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ABSTRACT. The dynamic Equilibrium Equation expresses the conditions
for a dynamic equilibrium related to the electromagnetic force densities at
any space and time coordinate in an arbitrary electromagnetic field configu-
ration. It has been demonstrated in earlier publications®® that quantum
mechanical relationships like the Schrodinger- and the Dirac equations can
be presented in a way similar as the Dynamic Equilibrium Equation (3) for
auto confined electromagnetic fields, indicated as AEONs ( Auto Con-
fined Electromagnetic Entities) . In this article the auto confinement is
discussed of monochromatic electromagnetic fields due to electromagnetic
interaction with an infinite lifetime, (AEONs). New physical possible con-
figurations of electromagnetic fields are presented in the last section, which
configurations have the possibility to generate, mass, charge ands spin in a
stable configuration. It is demonstrated in (11) - (25) that monochromatic
electromagnetic self confinements with an infinite lifetime™"*>, based on
electromagnetic interaction (AEONSs), physically may exist and form a fun-
damental underlaying aspect of any theory, describing the inner structure of
subatomic particles. Besides the presented theory would offer a more fun-
damental explanation for the observed transitions of matter into electro-
magnetic radiation and opposite transitions .

1 Introduction

Combining the divergence of the Energy Momentum Tensor and relativ-
ity for confined electromagnetic fields leads to a fundamental electromag-
netic equivalent for quantum mechanical equations like the Schrodinger- and

the relativistic Dirac equation®™'?. In the following sections the auto con-
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finements of monochromatic electromagnetic fields, indicated as AEONS,
will be discussed, based on the Dynamic Equilibrium Equation. It is demon-
strated in earlier publications®® that solutions of the Dynamic Equilibrium
Equation for Auto Confined Electromagnetic Fields are also solutions of the
quantum mechanical equivalents like the Schrodinger- and the relativistic
Dirac equation™*'?.

2 The Dynamic Equilibrium Equation:

Besides Gravitational Confinement (GEONs)" (Gravitational Electro-
magnetic Entities) a second option for auto confined electromagnetic energy
is a confinement due to the dynamic equilibrium of the internal electromag-
netic forces in the confinement itself. In a way identical to the way that
GEONS are described by the gravitational equilibrium equation™”'* (the
Einstein Maxwell Equations) , EEONs (Electro-Magneto-Static Confined
Electromagnetic Entities) are described by the Dynamic Equilibrium Equa-
tion (3).

The Maxwell tensor” equals:
ab ! cb ! cd
T=—| FueF"+t—G6wFea F (M
Hy 4

in which F;, are the elements of the Maxwell tensor defined by:
Faby=0p9,~0a 9y (2)

The four-vector potential ¢, is given by ¢, = (l'(D/C,;l)Z , where ¢ is

the electric scalar potential, ¢ the speed of light in vacuum and A is the
magnetic vector potential. Substituting (2) in (1) results in the Energy Mo-
mentum Tensor, of which the Dynamic Equilibrium Equation (3) is derived.
The dynamic Equilibrium Equation expresses the conditions for a perfect
dynamic equilibrium for the electromagnetic force densities at any space and
time coordinate in an arbitrary electromagnetic field configuration and
equals:
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2 ot 3)

Any solution of (3) represents an electromagnetic field which is in a per-
fect equilibrium with its surrounding at any space and time coordinate and
fulfills the necessary requirements for the physical possibility of the exis-
tence of the electromagnetic field. Under that condition equation (3) ex-
presses the force density of an electromagnetic field on itself and its sur-
rounding in a perfect equilibrium and any electromagnetic field configura-
tion can only exist in this equilibrium">'®. This implies that any field con-
figuration which is not a solution of (3) cannot physically exist . In a spheri-
cal coordinate system with coordinates r (radius), O (azimuthal angle), ¢
(tangential angle) and t as time coordinate, the part of the dynamic Equilib-
rium Equation, representing the equilibrium for the force densities in the
radial direction equals:

0 0
o0 t0g[= 1 Ho(r.0.0.0) <= Eg(n0.0.0+ 1 Ho(r0.0.0 —— E,(r0.9.0)+
0 0

7'E(/,(V,H,Qlt)EHg(r,H,QZU—VEg(’”,H,Q’,UEHw(V,g,?)J)]"'

0

o[2 Er(n0,0.t)’ Eo(r,0.0.t)° —Eq,(r,e,co,r)z+Csc(e)E(,,(rﬂ,at)ﬁER(rﬂ,arﬂ
0

Eo(0.9.0~ 5 Ex(r0.0.0% Ex(0.9.0 {Co(0) Eg(r0.9.0+
C5e(0) =2 F, (10,00 + ~ Fo(,0.0,0)+ r~— En(,0.0,0} -

T g T g g RO g BT

E0.0.0 = Eolr0.0.0 1 Eg(r0.0.0 =~ Eo(r0.0.0]
piy[2 Hr(r,0,0.1 )’ +Cot(0) Hr(r,0,0,0) Ho(r,0.0.0) Ho(r,0.0.t )’ H,(r.0.0.t )+
CSC(@)Hq,(rﬂ,(p,t)%HR(V,H,(/J,I)+CSC(H)Hr(rﬂ,(p,t)%[—[,p(rﬂ,(p,t)Jr
Hg(rﬂ,m)%HR(r,9,¢,t)+HR(rﬂ,w)%Hg(rﬂ,w,tH
P HR00.0.0 = Ha:0.0.) 7 100,00~ Hof:0.0.)

0
VHQ(F,9,¢,UEH¢,(F,9,¢,U] =0
(4-R)
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The part of the dynamic Equilibrium Equation, representing the equilib-
rium for the force densities in the azimuthal direction equals:

0 0
sopdo [ Hy(r,0r ¢1) Y Er(rOrot) -r Hp(r,0r g1 2 E,(r0rot)
— 1 Eo(r0rot) % Hrm0rot) +r Ep(1,0rpt) % Hg,(r,f)rgo,t)] +
& [3 Er(r,0Ept) Ey(r,0r gt) + Cot(6) E, (r,0r go,t)z — Cot(OCoE ,(r,0r go,t)z +

Csc(OCSE , (r,0r 1) Gi Eo(r.0rot) —(Eir0ret) 6% Er(rOrot —
4
0 0 0
E,(r.0r 1) 20 Eo(r0rot) + Eo(r.0r gt) (Csc(0) Er) Ey(r0r o) + 20 Eo (r.0r p1) +

0 0
"5 Er(rnOr ) +r Er(r,orpy) 2, Eo (n0r p)] +
1o [3 Hr(,0r o) Hy(r,0r pt) + Cot(9) Hy (r,Hrng,z‘)2 — Cot(Bot Hg,(rﬁrgo,t)z +

Csc(Bsc H ,(1,0r pt) ai Ho (,0r t) + Csc(0) Hy (r,0r p,0) ai H,(r0r o) -
4 4
0 0 0
Hr(r,0r p,t) 70 HRr((r,0rot) + Hy(r,0r pt) 30 Ho(r,0rpt) —H,(r,0r pt) FY] H,(r,0r gt) +

0 0
r Ho(r0roy 3 HRr(r0r o)) +r He(r,0rpt) s Ho(r0ry)] = 0

(4-A)
The part of the dynamic Equilibrium Equation, representing the equilibrium
for the force density in the tangential direction equals:

0 0
50/10[’Ha("ﬂ:(ﬂvf)aER(":9:¢vf)+VHR("ﬂ:(l’vt)EEe(”ﬁ#’:f)‘*'

0 0
VEH("ﬂ:(/’vt)EHR("ﬂ:(/’vt) VER(":¢9:¢7J)EHy(":9:¢:9]+
£0[3Er(r,0,0,0) E o (r,0,0,0+2Cot(0) Eg(1,0,0,1) Eo(,0,0,0)

0 0
CSC(H)ER(r,H,tﬂ,t)fa(p Er(1,0,9,8) Csc(6) Eg(rﬂ,(p,t)—ago Eo(r.60.0.0+
0 0 0
Csc(&)E(P(r,ﬁ,(p,t)ﬁE(p(r,H,(p,t)JrEw(rﬂ,qO,l)%Eg(r,ﬁ,(/?,l)+E9(r,9,(ﬂ,l)ﬁE¢(V,9,(p,t)+

0 0
VE(P(V,Q,(p,t)EER(Vﬁ,Qt)+VER(V,Q,(p,t)EE(p(Vﬂ,Qt)]+
o3 Hr(r,0,0.0 H ,(,0,0,0)+2Cot(0) H o(r,0,0,1) H ,(,0,9,1)
0 0
CSC(H)HR(r,H,(p,t)ﬁ[—]R(r,H,(p,t) Csc(0) Hg(rﬂ,(p,t)ﬁl—](,(r,ﬁ,(p,t)Jr

0 0 0
CS0(0) Hy (10,90 Ho10.0.0 Ho10.9.0 <5 Holr0.0.0 Hor0.9.0 =5 Ho(r0.0.0+

I H o000, Ha(n0.0.) 1 Haln0.0.0 = H(16.9.0] = 0
(4-T)
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3  Fundamental solutions of the Dynamic Equilibrium Equation

As an introduction two well known solutions of (4) are given. An exact
(simultaneous) solution of the three parts (4-R), (4-A) en (4-T) of the Dy-
namic Equilibrium Equations in spherical coordinates (r, 0, ) describes the
electric field of a proton or an electron in radial direction, known as the
electric monopole. In terms of equilibrium aspects of the field there is no
principal reason for the physical absence of the magnetic monopole. In (5)
is the combination presented of an electric and a magnetic monopole which
is an exact solution of (4).

E(x,y,z,t)—[Ciz,0,0); H(x, y,z,t)= [c%,o,oj (5)
r r

where C1 and C2 are arbitrary constants. A second well known ex-
ample of an exact solution of the Dynamic Equilibrium Equation (4)
equals:

0 J00) [t |l

E(x,y,z,t): ,
r \Eo M,
Hi yz0)= | £L 0,0,f(0’(p)g po—t
Hy r \/80/10

where f(0,¢p) and g(r, t) are arbitrary functions of 0, ¢ and r, t respec-
tively. The field presentation (6) describes a spherical electromag-
netic wave propagating in the radial direction in vacuum with the

(6)

speed of light ¢y=1/4/gopt, .

4 New solutions of the Dynamic Equilibrium Equation

4.1 Electromagnetic interaction

In the following, the possibilities will be described of the auto confine-
ment of electromagnetic radiation due to the internal electromagnetic forces
(Auto Confined Electromagnetic Entities (AEONSs) in accordance with the
concept of Wheeler" who introduced Gravitational Electromagnetic Entities
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(GEONSs). In Wheeler’s concept an auto confinement occurs due to the
gravitational fields which are generated by the electromagnetic radiation
itself. The principle of AEONs is based on the concept of electromagnetic
interaction. Electromagnetic interaction is an aspect, fundamentally required
for the theoretical possibility of AEONs. The principles of this concept will
be described below.

An exact solution? of the Dynamic Equilibrium Equation (4) in spheri-
cal coordinates is presented by (5). When C2 = 0, the field presentation in
(5) describes an electric monopole where the radial component is propor-
tional to 1/ r* . A radial field intensity of C1 /1 for the electric field compo-
nent is clearly not a solution of the DEE (4). However it is possible to create
a static electric field in radial direction, proportional to 1 / r if the distur-
bance of the equilibrium is compensated by a second static magnetic field,
also proportional to 1/r* and dependent on 6.

V2 r3sin(@) 0
E(x,y,z)= 0 s Hoyzt)= |22 | 3sin(0) (7
0 Ho 0

Equation (7)""¥ describes the electromagnetic interaction between the ra-
dial electric field and the azimuthal oriented magnetic field component. Both
fields cannot exist separately. Only in a simultaneously electromagnetic
interaction between both fields, the required equilibrium at any point in
space and time will exist A more general presentation of (7) equals'®:

C] : n
rn+2 Sln(e)
E(x, V,z,t)= 0 K
0

®)

0
Hex,v,z0)= |22 | m LQsin& "
o= (2 |l Chin)
0
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where m has the value +1 or - 1. C1 and n are arbitrary constants. For n = 0,
the electromagnetic field configuration in (8) represents the spherical elec-

tric field of a proton or an electron, proportional to // »°. Another solu-

tion"? of (4) which is an example of electromagnetic interaction is presented
in (9), which describes the propagation of an electromagnetic pulse with the

speed of light c¢=1/,/gy 1, in the positive z-direction for C2 = 0, with a

rising time of C;/4/g9 4, [V/s] along the plane x =0.

—C]eCIx - (1+C2)l
VEOHy

E(x,y,z,t): 0

€))

Hy VEoHy

0

] +
Hix,y,z= |2 | CI eax[z_wt]

Both the electric and the magnetic field intensities are exponential func-
tions of x. Applying a static electric field E,=(C, E¢’* in the z-direction

results in electromagnetic interaction that changes the speed of light. It fol-
lows from (9) that the electromagnetic pulse propagates in the z-direction
with a variable speed of light, depending on C, .

1+C,

Cvar — (10)
VEo My

It follows from (10) that the propagation speed of the electromagnetic
pulse, presented in (9), only depends on the magnitude of the exponential
static electric field oriented in the z-direction. For C, = 0, the pulse propa-

gates with the well known speed of light ¢,,,. =1/ gy 1, . For a static elec-
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tric field oriented in the positive z-direction, the electromagnetic interaction
causes an increase of the speed of light, while a static electric field oriented
in the negative z-direction effects a decrease of the speed of light. For C, = -
1, the propagation speed c,, in the positive z-direction reduces to zero,
which describes the theoretical possibility of confinement of the electromag-
netic pulse. This idea was the basic concept for the described confinements
in the next paragraph.

4.2 Confined Electromagnetic Energy

The electromagnetic confinements described in the next section all are
presented in spherical coordinates. The presented confinements in the fol-
lowing paragraphs have a propagation speed zero in the radial direction.
They present standing electromagnetic waves in spherical auto confine-
ments.

4.2.1 Confinements of electromagnetic energy with a single singular point

A part of the solutions of the Dynamic Equilibrium Equation (4), in this
article presented in spherical coordinates, have singularities in the origin due
to the factor (1/r) in the solutions. These fields can only exist due to the
presence of an elementary particle in the origin. The confined fields are
classified in types 1-, 2- 3- or 4- with the Poynting vector oriented in the r-
,0-, - @ or a complex orientation direction respectively. The Dynamic Equi-
librium Equation (4) gives a variety of exact solutions with the Poynting
vector oriented in the radial direction. A solution™ is indicated as confine-
ment 1 with the corresponding electric field intensity in spherical coordi-
nates. For r #0:

4.2.1.1 Confinements classification 1

The field configuration (11) and (12) is a solution"? of the dynamic
equilibrium equation (4) and is indicated as confinement type 1 with the
corresponding electric field intensity in spherical coordinates. For r #0:

0
E(r,0,0,0)= ! -Cl fl)+C2+ C3- fit ) (11)
r

C2 fly+Cly C3- fit )
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and the corresponding magnetic field intensity in spherical coordinates:

0

Aro.on=L 20| c2m-c1ca-fi f (12)
r
Pl iy

C1,C2 and C3 are arbitrary constants and f(t) is an arbitrary function of time.
If we choose: f(t) = Cos(wt) and C3 =1, confinement 1.1 can be presented as:

0
E(rﬂ,q),t): I -ClCos(wt) + C2Sin( wt) (13)
" | c2Cos(at)+ CISin(an)
and
] 0
Hir0,0.0)= = |22 | -C2 Cos(wy-CISin(oy | (14)
r

Ho |\ _c1 Cos (1) + C2 Sin (o)

Cl1, C2 and o are arbitrary constants. (13) and (14) represent an confinement
with an infinite life time. If we choose C1 = 0, C2 and C3 arbitrary and f(t)
= Cos(m t) , confinement 1.1 is presented by:

0 0
Etr0.0.0=52| Jics-Cost 0t | Hr0.0=CL |22 _Costan (15)
r

Cos(ar) AL ,&(Q-Cos(a)t)z

For the confinement presented in (15), the electric charge density pj,

equals:

C2
pPr=ec0—5 C3-cos(a)t)2 cot(8) (16)
r
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Averaged over a period interval, the electric charge density for e.g. C3 =2
equals:

c2

pE:1.2167C0t(¢9) (17)

The magnetic charge density, averaged over a period interval, in this ex-
ample equals zero.

The Dynamic Equilibrium Equation (4) gives a variety of exact solutions
with the Poynting vector oriented in the radial direction. Another option is a
similar solution as (11) and (12) but differs in sign of the separate compo-
nents. For r #0:

0
E(r,0,0,0)= L Cl fl)+C2+ C3- fit )? (18)
r

-C2 fln+Cl+ C3- fit )

and the corresponding magnetic field intensity in spherical coordinates:

0

A 0,0.1) = é Lol 2 i ez | o
o ler v 2 Jes-fu )

C1,C2 and C3 are arbitrary constants and f{(t) is an arbitrary function of
time. If we choose: f(t) = Cos(ot) and C3 =1, AEON 1.2 can be presented
as:

0
E(r.0,p.1)= z C1Cos(at)+ C2 Sin( wt) (20)
" | -C2Cos(an)+ CISin(an)

and
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0
Ar0.0.0= L |20 | 2 Costar) - CI Sin(a1) @1
r

Ho | ¢1 Cos (1) + C2 Sin (wi)
4.2.1.2 Confinements classification 3

Another solution'® of (4) presented in (22), is the confinement of elec-
tromagnetic waves, with the Poynting vector oriented in the ¢ -direction of

a sphere, which forms a combination of standing electromagnetic waves. For
r #0:

Sin(@ Sin(@)"
m:”) Je2-fie ) -l ”:( )
En0,0.0=| CI|— Sm}ff/ 1w |; Beo.00= 2 | i Sm:f;) ,/cz fit )
r Ho
0

(22)

Both fields have no component in the ¢ -direction . C;, C, and n are ar-

bitrary constants and f(t) is an arbitrary function of time. For C2 = 1 and
f(t) = cos(w t), equation (22) becomes:

Cl Sin (0) ———Sin(wt) -Cl Sm(@) Cos(wt)
r V
E(r0,0,0=| CI |— Smm) Cos(at) |; Hn0,0.0=| CI |— Sin(0)" Ginc )
n+] rn n+] rn+2
0 0
(23)

which is the presentation of a confinement with an infinite life time. For n =
1, C2 =1 and f{(t) = sin(wt), the total electric charge O, of the auto con-

fined radiation within two spheres with radii R; and R, respectively equals:

1 1
Ory —-Zeoclﬂ(—'_] (24)
R; R:
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The total magnetic charge dy4 between two concentric spheres with radii
R1 and R2 respectively, averaged over a period time interval equals zero.

4.2.1.3 Confinements classification 4
Another solution™® of (4) presented in (25), is the auto confinement of

electromagnetic waves, propagating in a complex orientated 1,0, ¢ direction
and resulting in a complex standing electromagnetic wave. For r #0:

Cl Cos(zwt) Cl Sln(zwt)
re P 25)
Er0.0.0=| sin@) S | g0 0= 20| sing) ZE2E( (
r /.lo 'l"
Sin(0) C2Cos(wt) Sin(0) C2Sin(awt)
r r

4.2.2 Confinements of electromagnetic energy in symmetric solutions

A special classification of solutions of the dynamic equilibrium equation
is formed by an equilibrium between the electric and the magnetic repulsive
and attractive forces due to a symmetry in the electromagnetic components.
These special classifications give solutions for any arbitrary field configura-
tion under the condition of a special required symmetry in the electric and
the magnetic field components.

4.2.2.1 Confinements in symmetric solutions in classification 1

In (26) an electromagnetic field configuration is presented in which the
electromagnetic field components are in a perfect equilibrium and the
Poynting vector is oriented in the radial direction in which f(r,0,p,t) is a
arbitrary function of the radius r, the azimuthal angle 0, the tangential angle
¢ and the time t.C1 and C2 are arbitrary constants.
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E(r.0,0.0)= \/g—f(rﬂ,w,t) ?
r

—\/QJFf(rﬁ,(o,t) 2
r

(26)

i:0.9.0= [ £ \/Q—f(rﬂ,qo,t)z
Hy r

\/C]Jrf(rﬂ,ca,t) 2

7

4.2.2.2 Confinements in symmetric solutions in classification 3

In (26) an electromagnetic field configuration is presented in which the
electromagnetic field components are in a perfect equilibrium and the
Poynting vector is oriented in the tangential direction in which f(r,0,9,t) is
arbitrary function of the radius r, the azimuthal angle 6, the tangential angle
¢ and the time t. C1 and C2 are arbitrary constants.

-Cos(8)+JCI+ f (r,0,0,1)
E(r,0,0,0)=| Sin(0)CI+ f (0,01 (27-E)
0

-Cos(0)CI— f (r,6,0.1)
H(r,0,p,0)= \/E Sin(@)Cl—f (r0,0.1) (27-H)
Hy 0
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4.2.2.3 Confinements in symmetric solutions in classification 4

In (26) an electromagnetic field configuration is presented in which the
electromagnetic field components are in a perfect equilibrium in which
f(1,0,9,t) is arbitrary function of the radius r, the azimuthal angle 6, the tan-
gential angle ¢ and the time t. C1 and C2 are arbitrary constants.

oy L 0.9.9

r
. C2-2 f(rb,o.t)
F00.00= a2 b.00)

”
f(r0,0.9

(28)

C2-2 f(r0,p.1)
o r/.0.0.0)

— r
Hr,0,0,0= €L -f(r6.9.9
ol Je2o 2 r .o f
r

4.3 Auto Confined Electromagnetic Entities (AEONs)
In earlier publications®™® the theoretical possibility of Auto Confined
Electromagnetic Entities has been described as the possible building material
for matter in a more likely way than GEONs". It will be clear that any pos-
sible configuration for AEONs has to be a solution of (4) in electromagnetic
components. It appears that in a mathematical way, AEONs offer the possi-
bility of the existence of auto confined radiation with a rest mass unequal to
zero, carrying charge and spin.

5 Applications of the theory:

An application of the presented theory could be the shielding of valuable
computer networks against harmful low frequent electromagnetic radiation.
It is well known that low frequent magnetic fields can easily damage entire
computer networks and it is easy to erase the information on an entire
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network with low frequent electromagnetic radiation. For that reason , pro-
tection of vast networks will be required in the future. It is almost impossible
to protect wide networks with classical shielding materials in a wide fre-
quency range. For that reason an alternative method is necessary.

It has been demonstrated in (10) that due to electromagnetic interaction ,
the speed of light can be altered by coherent electromagnetic radiation. This
means that in theory it is possible to change the speed of propagation and
the direction of propagation of intense low frequent radiation by coherent
radiation, generated simultaneously . In such a way an electromagnetic
shielding, covering the entire network, could be obtained.

Because this theory does not follow from the Maxwell Theory (Max-
well’s equations in vacuum only involve divergent free electromagnetic
waves) but from a more fundamental theory that implies electromagnetic
interaction by non divergence free electromagnetic radiation in vacuum,
these applications yet have not been investigated.

6 Validity of the Dynamic Equilibrium Equation:

The solutions of the dynamic equilibrium equation (4) cover a wider
range than the classical solutions for electromagnetic fields. It will be dem-
onstrated in the following that (4) transforms into the well-known set of four
Maxwell Equations for divergence free electromagnetic waves. Equation (4)
is split into two parts:

(29)

The vector functions on the left-hand side of (25) are perpendicular tot the
vector functions on the right hand side of (25). The only solutions for these
vector functions are the vector functions zero which implies that the elec-
tromagnetic field has to be divergence free under that condition and (25)
transforms into the set of four Maxwell Equations in the absence of any
matter.
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S VeE-0
ot
(30)
Vxﬁ=a—D VeB=0
t

7 Concluding Remarks

Because of the required extremely high energy densities of self-confined
electromagnetic radiation by gravitational forces (GEONs)at the dimensions
of elementary particles , the radiation pressure also will be extremely high
and varies in magnitude roughly about 10’° [N/m’] for gravitational con-
finements (GEONs, Wheeler'”). For that reason a model, describing the
elementary sub-structure of matter in which GEONS are considered to be
the building elements is not very likely based on terms of stability condi-
tions. The electromagnetic force however is a much more powerful con-
trolling mechanism to create electromagnetic self confinements on a sub-
atomic scale than the gravitational force . It is demonstrated in (11) - (25)
that monochromatic electromagnetic self confinements with an infinite
lifetime!"*, based on electromagnetic interaction (AEONSs), physically may
exist and form a fundamental underlaying aspect of any theory, describing
the inner structure of sub-atomic particles. It follows from (11)-(25) that
AEONSs have the possibility to generate, mass, charge ands spin in a stable
configuration. Besides the presented theory would offer a more fundamental
explanation for the observed transitions of matter in electromagnetic radia-
tion and opposite transitions .
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