “p” of a beam of light follows from Einstein’s
equation:

W=m¢c’
Divinding both terms by the Volume V results in:

W m,
_:_C

LY (29)
which represents the energy density "w" and the specific

mass "p" of the electromagnetic radiation:
w=pc’

which results for an expression of the specific mass p:

P= S W=EUW
c
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