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Abstract

Quantization of Gravitational Fieldms been determined by the source of the
Gravitational Waves. Black Holes (GEONsjit Gravitational Waves in discrete
guantaduring the transition of the Black Hole (GEON) into a lower energy state. F
this reason Gratational Waves emitted by Black Holes (GEONS) are always
guantified. Gravitational Waves emitted by Black Hole (GEONS) are always
accompanied by quantified bursts of Electromagnetic Energy.

Gravitational Waves generated by the displacement of masga&hre not
guantified and are not accompanied by the quantified bursts of Electromagnetic
Energy

The speed of Iight (Acd) remains const.
or approaches a Black Hole in the direction of the gravitationaldeterated by the

Black Hole. For this reason Electromagnetic Energy can only leave the Black Hole

in the directions of the Gravitational Field.other directions the Electromagnetic
radiation will always remain captured by the Back Hole.

Gravitational Waves represent theatisport of Gravitational Energy through Space.
Equation (1@) and in particular A3) and (149)r epr esent t he AGr av
E g u a t Theoanticle presents a new theory in physics which explains the

interaction betweegravity and light with mathematical results close to General
Relativity (15 digits beyond the decimal point equal result) and unifies General
Relativity with Quantum Physics by the fundamental elementary particle: the GEON.
The GEON [1] is a fundamentallation of the relativistic quantum mechanical

Dirac equation (Quantum Physics) and the confinement has been controlled by the
fundamental interaction between Gravity and Light (General Relativity). The GEON
is the most fundamental elementary particle antlze created by the compression

of light into extremely high densities. The GEON appears when an equilibrium has
been established between the expanding radiation pressure of light and the confining
gravitational force of light. The GEON is the fundamestadution of the relativistic
guantum mechanical Dirac equation. For this reason the GEON particle unifies
Quantum Physics with General Relativity. The confinement of GEONS is only
possible at discrete values. (Quantisation of Energy, Light and Grauity)GEON

carries the mass inside the structures of matter (Elementary Particles). The radius of
a GEON with the mass of a proton (1.67%¥1Rg) equals 3 18 [m]. [30] PlotGraph
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3, page 24. The GEON represents the creationadfer/antimatterby
ElectromagnetigGravitational interaction.

The new theory in physics-freelneardoeen bas
dimensional stresenergy tensor in the Minkowsk Spaceo. The di ff
Einsteinds Gener al Relativity and this

deformed (noflinearand nord i v e r g e n ¢ edimensienal StresBheegy fi 4
Tensor o by i nt r-dindensonahRiemanhiadandold towexpldin 4

the interaction between Gravity and Light. The new theory describes the interaction
between different fields (Electric, Magnetic and Gravitational) by identical
interaction terms, generated by the separate divergence and the sepatiate of

the different fields. (equation 24).

The theory descr-Gbegi idt echabmbhgnet act.i
Gravitational Il niCemractiaononahd| MElee atctt |
particles do not interact with fields. Theeraction between an electric charged

particle and an electric field is not the interaction between a particle and a field but it

is the interaction between the electric field of the particle interacting with the other
electric field. Every interactiois an interaction between fields. Electric Fields

interact with Electric Fields , Magnetic Fields interact with Magnetic Fields and
Gravitational Fields interact with Gravitational Fields.

Electric Fields interact with 1st order Lorentz Transformed Méigr-ields.
Magnetic Fields interact with 1st order Lorentz Transformed Electric Fields.

Gravitational Fields have been created by accelerated (Confined) 2nd order Lorentz
Transformed Electromagnetiields.

Electromagnetic Fields interact with 2nd order Lorentz Transformed Gravitational
Fields. Gravitational Fields interact with 2nd order Lorentz Transformed (Confined)
Electromagnetic Field: hi s has been c a-Glawaionali EIl ect r
|l nteractiono.

When Isaac Newton published his 3 famous equations which became the foundation
of Classical Dynamics, he was not aware that he was building the first elemental
blocks for the StresEnergy Tensor in the-dimensional Minkowski Space.

When James Clerk Mavell published his 4 famous equations which became the
foundation for Classical Electrodynamics, he was not aviiatehe was building
new blocks for the Stredsnergy Tensor in the-dimensional Minkowski Space.
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When Paul Dirac published his famous e@ratvhich became the foundation of
Relativistic Quantum Physics, he was not aware that he was building further on
blocks for the StresEnergy Tensor in the-dimensional Minkowski Space.

It was Albert Einstein who was one of the first physicists whoodisied the
importance of the Stredsnergy Tensor to describe in a mathematical way the
interaction between Electromagnetic Radiation and a Gravitational Field.

Because there was no match, Einstein deformed the Diverfence e L i n-ear i
EnergyTenso 0 by deforming Space and Ti me. L
he deformed the fundamental Tensor in physics in such a way that he found a very
special Mathematics to describe the interaction between Electromagnetic Radiation
(Light) and a Gravitatiod&ield. The Theory of General Relativity.

This became a fundamental problem in physics. By deforming the fundamental
building block in physics (the Divergengéer e e L i n-&renmgy TerSdr) theese s

is no match anymore in the fundamental mainstreamsysics (classical

mechanics, electrodynamics, quantum physics and general relativity). Classical
Mechanics has no match with Classical Electrodynamics. Classical Electrodynamics
has no match with Relativistic Quantum PhysRslativistic Quantum Physichas

no match with General Relativity.

't is important to distinguish the fAPhH
of it (which is in general an approach). The scalar curvature (or the Ricci scalar) is a
measure of the curvature of a Riemanmamnifold. Einstein used a curved

Riemannian manifoltb describéiGravitationalElectromagnetiénteractiom. But

the physics beyond this is the interaction between the different fieislgossible to
describe this in different way$his new theorglemonstrates @ore direct approach

in the force densities acting between different fielkdsressed by equatid@4).

This new theory starts witihe Divergencd=r ee Li n-Eaer g8t Tesasor
4-dimensional Minkowski Space. Anlom this uniqueDivergenceFr ee i St r .
Energy Tensoro foll ows Classical Mecha
Quantum Physics and General RelativiBringing back the necessary unity in
physics.

Theories which unify Quantum Physics and General Relativilyyk e A St r i ng
predict the nofconstancy of natural constants. Accurate observations of the NASA
Messenger [ 11] observe in time a val uece



constrains until 4G I G t o HB*per year}. Ome ofltt® characteristics of the

New Theory is the AConstant Valwueo in

A second experiment to test the New Th

[2].

Thei Gr avi tational RedShift o aeb6Memd)andan o
a Satellite in a Galileo Orbit Rus=23222186[ m] ) accordi ng fAGen

DU

D ¥ = 0.000000@® 004360/ 70659641

The AGravitati on adbseRaody8rhBarthitR= 01 Mmjyand n ar
a Satellite in a Galileo Orbit @us= 23222 16 [ m] ) a c The Prdposed fi

Theoryo:
D ¥y D LiRe' = 0.00000@0 0@ 3603447563932
C



Keywords
Classical Field Theory, Gravitation and Electromagnetism, GeRetativity
Introduction

This article describea New Electromagnetic Field Theory. The foundation ef th
newtheory isthe Universali-dimensionaEquilibrium in the Minkowski space,

expressed bythe Neni ver genc-®over g A &tecosEnerfly t he
Tensor MK, T°° =f = = O inwhich f *expresses the density of the
Electromagnetic Force-ector in the Minkowski Spadequation45and faodo v a
from 1 until 4.[25],[26] and [Z]. Equation (24) describes the Universal Equilibrium

for Electromagneti Waves propagating within tirdependent gravitational fields.

Based on thd-dimensional equilibrium in the Minkowski space (expressed by the

StressEnergy Tensor :94), Ne wt €&lassisal Dynamics will be unified with

Maxwel | 6s E the 4Dtmensidngl Relatvistic irac Equation (which
is the foundation oRelativistic QuantumPhysic9 represents thelassical relativistic

Dirac Equatior(54.1) ancequals thel™ component of the density of the Forte
vecta in the Minkowski Spacand Ei nst ei nés Gener al Rel

Ext endi ng -diengidanal Boguikbriugh in Classical Mechanics into a model
of confined electromagnetic energy within-a@idnensional Equilibrium will unify
Classical Mechanics with Relaistic Quantum Physidgl-dimensionaDirac
Equation)and represents the mathematical soluti@ogiation 31jor thein 1955by

J. A. Wheelerlready announced concept@favitationalElectromagnetic
ConfinedGEONSs. []

The research has been focusseanify thefour fundamental theories in physics. Isaac
Newt onbs Cl as damabk Méehb&niMax we IQulatteam EI| e
Physics (Niels Bohr, Paul Dirac, Werner
General Relativity. Theefour fundamental theories also mark the diffeneatiods

when they have been creataud a fundamentally different way of thinkiag those

times. To unify these four principles of Physicdf is necessgr to link
electromagnetism and gravitatiohlere it is proposedthat the 2-dimensional
confinement of electromagnetic radiationa( beam oflight) creates its own
gravitationalfield, and that fieldwill interact with other gravitational fietd To
illustrate the utility of this theoryan examplehas beerdiscussed with regard tbe
measured gravitational redshifts s o ci at ed wi This ThEcayrhasthees g r
call ed AQuantum Light Theoryo.

The foundation of this theory is the nraaro massproperty of photos [10]. In
classical physics the mass (inertia) of matter is edmeictional. The weight of an

5


https://en.wikipedia.org/wiki/Stress%E2%80%93energy_tensor
https://en.wikipedia.org/wiki/Stress%E2%80%93energy_tensor

apple on a scale does not change when the apple has been rotated. The mass (inertiz
of photons is bdirectional. In the direction of propagation the m@ssttia) of the

photon equals zero. In the plane perpendidol#ire direction of propagatiothe mass
(inertia)does not equal zeroalda s been determined by Ei
relationship between mass and energy (W =2 Eor this reason phohs are not

being accelerated or decelerated when they move towardsrtaway from a
gravitational field. The speed of light remains constatdowever when the
gravitational field directs in the plane perpendicular to the direction of propagétion
phaons, photons do have mass and interact like other particles with the gravitational
field according classical mechanics.

In the first paragraph the concept of Inertia has been introduced into the
Electromagnetic Field Equations. Resulting in a unificatib&lassical Mechanics

and Electrodynamics.

The Second paragraphh nt r oduces t haei noeanrsd eomta |l o fE g @
resulting in the Unification of Electrodynamics with Relativistic Quantum Physics
(Relativistic Dirac Equation) The paragraph describethe confinement of
Electromagnetic Radiation due to its own Gravitatighlgictromagnetic field.
Wheeler described these confinements in 1955 as GEONSs. [1] The mathematical
solutions for GEONSs are also solutions of the quantum mechanical relativistac Dira
equation (Equations 25, 26, 33, 34 and 50).

The Third paragraphntroduces the concept @fGravityo into the Electromagnetic
Field Equations.Resulting in a unification of Electrodynamics with General
Relativity.

In this paperanewapproacho describeny arbitraryelectromagnetic fielchas been
developedollowing the concept of Univers&quilibrium (StressEnergy Tensor (44)

, as proposed by Newtdor classical mechanic§he outcomeof whichis a single
equationbasedupon StressEnergy Tensor (44h 3-dimensionakpacebetweerfour
fundamental forcelensitiesinertia,electric force densitigsmagneticforcedensities

and the generation afravity. The first and last force densiti@se represented by
additionaltermsinMa x we | | 0 s forevhichthereutiing fundamental equation
unifies Classical Mechanics with ElectrodynamicBhese wo additional terms
account for the electromagnefici el d 6 s inertia and con
Gravitational Bectromagnetic Entities (GEONS) [IThe approach of James Clerk
Maxwell to describe Classical Electrodynamics is missing two fundamental terms [7].

Extending the @limensional equilibrium between the 4 fundamental forces into a 4
dimensional equilibriun{Energy, Time domainjesults in the relativistic quantum
mechanical Diracequation which is the fundamental foundatiosf Relativistic
QuantumPhysics



This article starts withthe introduction of the o n ¢ e mertia offEledirdmagnetic
Radiatiom usi ng Newtonds second | aw of mo t |
density [N/ ni ]. This concept has begmesented in equation (9) and terrilBn
equation (19).

Thentwo classicaklectromagnetiequationgCoulomb and Lorent#)ave beerused.
The same equationwhich James Clerk Maxwelused tobuild his theory of
Electrodynamics

The Coulomb force density [N/ ] results in Equation2andhas been expressed as
term B2 in Equation 19.

TheLorentz force density [N/ | results in Equation 17 and has been expressed as
term B-5 in Equation 19.

The magnetic field terms and the electric field terms are considered toripdetely
symmetrially. Which results in two extra symmetrical tern#s.Coulomb force
density [N/ ni] expressed as a magnetic force density (terf) B equation 19 and a
Lorentz force density [N/ fh expressed as an electric force density (terB)Bn
equation 19.

In the second paragrapghe sixth term (BS in equation 23has been introduced,
presenti ng t hadanligho(BMRE The cors&ueace is that light (EMR)
creates its own gravitational field, already predicted by John Archibaldlévhia

1955 in hismodel of GEONs (GravitationalElectromagnetic tities). [1] Wheeler

could not find stable solutions for GEONSs in General Relativity. Equat@r¢2ults

in stable solutions for GEONs (Equation 25). It follows from (25) that only harmonic
functions are possible solutions for GEONs which results in the discrete values
(quantum numbers) for the harmonic frequenéoesthe GEONsdepending on the
geametry of the Gravitational Electromagnetic Confinemand the corresponding
wavelength.

Newt onds c aimensignal eqlildniunhas b&n expandédo a universal
4-dimensional equilibriunm the 4dimensional Minkowski spac#&his has beedone

by applying thed-dimensionaldivergence on the-dimensional Energjlomentum

Tensor in the 4limensional complex Minkowski space (equation (Fh)s results in

the complex 4imensioal forcalensity vector in the Minkowski spafid/ m3.] The
requiranent for the 4force-density vector [N/ rfi] to be zero results in equatiorsj4

as a set of 4 equations. The 3 spatial equations are equal to equation (19) and represer
the electromagnetic field equations. The equation in thdidension (Spac&ime
domain) in the Minkowski spacéequation 43)represents the conservation of
electromagnetic energy.



Well-known in wave guides, there exi$ts harmonic functiong phase shift of 90
degrees between the electric field and the magnetic field for confitexldifsg)
electromagnetic wage The phase shift of 90 degrees between the electric field and
the magnetic field has been expressed in equation (33) and (34) by the complex
(i magi nar y)Substitutmp the conipiexonotation for a confined (standing)
electromagnetic wave in the law for conservation of endBf) result in the
relativistic Diac Equation3]

The third paragraph describesh e concept f Gr aheimpacttofao n a l
gravitational field on the intensity and the frequencyglitliEMR). Becausthe light

from star constellations can be considered to be plane wingfas been done by
substituting (65) and (66) (the electromagnetic presentation for a plane EMR wave) in
equation (56). Tealculate the results for the experimegto measure the Gravitational
Redshift due to the gravitational field of the eatfte proportionality between energy

and frequency (Planck) has been demonstrated in equation (63). Substituting the
gravitational accel eraiani(3 resultsin valuesdor thea r t |
Gravitational Redshift for the experiments in [2] which are equal to 15 digits beyond
the decimal point compared to the calculations in General Relativity, Equat®)ns (8
and (&).

Validation ofthesecalculationgequires a sensitive and accurate observatory like the
JWST or the SKA witlobservatioraccuraciedetterthan10,



1. The linear DivergenceF r e e fAESnt erregsys TnebEtestrodynamics

Al bert Einstein descQeinbeerdal wiReh ahiisvi V|
between Gravity and Light (EMR). His starting point was the Steeesgy Tenor.

[ 18] . This New Theory starts tEnerga coO
Tensor 0 ( 4 4Energy Tehser (48)tdeseribes a Wmisal 4Dimensional
Equilibrium within the Electromagnetic Fie[d9]. The Divergence
Energy Tensor o resul ts i n t he El ect
El ectromagnetic Fi edDidne(nd5).nahA EQnoi Ve b:
Electromagnetic Field requires the force (densities) to be equal zero in- the 4
dimensional spaetme coordinates (Minkowski Space). This results in equation (46).
Equilibrium within the 3 spatial coordinates results in Equation (22), which describes
the Hectromagnetic field in an more general concept than the 4 Maxwell Equations.
This more General Equation describing the Electromagnetic field can also be derived
from Newtonés third | aw, second | aw (
Equations. (Gulomb and Lorentz).

Fields do not interact with particles. Fields only interact with the fields associated with
particles. Electric Fields only interact with Electric fields, Magnetic Fields only
interact with Magnetic Fields and Gravitational Field ankgract with Gravitational
fields.

By Lorentz Transformations Electric Fields can be transformed into Magnetic Fields
and Magnetic Field can be transformed into Electric Fields. By Lorentz
Transformations Electric Fields interact with Magnetic Fieldsich have been
transformed by Lorentz Transformations into Electric Fi¢ktguation 19 term £).

And by Lorentz Transformations Magnetic Fields interact with Electric Fields which
have been transformed by Lorentz Transformations into Magnetic Fieldsti@&tu9

term B-5).

The effect of a Fieldield interaction is a force which is exchangeable with Electric
Field Interactions, Magnetic Field Interactions and Gravitational Field Interactions. In
this way physical boundary conditions can be formulatedhNetto total effect of

the Electric Forces the Magnetic Forces and the Gravitational Forces and
consequently also for the Netto force densities.

Newtonintroducedt h e ¢ o nStresgkEnergy Tensdr (44)in physics whenhe
formulated in his famouthird equation Action = Reaction( Ne wt on 6 s.Int hi r
nowadays mat hSttedsEnergydensoe(pdd) bhasfibeen for



D)

Because the Inertia Force is a Reaction Forcdntdréa Force appears in the equation
withaminussigf Newt onds .second | aw)

O OF m
2

Equation(2) is a general presentationfe wt onés f amous sleaond
fundament al way, Newt onods second | aw
electromagnetic equation for the GravitatioBééctromagnetic Interaction in general
terms, includingMa x w ethelorg ef Electrodynamicpublished in 18698] and

Ei nst ei n dGenetalhRelativityoublshied in 19119]. To realize tis new
AGravi-EaAaeicbnalma g n ethe fundaBental principbe roféequilibrium

has been dividednto 5 separate ters as described by equatigi3). Each one
descrilesa part of the electromagnetic and inemigeractionforce densities.

3

The first termd represents the inertia of tkaergy(mass) density the termg and
0 represent the electric force densitiemnd the term® and 0 represent the
magnetic force densitigsf electromagneticadiation.Fundamentdy, the outcome of
(3 recallsthef undament al StrgssEnengg Tepsbré¢dd)o f A

To apply the concept ainiversalequilibrium within an electromagnetic field, the
electric forcesO , the magnetic force®© and the inertia forces will be
presented separately in equat{dh
R
"0 0 OF ™
4)
1.1. The First Term (The Inertia of Light)

10



Al bert Einsteinds nAnGener al Rel ativityo
Lighto. 't i s Iimpossible to buralitdangd fr
Light without describingthe Inertia (mass) ofLight. Because there can only be
interaction betweefsravity andinertia Mass). Withoutnertia Mass) there will be

no interaction with gravity. Thimertia (nas$ of light is very different than the mass

of objects we usually describe. Theertia (mas3 of objects is always omni
directional. It does not matter in what position we put a mass on a tmalgeight
(interaction) between gravity and the object wilvays be the sameReducing
Equation (2) to one single Forde equation 2) will be written in the welknown
presentation:

F=ma (5)
The right and the | eft term of Newtonods

by the Volume @AV0O to fi ndf mlatedeoghe anbss o n
density A} 0.

I
3
ml

o2
¢ (6)

L
|-y O
BE]

=/ a

The Inertia Forcek,...,f or El ectromagnetic Radiati or

second law of motion, using the relationship between the momentum \|_ae(mnr
radiation expressed by the Poynting ve&or

F --m_a--mD—\_/ - D(mv) _Dp_4&v 6%
INERTIA — - Dt - Dt - |D_ g:-‘c_z -QTD (7)

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

inertia force densityflnertia :
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—_ — 6_
Fnermia =-M a=- ma = _—[] = __1D_ éec_2 _gt_D
FinerTia - __ma _ _r_nD__ _ __ll_p: ] alo DS
v v vbt vio & ?p (8)

fINERTIA:_r_a :'gECT E gN/I’ﬁ 8

The Poynting vectoiSrepresents the total energy transport of the electromagnetic
radiation per unit surface per unit time [J 7 sh Which can be written as the cross
product of the Electri€ield intensityE and the magnetic Field intenshy.

a1 ps _ BD(E°H). N/ T

& B & oy

E 0 9)
finerria = - E?C_Z 9— gN/rﬁ 8

fINERTIA =-ra

1.2Second and Fourth Term infiProposed Theory
(Term B-2 and B-4)

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

I:Coulomb = _E Q [ |\] (10)

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

Electric force denSitnyoqumb :

Fcouoms = E Q [ l\]
FcouLovs _E 9 gN/ITTO’ | (11)
\ V
fcouome = EJ. gN/nf |
SubstitutingGaus s 6s | aw i nin (Il) results ine«Coulombs ILawffoo r m

Electromagnetic Radiation for the Electric force denIitYOUIomb :

12
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fCOULOMB = _E; £

f couLoms Z_E;E _E:(D _) . D (12)

I
ml

f couoms

(p.D) =e E(D.E) gN/m’

In Electromagnetic Field Configurations, there is inegahno preference for the
electric force densities or the magnetic force densities. In general the equations for the
electric field densities araiversally exchangeablevith the magnetic field densities.

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

f couoms -cicn= E(D. D) =€ E( D5 gN/ P g(Tems-2) (13)
f Coutomb - Magneti= ﬁ(D. E) = mH (E). ﬁ) eN/ m*g ¢ TermB-4)

13



1.3Third and F iPfogo$ed Theorom i n i
(Term B-3 and B-5)

An example of the Lorentz Force is the Magnetic Forigedz 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

Force is in direction
T— that thumb points.

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

The equation for the Lorentz Force equals:
Fiorentz = Q_V x B [ l\] (14)
Dividing the right and the left term in equation (14) by the volume V results in the

Lorentz fore densitnyorentz

Fiorentz = Q_V x B [ |\}

FLorentz B Qv .

—y - Bx~, &N/ni g (15)
- _ =_.0Qv _ = - == 3

fLORENTZ—'Bxi\/ = -Bx] = -¢ *—]gN/m

In which q is the electric charge, v the velocity of the electric charge, B the magnetic
induction and |jJ the electric current d
form in (15) results in Lorentz?osticLaw

force densityf Lorentz :

14



f LORENTZ

e H(])

s T i) =- i (02 F) g o)

f LORENTZ

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:
1?Coulomb-EIectric,= -e E3 ( B E) gN/ mBUQTerm B-a (17)
'FCoqumb—Magneti(,: - mﬁ3 ( p3 ﬁ) gN/ m3 ﬂ(jTerm B-5)

1.4Fundamental Equation for Electromagnetic | nt er a c t Rraposed i n
Theoryo (Term B-1 + Term B-2 + Term B-3 + Term B-4 + Term B-5)
Newtonds second | aw of motion applied

configuration results in the fundamental equation (28y fany arbitrary
electromagnetic field configuration (a beam of light):

NEWTONF,,,, = ma represent, ., = a

-ra + — =0
-ra + f e erriscn + VP =0 (18)
-ra +Fosos T Foreniz ¥ Foovows ¥ Forenz =
LHEH G E(BE) E-( E) aHe Ho gH( H=0
B-1 B-2 B-3 B-4 B-5

TebrmB4 i s the magnetic equi val ebhdandTeim t he
B-3 is the electric equivalent of the (magnetich r ent zz&s | aw B

The Universal Equation for the Electromagnetic Interaction for Propagating
Electromagnetic Waves (Laser Beam)and Confined Electromagnetic Waves
(GEONS) has been presented b9 and expresses the perfect equilibrium between

the inerta forces (B1), the electric forces @ and B3) and the magnetic forces-(B

4 and B5) in any arbitrary electromagnetic field configuration.

LHEH G E( By B ErmH(pHe s H(> KO

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

(19)
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15T he |l ntegration of Maxwel | i08Proposesior y
Theoryo:

The iFundamental Equation for Electromagnetic Interacti@®) for any arbitrary
electromagnetic field configuration can be written in the form:

E). eE ( E)3 WHD+%D {ﬂiH( H=0

E H =
_C_lzu(ut? t%E

(
o QQE B o %) BEOE) £ Byeaf( FopH #H=0 o0
(o 2Bdemi EQ) B(D) <E ¢ B) H(oBe af ¢ #=0
M-3 M-4 M-1 M-3 M-2 M-4

The Maxwell Equations are presented in (21):

il

DD r =M1 15 . ) (20)
it

ub

0 (M-2) p H = (M-4)

V]
v]
I

In vacuum in the absence of aglgctric or magneticharge density, it follows from
2) that all the sol ut i (@I)ae aflsmsolutibnk fer thiela x w

fiFundamental Equation for Electromagnetic Interacti@0) for theElectromagnetic
Field.

Fundamental Equation for Electromagnétiteraction

-leE "‘Sh I LEE) E®D) ¢E ® By+H (®B)-mH ( *#)=0

M-3 M-4 M-1 M-3 M-2 M-4
(22)

4 Maxwell's Equations

B
(M-3)

ml

pD r= (M pe s
Mt
uD

x|

(M-4)

pPB =0 (M2 P
it

Comparing the 4 Maxwell Equations 1j2with the fiFundamental Equation for
Electromagnetic Interaction(20) results in the conclusiothat the 4 Maxwell
equations show only the 4 partstohe fAFundament al Equatic

16



| nt er anc4 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 Maglvequations. To find the interaction terms
between light and gravity the inertia termlBn (19) is necessary.

17



2. Thelinear DivergenceF r e e At erregsys TnefiRedabvistic
Quantum Physicso.

Al bert Einstein descriakdR&l &ati \hiitsy of Ttl
between Gravity and Light (EMR). His starting point was the Steeesgy Tenor.

[ 18] . This New Theory starts itEnergpg co
Tensor 0 ( 4 4Energy Tehser (48)tdesertbes a Univerdddimensional
Equilibrium within the Electromagnetic Fielfl9) The Di ver gence of
Energy Tensor o resul ts i n t he El ect
El ectromagnetic Fi edidne(nd5).nalA EQnoi Ve b:
Electromagetic Field requires the force (densities) to be equal zero in the 4
dimensional spaetme coordinates (Minkowski Space). This results in equation (46).
Equilibrium within the 3 spatial coordinates results in Equation (22), which describes
the Electromagne field in an more general concept than the 4 Maxwell Equations.
StressEnergy Tensor (44in the 4" dimension (EnergyTime Domain) results in the
Quantum Mechanical Relativistic Dirac Equation (47 and 49).

In physics the quantization of light has always been related tput@izatiorof

Ei nstei nds ¢ onTheProposedThepd ot t laoeizeatipa ofllight has

been related to a much broader concept also includlinge e | er 6 s concep
(Ref. [1]).

In general when waves haveepeconfined, like a sound wave on a guitar string, the
phenomenon of f{SttioaarydNaveghppdaswitistiie well known
aspects oNodes and Antinodes gl possible Modes.

The Equation inThe Proposed Theorfpr Confined Electromagnetic Was is an
equation for #AStandi nwhichvappear with thg welt kaotvin 0 n ¢
aspects of Nodes and Antinodeslhpossible Modeslescribing the Quantization of
Electromagnetic Radiation in GEONSs.

21The fAQuant i zdaElactoomagmefic Radiatiph) t

In general quantization has been determined by the match of a wavelength on a 3
dimensional geometryBecauseonly an integer nutver (Natural Numbeyr of
wavelengths matches the -8imensional geometry. he quantization of
Electromagnetic Radiation is only possible when the electromagmatie has been
confined due to its own gravitational field and twavdength has to match a-3
dimensional geometry.
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This is possible when liglitonfine® itself in a 3dimensionaktablegeometry due to

its own gravitational field. According Jollnr c hi bal d Wheel er 6s
(GravitationalElectomagnetic Bt i t i es) and Ei nst éiever§s r ¢
ficonfined energy resuttin inertia. Inertia resudtin mechanical mass and mechanical
mass results in a gravitational field.

To realize Aquantization of I ighto, st
electromagnetic radiation in which the wavelength of the confined electromagnetic
energy matches inatural Nunbes the 3dimensional geometry of the confinement.

2.2Realization of a stable Electromagnetic Confinement ia 3-Dimensional
Configuration matching the wavelength of the confinement irQuantum
Numbers.

N e wt dhirdlaw has been describefdr the Electromagnetic Fieloh 3 spatial
dimensions, resulting in tHi&undamental Equation for Electromagn@&iavitatianal
Interactio® Tha Proposed Theaory

3-Dimensional Space Domain

B-1 B-2 B3
§§3 § _Clzu(Eui e ( E)pgE.( E)p- 23
%2 § B4 85 6
%15 T ERR) T () W(n(EB) E(r Y
£,

The boundary conditions for the physical experiment determines the boundary
conditions for the theory to be tested. When we put a weight on a scale (thought
experiment figure 11), the scale will be out of balance. The same effect can be reached
by puttingan electric charge under one part of the scale or a magnet. The outcome of
the experiment gives no information about the origin of the disturbing force
(gravitational, electric or magnetic). In equation (24) the mutual eleatnagnetie

or gravitation& interaction force densities are exchangeablehe Gravitational
Electromagnetic Confinement for the elementary structure beyordtifi@ement of

light (electromagnetic radiation) has bgersented in equatio4).
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4-DimensiainSpace Domain

af, o
0 -
0 e CO.T=p T =f*=0
&, 0
& 0
¢h =
3-Dimensional Spac@ibain
3 _
ab> __ 1 M(E I H = E E E -
‘pr T2 et ( E)P gE ( E)+ (24

+mo H )Pm . H H)-go( & Bgy.® 2gp-0=

& ® E). r. Ekctric Clarge Density [C/h ]

in which: m (® H)=r, Magnetic Flux Density [Vs/ f ] or [Whh® ]

9 ® )= ( Mass Density (Electromagngtig/ ']

In which g represents the gravitational acceleraas a function of space and time)

expressed in [m§ acting on theelectromagnetic mass density of the confined
electromagnetic radiatiomndoo = GravitationalPermeability ofVacuumexpressed
in [kg s m3]. [28]

A solution for equation24), describing aravitationalElectromagetic Confinement

(GEON)within a radial gravitational field with acceleratiér(in radial direction)has
been represented i25).

4G o
4E 04 0 6 &H, 0 54 0 0 gpﬁg
0 0 .
&, v ) Sn(r ) g %( A(1) Codr Jtg o=z 0 o (29
& OF(1)Cos(y )2 @,0. T F()sn(re).0 Zo O
(; -

In which the radial function(f) equals:
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- Gle’%‘ﬂ&o lodr]
f[r] =K e 8p (26)

The solution has been calculaatordingh e wt ond6s Shel | Theor e

The fundamental boundary condition for the confinement of Electromagnetic radiation

(GEONS) is that the energy flow (Poynting vect®x E3 H equals zero at the
surcface of the confinement. This is possible at a 90 degrees Phase t@ieirbine
Electric Field and the Magnetic Field.

Introducing the Quantum Vector Functidh ,

(27)

(28)

1O:QO: O
<

a0
F(r.g, )=Ke 8 ri
g

2.3GEONSs with Discrete Spherical Energy Levels

A solution for equation (24) describi®@EONs dependent of time and radius
presenting discrete spherical energy lewslhin a radial gravitational field with

acceleratiorg (in radial direction)has been represented 5}
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2 G
aE, 04 0 6 &H, 6 . 4 0 K %prz?b
% O%i(r) sin(kr) sinfx1) § i, %\/Ugf(r) sin(kr) Cosr )5 9= 0 "5 o
& 0% (1) Cod k) Cafx )0, @ .0'° Bi()cogkgsn(xr) 0 =0 o

(; -
wozge(m.m e} §
f(r)zgésm(kr) sin(¥ ) (+ €os K ) gé(os(ﬂr) t () sliced k) sify ¢)o
In which the radial function(f) equals:

(30

- Gle,+m+ 8p logr]

flr]=Ke 8p

Equation (®) presents a Standing (Confined) ElectronglignFields Configuration
with a phase shift of 90 degrees between the electric field and the magnetic field with

thecorresponding Nodes and AntiNodgs3]

Perfect conductor
x=A: R
nodal plane of E
B antinodal plane of B

x = 3)\/4: .
antinodal plane of E
nodal plane of B

Fig. 2 Nodal and Antinodal planes for Standing (Confined) Electromagnetic
waves with a 90 degrees phase shift between the Electric field and the Magnetic

field.

An essential requirement for the confinement of Electromagetic Energy is that the
Poymtingvector equals zero at the fage of the confinement. For the confinement
within a sphere, a standing electromagnetic wave pattern has been required which
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exists of concentric spheres, at every sphere an antinodal plane for E (or B) with a
radius ditance between each sphere of halinhvelength of the confinement
(k=n" sand Ano a amdethewaeelengthu mb e r
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2.2.1 Time and Radius dependent GEONswith discrete Energy Levels
Confinementsof Electromagnetic Radiationwithin spherical Regions.

Every concentric sphere represents an-antal surface for the Electric Field or the
Magnetic Field. The Poynting Vector at this spherical surface equals zero at any time
and at any location at this sphere. The Electromagnetic Energy remains always within

this sphere and the next camtric sphergwhere all the concentric spheres have a
difference in radius of one half wavelength of the electromagnetic radition within the

confinementand a different discrete energy levéliery concentric sphere represents
anantinodal suface of the electric field or the magnetic field

Fig. 3 Nodal and Antinodal Spheres for Standing (Confinedgpherical
Electromagnetic waves with a 90 degrees phase shift between the Electric field

and the Magnetic field. Equation ()
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Spherical Confinement of Light
2

Radial
Distance

Fig. 3 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 (29)
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Equation (31) describesTame andRadiusdependent GEON

o
_Gle0 @ a 0

0
= _ ; x . ) e
E= Ke & ol Sin[k r] Sinf tg

& Coslk r] Cosf ]
(31)
G1le 0m0 é O
— - e .
H= Ke ®&r /—anSm[k ] Cosfp t
& Coslk 1] Sinfr
Equation(31) repreents by the functiorsinfkr] ( k = 1, tBe, c8nfinénéent pf

electromagnetic radiation between taancentric sphese [14]
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2.2.2 Time and Polar Angle dependent GEONs

Spherical Confinement of Light

0.5

Polar Angle 0.0

Fig. 4 Nodal- and Antinodal Polar Angle Regionsg(m = 3) for Standing
(Confined) Spherical Electromagnetic waves with a 90 degrees phase shift
between the Electric field and the Magnetic field. Equation (29)
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Equation (32) describesTame andfiPolar Angl® dependent GEON

_ _Gle0 @ a 0 6
E= Ke & $Sin[mq]8inﬁ tg]
&in[mg] Cosfy 2] (32)
3 0

. _GLomo [ ;
H= Ke & /—anSin[mq] Cosfp t
& sin[mg] Sinfr |

Equation(32) repreents by the functiorSinflmd ( m = 1, 2he Gonfidednent )
of electromagnetic radiation between tRolar Angular Regions [15].

Standing Wave between two Polar Angular Regions

Fig. 5 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 (29)
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2.2.3 Time and Azimuthal Angular dependent GEONs

Fig. 6 Nodal- and Antinodal Azimuthal Angular Regions 6 = 3) for Standing
(Confined) Electromagnetic waves with a 90 degrees phase shift between the
Electric field and the Magnetic field. Equation (29)
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Equation (3) describes a Time and APol

_ _Gle0 @ a 0 6
E= Ke # ZCosly ]Sinf tg]
eCos[n/ | Cost 2] (33)
: 0

- _GLom o g‘e
H= Ke & /—0 =Cos[y ] Cosf t
" % cosn/ 1Sink 1

Equation(33) represents by the functid®inn/;](n = 1, 2, 3, 4¢é. . )
of electromagnetic radiation between two Azimuthal Angular Regidsjs [1
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2.2.3 Time Polar Angular and Azimuthal Angular dependent GEONs

Fig. 7 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
(29)
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Equation (3) describes a Timé& Az i mut halndAmglodar Angl e

GEON

. _Gle0 A& é O 6

E= Ke # ZCosly ]Sin[mg] Sirf tg]
&os[n/ ] Sin[m g] Cosf 2]

(34)
. _GLomo [, i 0
H= Ke & ’_Oa—:-' Cos[ry ]Sin[mg] Cos{ !
ge Cos[n/ ]Sin[m g] Sink t
Equation(34) represents by the functioBos[n/ J( n = 1, andSin[Ma]. . )
(m = 1, the @nfidedment oflectromagnetic radiation between two

Azimuthal Angular Regions [.
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2.2.4 Spherical Confinement of Light beween two Concentric Spheres within
GEONSs

Fig. 8 Nodal- and Antinodal Regions for Standing (Confined) Electromagnetic
waves with a 90 degreephase shift between the Electric field and the Magnetic
field. Equation (35)

Equation (35)epresents the reflection of t®nfined Eectromagneti&nergy
within the GEON between two concentric spheres while the speed of light,
depending on the variabl fichaages imagnitudeand direction.
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