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A Reinterpretation of Quantum Physics

A Fundamental choice in Physics between Causality and Uncertainty

Wim Vegt

Absiract- Erwin Heisenberg's groundbreaking work, published
in 1925 in the journal "Zeitschrift fir Physik" under the title "On
the quantum-theoretical reinterpretation of kinematical and
mechanical relationships," marked a pivotal shift in Physics.
This publication, often referred to as "Die Umdeuting," laid the
groundwork for modern quantum physics.

Causality, a central concept shared by Philosophy,
Theology, and Physics, has historically linked Newtonian
Physics with philosophical and religious perspectives.
However, Heisenberg's introduction of the Uncertainty
Principle in 1920 challenged this unifying concept of Causality,
disrupting the traditional connections between these fields.

Modern Physics is built upon four foundational

pillars: Newton's  Classical Mechanics, Maxwell's
Electrodynamics, Bohr's Quantum Physics, and Einstein's
General Relativity. Any inadequacy or error in these

foundational principles could potentially revolutionize our
understanding of modern physics. The new physics model
presented suggests an incompleteness within one of these
fundamental foundations: Maxwell's Electrodynamics and its
treatment of light's inertia. By addressing this limitation and
introducing the idea of light's inertia in equations, a significant
fundamental shift in Physics is proposed. This shift aims to
reconcile Heisenberg's Uncertainty Principle with Newton's
Causality Principle, thereby bridging the gap between
Philosophy, Theology, and Physics through a shared concept
of Causality.

Heisenberg's publication, "Die Umdeuting," in 1920
had a profound impact on the dialogue between science and
religion by challenging notions of causality and responsibility
within the fundamental fabric of our reality. It questioned the
assumption of a deterministic universe and raised complex
philosophical questions about human agency and
accountability.

The article also explores Einstein's cautionary stance
during the 1927 Solvay Conference, where he warned against
disregarding the principle of causality in Physics. This warning,
exemplified by his famous statement, "God does not play
Dice," underscored the importance of understanding the
consequences of our choices and the interconnectedness of
philosophical, scientific, and ethical considerations.

Furthermore, the article presents a new theoretical
framework challenging Heisenberg's Uncertainty Principle by
revisiting the relationship between wavelength and frequency
in electromagnetic waves, particularly in gravitationally
confined environments. This alternative interpretation aims to
demonstrate that fundamental uncertainty may not be as
inherent as previously thought, shedding new light on the
interplay between gravity and light in phenomena such as
Black Holes.

Author: Department of Physics, Eindhoven University of Technology,
The Netherlands. e-mail: wimvegt@quantumlight.science

The implications of this new theory extend to
experimental validations involving gravitational red shift
measurements and the constant value of the gravitational
constant "G." By comparing predictions from General Relativity
and the proposed theory, the article highlights potential
discrepancies and reaffirms the importance of reconciling
Quantum Physics and General Relativity in our quest for a
comprehensive understanding of the universe.
Keywords:  quantum  physics, general
gravitational redshift, black holes, dark matter.
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[.  GRAVITY

Einstein approached the interaction between
gravity and light by the introduction of the “Einstein
Gravitational Constant” in the 4-dimensional Energy-
Stress Tensor.

G, tAg,=xT, (1)

In which G, equals the Einstein Tensor, &,
equals the Metric Tensor, T,, equals the Stress-Energy
tensor, A equals the cosmological constant and K
equals the Einstein gravitational constant.

An alternative approach to Einstein’s expression
with the tensor T, describing the curvature of the
Space-Time continuum, is the sum of the
Electromagnetic Tensor T,, and the Gravitational
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TensorJ .
k J< T wt @)
The 4-dimensional divergence of the sum of the
Electromagnetic ~ Stress-Energy  tensor and the

Gravitational Tensor expresses the 4-dimensional Force-
Density vector (expressed in [N/m3] in the 3 spatial

coordinates) as the result of Electro-Magnetic-
Gravitational interaction.
i = o, (T + 1) ®

In vector notation the 4-dimensional Force-

Density vector can be written as:
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The fundamental boundary condition for this alternative approach to gravity is the requirement that the Force
4 vector equals zero in the 4 dimensions, expressing a universal 4-dimensional equilibrium:

—h
~

1
I
—h  —h
S} w
Il
]
(|
—_
=1
J’_
—l
~—~———
Il
=3
G

—h

The 3 spatial components of the Force-Density vector, as a result of Electro-Magnetic-Gravitational
interaction can be written as:

0 (E x H)

=L E E) -< E E
02 at +50E(V.E) goEx(VxE)+

+y0ﬁ(V.ﬁ )- Ho Hx (Vxﬁ) +}/0é(V._g)— 70é>< (ng):ﬁ [N/m’]

£ V. E) = p; Electric Charge Density [C/ m’ ]
inwhich: 4 (V. H) = p,, Magnetic Flux Density [Vs/m’] or [Wb/ m’]

% V. é) = p, Mass Density (Electromagnetic) [kg/ m’]

. . 1
Electric Energy Density: Wp = ¢ E’
2

Magnetic Energy Density: Wy = Sk H

o . 1
Gravitational Energy Density: w, = — 7y 8
2

In which E represents the electric field intensity expressed in [V/m], H represents the magnetic field intensity
expressed in [A/m] and g represents the gravitational acceleration expressed in [m/s?]. The permittivity indicated as

€y, the permeability indicated as M, and the gravitational permeability of vacuum as Y.

For curl-free gravitational fields equation (6) can be written as:

- _10(ExH = = = =
f —C2 it + £, E (V.E) 30E>< (VxE) +
ﬁwoﬁw.ﬁ%ﬂbﬁXWXﬁ)+_%:j [N/m’] (7)

Substituting Einstein’'s W = m c2in (7) results in “Electro-Magnetic-Gravitational Equilibrium Field Equation” (8):

- _ 19 ((ExH) N =
f ‘C2—6t + & E (V.E) gOEx (VxE) +
+y0ﬁ(v.ﬁ)—ﬂ0ﬁxﬁ7xﬁ)+ Lg(gy+ﬂHﬁ:6 [N/m’] 8)
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The theory presented outlines the interactions
between electromagnetic-gravitational, magnetic-
gravitational, and electric-gravitational fields. A key
distinction in this new theory is that particles do not
directly interact with fields; rather, interactions occur
between the fields themselves. For instance, when an
electrically charged particle interacts with an electric
field, this interaction is not particle-to-field but rather an
interplay between the electric fields associated with
each entity. This concept extends to all interactions
within the theory: Electric fields interact with electric
fields, magnetic fields interact with magnetic fields, and
gravitational fields interact with gravitational fields.
Therefore, every interaction is essentially a dynamic
exchange between these respective fields rather than
direct particle-field interactions. This framework
emphasizes the critical role of field interactions in
shaping the behavior and dynamics of particles and
offers a unique perspective on the fundamental forces at
play in the universe.

[I. “GRAVITATIONAL REDSHIFT/BLUESHIFT IN
‘LicHT (EMR)"DUE TO
“ELECTROMAGNETIC GRAVITATIONAL
[NTERACTION"

In order to evaluate the New Theory, the
experiment on Gravitational Redshift, titled "Test of the
Gravitational Redshift with Galileo Satellites in an
Eccentric  Orbit" authored by S. Hermann and
colleagues, has been selected. For this particular
experiment, a stable frequency from a ground station's
MASER was transmitted to 2 Galileo Satellites, with the
goal of analyzing the frequency variance between the
ground station and the satellites. The gravitational field
of the Earth induced the frequency shift, and 2 satellites
were specifically chosen to offset the eccentricity of the
Galileo Orbit.

If we consider a gravitational field g[z] that
varies along the radial axis in Cartesian coordinates
connecting the ground station to the satellites:

G M Earth

ﬁ = O)O) 2
Tz

©)

In which G(G = 6.67428 107" Nm?/ kg?) equals
the Gravitational constant, Mgy, the mass of the earth
and r the radial distance from the centre of the earth.
The mathematical solution [5] of equation (8) for plane
electromagnetic waves (expressed in cartesian {x,y,z}
coordinates) related to the Electric Field Intensity
equals:

_ GMeearn & M _ G Mean &0 #o

e 87z h| o, e *7* (t-alg,uz)
E

E | = 0
E 0

(10)

And the mathematical solution of (8) for the
Magnetic Field Intensity equals:
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In this scenario, the original frequency of the
MASER radiation traveling in the direction of the Earth's
gravitational field g[z] is represented by wo. The
presence of the exponential term signifies the
Gravitational Redshift experienced when the MASER
radiation moves in the Earth's Gravitational Field.
Although the speed of propagation of Electromagnetic
Radiation (the speed of light) remains constant, both the
field intensity's amplitude and frequency experience an
exponential decrease.

Mathematica calculations compare the results
obtained from General Relativity with those from the
New Theory. By setting the distance from the ground
station to the Earth's center as z; = 6,378,000 [m]
(Earth's radius) and the average distance of ESA
satellites in a Galileo orbit as z, = 23,222,000 [m]
(distance from the ESA satellite to the Earth's center),
the Gravitational Redshift according to General Relativity
is determined to be:

A wgg = 0.00000000004011815497097883 [s™']
(12)

Calculated with Mathematica, the Gravitational
RedShift according the New Theory, which is a solution
of equation (8) equals:

A 0g, = 0.00000000004011824206173742 [s™']
(13)

Both calculated values a within the Range of the
measured gravitational RedShift by the average values
of both ESA satellites in the Galileo orbit

Ao = 0.000000000040118

Measured

£22107° [s7
(14)
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In [2] a factor has been defined which presents the measured deviation between the predicted Gravitational
RedShift by General Relativity and the Measured Gravitational RedShift.

a = A Oypasren - A O = (2.2 £ 1.6) x 107 (15)

A comparable factor can be used to determine which theory (General Relativity or the New Theory) has the
nearest approach to the experimentally measured data. Highly accurate measuring experiments are required with an
accuracy higher than 16 digits beyond the decimal point.

I11. Brack HOLES

a) Black Holes without Singularities with dimensions smaller than the diameter of the Hydrogen Atom

A second fundamental solution for equation (8) describes a Gravitational Electromagnetic Confinement
(BLACK HOLE) [1] within a radial gravitational field with acceleration (in radial direction). This solution represents a
Black Hole, the confinement of light due to its own gravitational field, and has no singularities. This solution for
equation (8) describes Black Holes, dependent of time and radius, presenting discrete spherical energy levels,

within a radial gravitational field with acceleration (in radial direction)[14]has been represented in (16) and (17).

0
f(r) Sin(kr) Sin(® 1)

Es = Hs =
E, -f(r) Cos(kr) Cos(m t) H,

wo{ B )+ e .a)] _

: Gl

0 4 71’
-f(r) Sin(kr) Cos(0t)| g=| 0
-f(r) Cos(kr) Sin(m t) 0

a2 2

£(r) [(Sm(k r) Sin(® t))2 + (Cos(kr) Cos(® ‘r))2 +E(Sin(k1‘) Cos(wt))” + (Cos(kr) Sin(wt)) J
n

In which the radial function f(r) equals:

G Mgy gogt

flr]=Ke ®= an

Grepresents the Gravitational constant and
Mrepresents the total confined electromagnetic mass of
the BLACK HOLE. Equation (16) presents a Standing
(Confined) Electromagnetic Field Configuration with a
phase shift of 90 degrees between the electric field and
the magnetic field with the corresponding Nodes and
Anti Nodes. [13]. The solution has been calculated
according Newton’s Shell Theorem.

Assuming a constant speed of light “c” and
Planck’s constant h within the BLACK HOLE, the radius
“R” (with n = 1,2,3,4....) of the BLACK HOLE with the
energy of a proton, according W = m,, ¢, would be:
1.5009211 x 10710[J].

C C
Ryon =ni=nl|=| =n|—|n =

R oy =0 3.82 1077 [m]

7.1865 10 (1]
w

(18)
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Black Holes are varying from atomic
dimensions with dimensions of 10-27 [kg], Page 39 [33]
until Black Holes with dimensions of 1040 [kg], Page 67
[34]. At these dimensions Black Holes turn into Dark
Matter. The fundamental boundary condition for the
confinement of Electromagnetic radiation (BLACK
HOLEs) is that the energy flow (Poynting vector) equals
zero at the surcface of the confinement. This is possible
at every “90 degrees Phase Shift Surface” (Sphere)
between the Electric Field and the Magnetic Field.

b) Black Holes with a Singular point and Large
dimensions

Fig 1 represents a Black Hole with a mass of
1035 [kg] and a radius of about 25 [km]controlled by a
different mahgematical solution for equation (8).The
radius of the Black Hole equals about 25 [km] which has
been controlled by a different mathematical solution
(19) for equation (8).

G Mgy &g ¢t
8nr

- log[r]J

f[r]zK e[ [J/m'] (19
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Fig. 1: The Energy Density [ J/ m3] as a function of the Radius R = max 107[m] of the Black Hole
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Fig. 2: The Energy Density [J/ m3] as a function of the Radius R = max 105 [m]

Figures 1 and 2 showcase the significant
impact of "Gravitational Intensity Shift' and "Gravitational
RedShift" at a distance of 25 km. Over a distance of
10,000 km, the intensity of light emitted by a Black Hole
with a mass of 10% kg decreases by a factor of 10°'".
Similarly, the frequency of the emitted light from the
Black Hole decreases by a factor of 10", For instance,
light emitted in the visible spectrum at 10" Hz drops to a
frequency of 10 Hz. These extremely low frequencies
with minimal intensities have not been observed, leading
to the term "Black Hole" being used to describe the
phenomena of "Gravitational Intensity Shift" and
"Gravitational RedShift" in the presence of a massive
object.

According to equation (8) and solutions (10)
and (11), it is deduced that the speed of light remains
constant within and around a Black Hole. The only
potential change is in the direction of light propagation
due to the influence of a gravitational field.

c) Dark Matter in the

“Gravitational Shielding”

Fig 3 represents Dark Matter with a total mass

of 10°® [kg] and a radius of about 10 times the size of

the Milky Way Galaxy. The radius of the dark mass

equals 5 10°" [m] which has been controlled by a
different mathematical solution (20) for equation (8).

Universe  controlled by

G Mgy gt
Snwr

- log[r]j

f[r]:Ke{

/m'] @)
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Fig. 3: The Energy Density [J/ m?] as a function of the Radius R = max 10? [m] of the Dark Matter
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Fig. 4: The Energy Density [J/ m?] of the Dark Matter as a function of the Radius R = max 10% [m]

Figures 3 and 4 highlight the considerable
impact of "Gravitational Intensity Shift' and "Gravitational
RedShift" at a distance of 5 x 10”21 meters, which is
equivalent to 10 times the radius of the Milky Way
Galaxy. Over this vast distance, the intensity of the light
emitted by Dark Matter with a mass of 10753 kg
decreases by a factor of 107-261. Similarly, the
frequency of the emitted light from Dark Matter
decreases by a factor of 10™-261. For example, light
initially emitted in the visible spectrum at 10" 14 Hz
drops to an incredibly low frequency of 107 -247 Hz.
These incredibly low frequencies with extremely weak
intensities have not been observed, leading to the term
'Dark Matter" being assigned to describe the
phenomena of "Gravitational Intensity Shift" and
"Gravitational RedShift" in the presence of an immensely
massive object.

© 2024 Global Journals

From equation (8) and the solutions (10) and
(11), it is concluded that the speed of light remains
constant within and around the Dark Matter. The only
possible alteration is in the direction of light propagation
due to the gravitational influence of the Dark Matter.

[V. THE RELATIONSHIP BETWEEN BLACK
HoLEs AND QUANTUM PHYSICS

Introducing the Quantum Vector Function ¢,

et

Substituting (21) in (16) results in the quantum
presentation for the BLACK HOLE:

(21)



O(r,0,9) - JE (ﬁ i 5] fr)
2 Cc
c 7G16‘Oél 0
O(r,0,p) =d&t |—e 87r 0
u

0 -iCos(krotiCos(kr)

0 0 0
-Sin(kr)  Sin(kr) Cos ()
i Sin ( )

(22)

With “K” a constant value dependend of the mass of the BLACK HOLE. The Dot product between the unit
vector and the Quantum Vector Function @ represents the quantum mechanical probability function ‘P[r,t] which is

a fundamental solution of the Schrédinger Wave Equation.
- - Gl & 4 0 0 0 0
a(r,6,p) :Kmt\/:e §mr 0 -Sin(kr) Sin(kr) Cos ()
" 0 -i Cos(k r)u) ti Cos(k r) iSin( )
{1 1 1} 0 _Glgu _ Glg ¢ _

Y(r,t)= ot qCos( ) rKe £ 8ar Ke\/E gur  gl@! (23)
. n n
1 Sin (03 t)

The Scalar function represents a fundamental
solution of the Quantum Mechanical Schrédinger wave
equation. [36, 37]

a) Black Holes with Discrete Spherical Energy Levels at
Sub-Atomic dimensions

A critical condition for the containment of
Electromagnetic Energy is that the Poynting vector
equals zero at the spherical surface of the confinement.
In the case of confinement within a sphere, a standing
electromagnetic wave pattern necessitates the presence
of concentric spheres. At each sphere, there exists an
antinodal plane for either the electric field (E) or the
magnetic field (B), with a distance in radius between
each sphere equivalent to half the wavelength of the
confinement. The constant k is defined as k = n *m * A,
where 'n" is a natural number (1, 2, 3, 4, ...) and A
represents the wavelength.

i. Time and Radius dependent Black Holes with
discrete Energy Levels. The confinements of
Electromagnetic Radiation within spherical Regions

Every concentric sphere represents an anti-
nodal surface for the Electric Field (E) or the Magnetic
Field (H). The Poynting Vector™~:S=E x H at this
spherical surface equals zero at any time and at any
location at this sphere. The Electromagnetic Energy
persists within each sphere and the subsequent
concentric sphere. These concentric spheres are
characterized by a difference in radius equivalent to half

a wavelength of the electromagnetic radiation contained
within  the confinement, corresponding to distinct
discrete energy levels. Each concentric sphere serves
as an antinodal surface for either the electric field or the
magnetic field.

¥
]

Fig. 5: Nodal and Antinodal Spheres for Standing
(Confined) Spherical Electromagnetic waves with a 90
degrees phase shift between the Electric field and the
Magnetic field. Equation (9)
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Spherical Confinement of Light

Radial
Distance

Fig. 6. Nodal- and Antinodal Spheres (k = 3) for Standing (Confined) Spherical Electromagnetic waves with a 90
degrees phase shift between the Electric field and the Magnetic field. Equation (9)

Equation (24) describes a Time and Radius
dependent BLACK HOLE.

_Gle0u0 0

E= Ke Sin[k r] Sin[w t]
- Cos[k r] Cos[ t]

0

_ _G1o0u0 £
H= Ke /—0 Sin[k r] Cos[o t] | (24)
ol _ Cos[k 1] Sin[o (]

Equation (20) represents by the function Sinlkr]
(k = 1,23,4...) the confinement of electromagnetic
radiation between two concentric spheres. K represents
the amplitude of the Electric/ Magnetic Field Intensty.
[14]
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ii. Time and Polar Angle dependent Black Holes

Spherical Confinement of Light
0.5

0.5

Polar Angle 0.0

Fig. 7: Nodal- and Antinodal Polar Angle Regions (m = 3) for Standing (Confined) Spherical Electromagnetic waves
with a 90 degrees phase shift between the Electric field and the Magnetic field. Equation (15)

Equation (25) describes a Time and “Polar
Angle” dependent BLACK HOLE

_Gle0u0 O

E= Ke % | Sin[m 6] Sin[w t]
Sin[m @] Cos|w t]

0

_ _G10040 c
H= Ke /—0 Sin[m 8] Cos[w t] | (25
o\ - Sin[m ] Sin[o ]

Equation (19) represents by the function
Sin[m 0] (M=1,2,3,4.....) the confinement of electro-
magnetic radiation between two Polar Angular Regions
[15].
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Standing Wave between two Polar Angular Regions

1.0
051

Polar Angle 00'0

Fig. 8: Nodal- and Antinodal Polar Angle Regions (m = 3) for Standing (Confined) Electromagnetic waves with a 90
degrees phase shift between the Electric field and the Magnetic field. Equation (15)

iii. Time and Azimuthal Angular dependent Black Holes

Fig. 9: Nodal- and Antinodal Azimuthal Angular Regions (n=3) for Standing (Confined) Electromagnetic waves with a
90 degrees phase shift between the Electric field and the Magnetic field. Equation (16)

© 2024 Global Journals



Equation (26) describes a Time and “Polar Angle” dependent BLACK HOLE

_Gle0u0 0

E= Ke ®= Cos[n ¢] Sin[m t]
Cos[n ¢] Cos[wo t]

0

_ _G1o0u0 e
H= Ke 8 f—o Cos[n ¢] Cos[o t] (26)
*{ - Cos[n ¢] Sin[w t]

Equation (26) represents by the function Sin[n ¢] (n=1,2,3,4.....) the confinement of electro-magnetic
radiation between two Azimuthal Angular Regions [16].

iv. Time, Polar- and Azimuthal Angular dependent Black Holes

Fig. 10: Nodal- and Antinodal Polar Angular and Azimuthal Angular Regions (n = 4 and m = 4) for Standing
(Confined) Electromagnetic waves with a 90 degrees phase shift between the Electric field and the Magnetic field.
Equation (17)
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Equation (27) describes a Time “Azimuthal Angle” and “Polar Angle” dependent BLACK HOLE

0

Cos[n ¢] Sin[m &] Sin[o t]

Cos[n ¢] Sin[m @] Cos[m t]

_ _GleOpu0
E= Ke 3@
. G100 0
H= Ke 8

Equation (27) represents by the function (n =

fi - Cos
Hol ' Cos[n @] Sin[m 6] Sin[o (]

1,2,34....) and (m =

0

[n @] Sin[m ] Cos[ t] 27)

1,2,3,4..... ) the confinement of

electromagnetic radiation between two Azimuthal Angular Regions and two Polar Angulars Regions [17].
v. Spherical Confinement of Light between two Concentric Spheres within Black Holess

Spherical Confinement of Light

-

Radial Distance 0 Ei
\

t

-2

- |/

|/
|
|

Fig. 17: Nodal- and Antinodal Regions for Standing (Confined) Electromagnetic waves with a 90 degrees phase shift
between the Electric field and the Magnetic field. Equation (14)

Equation (18) in the context of this theory
illustrates the phenomenon of reflected electromagnetic
energy confined within a Black Hole between two
concentric spheres. Within this framework, the speed of
light, influenced by the variable 'r," undergoes directional
changes in accordance with the frequency of the
confined light, or electromagnetic radiation.

A noteworthy concept introduced is the idea
that a Black Hole has the potential to undergo a process

© 2024 Global Journals

of splitting into two distinct Black Holes with varying
radii. During this process, the original Black Hole
transitions to a lower energy state while the newly
formed Black Hole embodies the energy differential,
akin to an atom transitioning to a lower energy level. This
analogy underscores the dynamic nature of Black Holes
and the intricate interplay between energy levels within
these cosmic structures.



_Gle0u0

E= Ke = f|t- Y%/

0
Sin[k r] Sin[

_G1o0u0

H= Ke 5 f|t-

&y y Cos[2kr] | g,

—Cos[k r] Cos|o t]

0
— Sin[k r] Cos[w t]

2k

(28)

Po | —Cos[k 1] Sinfo 1]

Spherical Confinement of Light between two Concenctric Spheres
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Fig. 12: Nodal- and Antinodal Regions for Standing (Confined) Electromagnetic within two concentric spheres.
Equation (18)

V.  UNIVERSAL EQUILIBRIUM IN THE
“CONCEPT OF QUANTUM MECHANICAL
PROBABILITY IN “THE NEwW THEORY”

The 4-dimensional notation for the divergence
of the Stress-Energy Tensor (25)expresses in the 4th
dimension (time dimension) the law of Conservation of
Energy”. For an Electromagnetic Field the law for
conservation of Energy has been expressed as:

J 4+ 0w
1;4 v.s+ &
?4 —| ¥ =Uor= f; = 64
f, f
f f 29)

The process of deriving the "Fundamental
Equation for Confined Electromagnetic Interaction" in the
proposed theory from the equation for the "Conservation
of Electromagnetic Energy" (38.1) leads to a significant
revelation. This fundamental equation serves as the
cornerstone of the theory, resembling the Relativistic
Quantum Mechanical "Dirac" equation and the
Schrédinger wave equation, particularly when dealing
with velocities significantly lower than the speed of light.

In essence, this "Fundamental Equation for
Confined Electromagnetic Interaction" can be viewed as
the relativistic counterpart to the Quantum Mechanical
Schrédinger wave equation, aligning closely with the
Quantum Mechanical Dirac Equation. This unification
and connection between these fundamental equations
shed light on the intricate relationship between
electromagnetic interactions, quantum mechanics, and
relativistic dynamics within the proposed theoretical
framework.

a) Confined Electromagnetic Energy within a 4-
dimensional Equilibrium

The physical concept of quantum mechanical
probability waves has been created during the famous
1927 5th Solvay Conference. During that period there
were several circumstances which came just together
and made it possible to create a unique idea of
“‘Material  Waves”(Solutions of Schodinger's wave
equation) being complex (partly real and partly
imaginary) and describing the  probability of the
appearance of a physical object (elementary particle)
generally indicated as “Quantum Mechanical Probability
Waves”.

The idea of complex (probability) waves is
directly related to the concept of confined (standing)
waves. Characteristic for any standing acoustical wave
is the fact that the Velocity and the Pressure (Electric
Field and Magnetic Field in QLT) are always shifted over
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90 degrees. The same principle does exist for the
standing (confined) electromagnetic waves,

For that reason every confined (standing)
Electromagnetic wave can be described by a complex

sum vector ¢ of the Electric Field Vector E and the
Magnetic Field Vector B (E has 90 degrees phase
shift comparedto B ).

The vector functions é and the complex
conjugated vector function ¢* will be written as:

s- L[5+ E
¢—@{B+1Cj

B equals the magnetic induction, E the electric field

(30)

intensity (E has + 90 degrees phase shift compared to
B ) and c the speed of light.

The complex conjugated vector function ¢* equals:

(31)

=_ 1 (g . E
! m[B ]

The dot product equals the electromagnetic
energy density w:

7 L[] (BB -l
¢. 9 2%[B+1C].[B1Cj yH+2£E w
(32)

Using Einstein’s equation W = m c?, the dot
product equals the electromagnetic mass density w;

& . 7*%: 8£B +1i E][B -1 Ej—lg ,u2H2+l£2E2:p [kg/m’]
2 c 2
(33)

The cross product is proportional to the

Poynting vector (Ref. 3, page 202, equation 15).

a novel "Gravitational-
Electromagnetic Equation" is put forth, offering a
detailed  description of  Electromagnetic  Field
Configurations. These configurations not only serve as
mathematical solutions for the Scalar Quantum
Mechanical "Schrédinger Wave Equation” but also, more
precisely, correspond to the mathematical solutions
encapsulated in the Tensor representation of the

Within this article,

© 2024 Global Journals

"Relativistic Quantum Mechanical
(Equation 41).
By establishing this

Dirac  Equation”

linkage between the
Gravitational-Electromagnetic ~ Equation and  the
fundamental equations of Quantum Mechanics,
specifically the Schrédinger Wave Equation and the
Dirac Equation, the article outlines a comprehensive
framework  that integrates  gravitational — and
electromagnetic interactions within the context of
relativistic quantum mechanics. This synthesis of
concepts aims to provide a deeper understanding of the
dynamics governing electromagnetic fields and their
connections to quantum mechanical phenomena at a
relativistic scale. The 4-dimensional divergence of the
sum of the Electromagnetic Stress-Energy tensor
expresses the 4-dimensional Force-Density vector
(expressed in  [N/m? in the 3 spatial coordinates) as
the result of Electro-Magnetic-Gravitational interaction.
f“ =08 T" =0 (39)
In vector notation the 4-dimensional Force-
Density vector can be written as:

—h

N

— —h  —h
8] w
Il
]
O
=l
I
()

—

The pivotal boundary condition in this alternative
gravitational approach necessitates that the Force 4-
vector equals zero across the 4 dimensions, reflecting a
universal  equilibrium  within  the multidimensional
framework.

The spatial components of the Force-Density
vector, arising from the intricate interplay of Electro-
Magnetic-Gravitational interactions, can be explicitly
articulated.

By integrating the specific electromagnetic
values for the electric field intensity "E" and the magnetic
field intensity "H" into the formulation described in
equation (36), the resulting expression encapsulates the
4-dimensional manifestation of the Electro-Magnetic-
Gravitational Fields Equation (37). This amalgamation of
electromagnetic and gravitational fields within the  4-
dimensional realm underscores the comprehensive
nature of the proposed framework and its implications
for understanding the interactions between these
fundamental forces.



Energy-Time Domain

102 (E-E) + g (H.H)

(f) @V.(Exﬁ)+5 — =0

3- Dimensional Space Domain

3 _

1 0 (ExH) = = . T =
f2 = 0276t +80E(V.E) gOEx(VxE)
f

+ﬂ0ﬁ(v.ﬁ)—y0ﬁx(vXﬁ):6 (37)

In which f, , 1, , f5, represent the force densities in the 3 spatial dimensions and f, represent the force density
(energy flow) in the time dimension (4™ dimension). Equation (37) can be written as:

Energy-Time Domain
Conservation of Energy
B -7

(f4) V.S + 9_‘t” ) (38.1)

3-Dimensional Space Domain

B -1 B -2 B-3
_Lﬁ(Exﬁ) = = .5 o
f T + 8 B (V.E)-gyEx (VxE) +
3 B 4 B-5
f — — = = = 2 38
2 +,u0H(V.H)—,u0Hx(VxH)=O (38.2) (38)
f

The 4" term in equation (38.1) can be written in the terms of the Poynting vector “S” and the energy density
“w” representing the electromagnetic law for the conservation of energy (Newton's second law of motion).

b) The 4-dimensional Relativistic Dirac Equation
Substituting (32) and (34) in Equation (38.1) results in The 4-Dimensional Tensor presentation for the
relativistic quantum mechanical Dirac Equation (39):

(x.) V.G + L2 o
X i B o _ L L _ _ L . _
x| LT (G gH e gF ) )+ (8 .54 gF v.F))=0 (39)

[

X

To transform the electromagnetic vector wave  following matrices (Ref. 3 page 213, equation 99) are

. s . , , introduced:
function @ into a scalar (spinor or one-dimensional

matrix representation), the Pauli spin matrices o and the
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- |0 o d—_§ab0
“Tle 0| ™M Py s,

(40)

The Equations(6), (32) and (34) can be written in tensor presentation as the 4-Dimensional Relativistic
Quantum Mechanical Dirac Equation: [3] (Equation 102, page 213)

(x) (%% 2 v) y
3 G B

VI. HEISENBERG'S UNCERTAINTY
RELATIONSHIP

a) The Inertia of Confined Electromagnetic Radiation

According to the insights derived from equation
(23), the solutions of the Schrodinger wave equation
depict confined electromagnetic waves characterized by
a distinct 90-degree phase shift between the electric
and magnetic fields.

This segment delves into exploring the concept
of inertia associated with confined electromagnetic
waves. To elucidate the calculation of inertia pertaining
to confined electromagnetic radiation, a hypothetical
scenario involving electromagnetic radiation trapped
between two perfectly reflective mirrors  will be
considered. The radiation beams emanating from these
mirrors, referred to as the emitted radiation, can be
likened to light emitted from a source of electromagnetic
radiation.

In this scenario, when an observer moves
towards the emitter, the intensity of light at the
observer's position undergoes a transformation in
accordance with the Lorentz transformation formula,
where "Vv' signifies the relative velocity between the
emitter and the observer. At relatively low velocities, the
term in the Lorentz transformation equation simplifies to
1, reflecting the behavior observed in this regime.

When the observer moves away from the
emitter, the intensity of the light at the location of the
observer will decrease with 7 (1-v/c) according the
Lorentz transformation. At low velocities the Lorentz
contraction term:
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L a—"t’ (11)
c

(412)

J o HE e HewsHyspy g (V. 8)= 7pex (Vxg) =0

[Nl

will equal 1 (“v” equals the relative velocity between
object and observer and ¢ equals the speed of light).

In the scenario where light is confined between
two perfectly reflective mirrors, a significant observation
emerges: the speeds of both mirrors remain consistently
equal relative to each other. This equilibrium ensures
that the radiation pressures exerted on each mirror are
also in balance; these opposing radiation pressures
effectively cancel each other out. Consequently, the
system—comprising the two perfect mirrors and the
confined electromagnetic radiation—uwill either remain at
rest or continue moving at a uniform speed. This
dynamic equilibrium underscores the intricate interplay
between the confined electromagnetic radiation and the
reflective surfaces in this conceptual framework.

i. The Resulting Radiation Pressure for accelerated or
decelerated confined electromagnetic radiation

In the context of acceleration, an interesting
phenomenon arises where the time taken for light to
travel between the mirrors at the speed of light can
introduce variations. If we designate one mirror as the
emitter and the other as the observer, the apparent
speeds of the emitter and observer differ due to the time
delay inherent in light propagation during acceleration.
This time discrepancy gives rise to a situation where the
opposing radiation pressures on the mirrors are no
longer balanced, leading to an imbalance in forces. This
disparity in radiation pressures may engender a
resultant force as per Newton's second law of motion
during acceleration.

To embark on this analysis, an imaginary
experiment is envisioned. Two perfectly reflective
mirrors, labeled as B and A and situated opposite each
other in the x-y plane at a specific distance, serve as the
setting.  Within this framework, a single harmonic
electromagnetic wave is confined between the mirrors,
giving rise to a "Standing Electromagnetic Wave" akin to
the solution described in equation (23). This standing


https://en.wikipedia.org/wiki/Lorentz_transformation�

wave configuration is the outcome of two waves
propagating in opposite directions along the z-axis,
underpinning the dynamics of this experimental
scenario.

The Poynting vector corresponding with the
electromagnetic wave propagating along the z-axis in
the + direction (positive direction of the z-axis) has been
indicated as S'=E x H and the Poynting vector
corresponding  with  the  electromagnetic  wave
propagating along the z-axis in the - direction (opposite
direction) has been indicated as S =E x H . The
system is at rest. The radiation pressures, caused by the
confined electromagnetic radiation, on both mirrors A
and B are opposite and equal in magnitude:

_ 2S5, _ 2 5Ss
c c

P, Py (43)

To calculate the radiation pressure on Mirror A,
the velocities, only relative to Mirror A for the waves with
the respective Poynting vectors S =E xH  and
S =E x H , have to be calculated.

ii. The radiation pressure on Mirror A, when Mirror A
moves with a velocity v in the direction of the positive
z-axis

When the system of two Mirrors “B - A” moves
in the direction of the positive z-axis, Mirror A moves in
the direction of the positive z-axis and the Poynting
vector for the emitted radiation S =E x H will
decrease according the Lorentz transformation.

—_—t —+ —+ > Vv 2 —+ —+
S.=BE.xH.,=*[1-Y (E < H') @4
c
When the system of two Mirrors “B - A” moves
in the direction of the positive z-axis, Mirror A moves in
the direction of the positive z-axis. The Poynting vector

for the incident radiation S =E x ﬁ7Wi|| increase
according the Lorentz transformation.

2
s - E:xﬁzzyz[HXJ (E'=7") us
C

The total radiation pressure, caused by the
confined electromagnetic radiation, on mirror A equals:

_ShtSa_ s {(12)2 +(1+Zj2](ﬁ+xﬁ+)

P
A
c c

(46)

iii. The radiation pressure on Mirror B when Mirror B
moves with a velocity v in the direction of the positive
z-axis

When the system of two Mirrors “B — A” moves
in the direction of the positive z-axis, Mirror B moves in
the direction of the positive z-axis and the Poynting
vector for the by mirror “B” emitted radiation  will
increase according the Lorentz transformation.

2
S =B < H =1 Y] (BT
C

(47)

When the system of two Mirrors “B — A” moves

in the direction of the positive z-axis, Mirror B moves in

the direction of the positive z-axis the Poynting vector for

the on mirror B incident radiaton S'=E xH  wil
decrease according the Lorentz transformation.

—_—+ —+ —+ > v 2 —+ ——+
Si=Ev xHv=yp"| 1-— (E x H ) (48)
c
The total radiation pressure, caused by the
confined electromagnetic radiation, on mirror B equals:

L RS

Pg= = (49)

C C

P, and P, are still equal in magnitude and both in
opposite direction and still cancel each other. The
system of confined radiation validates Newton’s first law
of motion.
iv. Newton’s second Law of Motion (lnertia) for
Confined Electromagnetic Radiation
When the system of two Mirrors “B — A’

accelerates, the velocity increases with AV in a time
interval At. At time “t” the opposite radiation pressures
on mirror A and mirror B are presented in (46) and (49).
At time t+ At the radiation pressures on Mirror A and
Mirror B will different.

The radiation pressure at time t+ A t caused
by the confined electromagnetic radiation, on mirror A
equals:

Because the electromagnetic wave with
Poynting vector S" = E" x H ' has left Mirror B at “t”
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and during the time interval At the magnitude of
EQZ(HXJ P and o - [1 . X)ﬁ* has not changed.
C C
The radiation pressure at time t+ A t caused
by the confined electromagnetic radiation, on mirror B
equals:

(51)

Because the wave with Poynting vector

S —=E x H has left Mirror A at “t” and during the time
interval A t the magnitude of E. :(1 + XJE’ and
C
H. = (1 + X]ﬁ' has not changed.
C

The radiation pressures on Mirror A and Mirror B
do not counterbalance each other anymore and the
resulting radiation pressure equals:

_7/2(4 AV )S

PB - PA 2 (52)
]
Equation (52) can be written as:
o AV
) 7 (4 —j SAt
PB'PAfy(4AzV)S = Atz :},2[¥ja:72ma
C C C
(53)
) . AV
In which the acceleration a=A—t and the

inertia mzyz. At non-relativistic velocities ?=1 and

(53) validatces Newton’s second law of motion for
confined electromagnetic radiation presented in

equation (23). According Einstein's W=m ¢ the
confined electromagnetic energy “W” equals the total
confined electromagnetic mass.

By superposition and integration over arbitrary
surfaces it is possible to prove that all confined
electromagnetic radiation equals (53) which represents

that confined electromagnetic energy validates
Newton’s second law of motion (F = m a).
b) Heisenberg’s Uncertainty Relationship

For  confined electromagnetic  radiation

represented in (23) the mass has been represented in
(83). According Planck’s law the energy “W” s
proportional to the frequency of the confined
electromagnetic radiation:

W=nhft
W=mc*=hf
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Both sides in equation (54) are multiplied by the
velocity of the confined electromagnetic radiation.

(mv)c’=nfv
p:hcf2V (55)

Resulting in an expression for the momentum
“p” of the confined radiation. According Planck a

variation in the momentum “p” will result in the variation
of the frequency “f” of the confined electromagnetic

radiation.
h (A
Ap= # v (56)
c
Because of the relationship between the

frequency “f” and the wavelength “A” (56) can be written
as:
Ap= (h Az f j A
c

h
A =
P (CA/I)V

Presenting confined electromagnetic radiation,
equation (57) can be written in a way comparable with
Heisenberg's uncertainty relationship:

(AAAD)=h (Xj

C

(57)

(58)

For uniform moving electromagnetic
confinements the velocity “v” remains constant and the
product of the uncertainty in the wavelength (dimension
of the confinement) and the uncertainty in the
momentum (frequency) of the confinement represents a
constant value.

It follows from equation (58) there is no
fundamental uncertainty. Heisenberg’'s “Uncertainty
Relationship” represents the constant relationship
between the wavelength (dimension) and the frequency
(momentum) for gravitationally confined light and in
general gravitationally confined electromagnetic waves.

VII.  CONCLUSIONS

The integration of General Relativity with the
new proposed theory provides a fascinating perspective
on the interaction between gravity and light within a 4-
dimensional spacetime curvature defined by a
gravitational field. In this framework, light's trajectory is
dictated by the curved spacetime geometry, illustrating
the profound relationship between gravity and
electromagnetic phenomena.



The new theory introduces a novel concept of
bi-directional separation between mass and inertia for
light, specifically photons. In this view, inertia is
exclusively present in the direction of light propagation,
influencing the speed of light. On the other hand, mass
of light exists in a plane perpendicular to the
propagation direction, affecting the deflection of light by
gravitational fields perpendicular to the propagation.
This distinction sheds light on the nuanced dynamics of
light-matter interactions within gravitational fields.

Black Holes, as gravitational-electromagnetic
confinements, are fundamental solutions derived from
the relativistic quantum mechanical Dirac equation.
These enigmatic cosmic entities highlight the significant
gravitational intensity shift and redshift induced by
gravitational fields. The impact of "CURL" within
gravitational fields surrounding Black Holes remains a
distinctive  feature that challenges conventional
explanations afforded by General Relativity.

By considering a 4-dimensional equilibrium
encompassing inertia and gravitational force densities
within electromagnetic field configurations, the theory
presents Black Holes as physical entities at sub-atomic
scales. These solutions exhibit spherical confinements
with discrete energy levels, offering a unique
perspective on the quantum nature of these
phenomena.

In experimental validation, the theory proposes
measuring the interaction between gravity and light in
well-defined gravitational fields, such as that of Earth.
Discrepancies in gravitational redshift calculations
between General Relativity and the new theory, albeit
minuscule, underscore the need for higher accuracy
observations to discern between the two frameworks
effectively.

Dark Matter's existence is postulated based on
gravitational redshift and gravitational intensity shift
phenomena. The concept of "Gravitational Shielding"
elucidates how entire galaxies, with immense mass, may
become invisible due to gravitational effects, even with
advanced observatories like the James Webb Space
Telescope. This invisibility beyond a certain distance
poses intriguing challenges for observational astronomy
and underscores the mysterious nature of dark matter
within our universe.

Lastly, equation (58) within the theory
establishes a clear relationship without fundamental
uncertainty. Heisenberg's Uncertainty Principle is
redefined in the context of gravitationally confined light,
presenting a constant relationship between wavelength
and frequency for electromagnetic waves in such
settings.

a) Data Availability
All Data and Calculations have been published
at: https://quantumlight.science/
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