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Abstract

It is shown here that for a single polarizatiore #CE theory of
electromagnetism reduces to that of Maxwell-Hedeisand that
only one possible reduction to this form existsgéneral gauge
condition is introduced combining the antisymmetiations of
ECE, that offers the possibility of resonant sans. It is also
shown that the Lindstrom Constraint developed ear$i not of a
general enough nature to be useable for most efeatgnetic
calculations.
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1. I ntroduction

It is common practice and almost always expecteghiysics, that when a new theory is
developed which explains poorly or previously urlakged observations, that this new
theory should reduce in some fashion to that whiak already developed. By assuming
torsion in the definition of space-time, and usi®@rtan geometry, a new physics results,
one component of which is a new theory of electrgmetism, coined the ECE theory of

electromagnetism [1].

A new theory in physics has to pass into existingoty in cases where well-known
effects are described which do not require the timary. Therefore the electromagnetic
part of ECE theory has to become identical to MdkWeaviside theory when effects of
general relativity are not important or to be diseal. In earlier stages of ECE theory this
was done by assuming the spin connections (repiegesurvature and torsion of space
in general relativity) to be negligible. Then th&€E field equations reduce to the
Maxwell-Heaviside equations directly. However, affescovery of additional conditions
imposed by the underlying Cartan geometry, called dantisymmetry constraints [2-4],
this simple procedure leads to a violation of theseditions. Therefore we investigated
all possible ways of transition and found that oalye method is consistent with the
antisymmetry constraints. New insight into the pipte nature of relativistic effects has
been found. In chapter 2 we describe the corraasition and in chapter 3 the result is

discussed.

The definition of electric intensity in ECE thedor a single polarization is [2, 3]
E:—D(p—%—?—woA +tog. Q)

As a result of fundamental antisymmetries in Carg@ometry, a new equation that
constrains the definition dE in equation (1) is introduced. This electric aptnmetry

equation is [4]



%_?—g¢+woA+m(p:O. )

The ECE definition foB is [1]
B=0OxA-wxA (3)
and correspondingly, the magnetic antisymmetry eopids [4]

oA, | 0A
N T b oA +w A =0 4

where the Einstein convention of summation oveeatpd indices is not implied. The
Einstein convention will not be used anywhere iis thaper unless so noted is the
electric intensityB is the magnetic inductior is the magnetic vector potentigljs the

electric scalar potentialew is the vector spin connection arw is the scalar spin

connection. We will assume in this analysis that active medium is a vacuum so that

complications introduced when using a more compiedium is avoided.

Equations (1) through (4) define the fundamentdlEGE electromagnetic theory in

vector form, for a single polarization.
2. Reduction of ECE EM Theory to that of Maxwell-Heaviside
For equation (1) to reduce to the Maxwell-Heavigidénition

_0A

E=-Ug E’

one of four things must happen;



s —wA+op=0 or (5)
_0A _

e —-Up—-——=-w,A+op or (6)
ot

* w=0and ®=0 or (7)

s wA=0O¢ and %—? =-0Q@ (8)

For equation (3) to be compatible with Maxwell-Hisade definition

one of three things must happen,;

e =0 or 9)
e [OxA=-0xA or (20)
* oxA=0 (11)

These options are summarized in the following taflee electric antisymmetry equation
(2) has been applied to the calculation&EadndB. There is not a requirement that the
vector and scalar potentials be identical in bdtboties; they must be consistent
throughout when going from the ECE representationthe Maxwell-Heaviside

representation.



Table 1 Optionsfor Reducing ECE Electromagnetic Theory to that of Maxwell-Heaviside

Option E WA og¢ B oxA
1 WA=0@ 0A 1( 0A 1( 0A OxA 0
° -Up—— =|-——+0p| =|-——+01 -
a3l ) e
2 0A 0A 0A - OxA* | _1
—Op-=—= | 2-Z-pA — = 0
¢ ot ( ot j ot @
—wA+op +%—?)XA
3 CUOZO —Za_A 0 0 ng 0
=0 ot
T wAsOe | oA e oA [ Dxar | 1oA,
a_A__m @ ot ot ¢at
ot ¢
5 o=0 -20¢ _()_A_'_D¢ 0 OxA 0
ot
6 OxA =-0xA —D¢—6—A - - 20xA | —OxA
ot
-—wWA+og@
7 oxA=0 _qu_a_A - - OxA 0
ot
—wWA+op

* for harmonic functions typicall)&aiA xA =0
@ ot

As seen in the above table, option 1 and its vanat is a possible option for reducing
ECE theory to that of Maxwell-Heaviside, and intfescthe only option.

Option (2) is not valid because of conflicting facin the definition oB.

Option (3) is not valid because the definitiorEois incorrect for Maxwell-Heaviside.
Option (4) is not valid for the same reasons apofR).

Option (5) is not valid because the definitiorEois incorrect for Maxwell-Heaviside.



Option (6) is not valid, since it is the Lindstrd@onstraint [3], which is shown to be too
restrictive for general Maxwell-Heaviside theorgdsAppendix). In addition, the spin
connections still appear B&.

Option (7) is not valid because the spin conneststill appear irk.

An examination of option 1, the only viable optidrgs that as a result @xA =0,

equation (4) for this option becomes a new congtrgiven by

0A, 0A,
AL o =0 OB 20 g 2, (12)
ox; 0%, ox, ox, @

I

We note that

1(_0A
=A== - +0p|. 13
OP=w, 2( p _(/7) (13)

Given equation (13)p x A =0, means that

E(/?XA—%—?XA:O- (14)

For functions that can be represented as harmanatibns,

a_AxA:O
ot

so thatOy is parallel tA . Note thatm is also parallel té\.

Equation (12) becomes upon substitution of equdd&h



A, oA,
CLa T S B L) G (15)
ox; 0x, @ ot 0x

J

or upon re-arranging to eliminate the singulanityp;

ox; 0%, ot 0x

J J

This equation, the equivalent of both antisymmeimgyations, can be written in vector

notation as

(oA + (@A) Jp= (%—’;\ —Qrpj ap (17)

where [ is the symbol for the outer product (matrix mdiggation), and

0A 0A, O0A
ox 0% 0%
- ox, 0X, 0X,
0A, 0A, O0A

The superscript refers to the transpose of the matrix. Becauséntliees j, k are parts of
a permutation of (1, 2, 3), only three off-diagoma&trix elements of (17) are to be

considered.

If we define, which we can do since the spin cotinacterms do not appear in this

reduction of the ECE theory, in the following manne

o =0A +(0A)", (18)



Equation (12), the magnetic antisymmetry equati@ecpomes

9% 4 2a A =0 (19)

0Xx J.

which is equivalent to equation (15). Sineeis unspecified in this theory, this equation
does not limitA in any way. Thus the magnetic antisymmetry eqguat not violated in

this restricted theory.

We note that from the definition of option (1), thaith equation (2), the electric

antisymmetry equation becomes

Dtfw,A) = Difog) =210 —%—’;‘@wj:%[— oA +D2<oj. (20)

For a homogeneous wavegn

, 19

0%p-——@=0. 21
@ Czatzw (21)

Assuming a vanishing derivative of the spin conie&cterms in Equation (20),
Ow,A)=D00wg) =0, (22)
we obtain by means of (21) and integrating oveetim

O+ L9 _g (23)

This equation is very similar to the Lorenz Coratitioften used as a gauge in Maxwell-
Heaviside theory. The difference is the sign of dineergence term. If we assume the

original Lorenz condition



o+ L9 g (24)

to be valid instead of (23), we obtain by time grion and adding] A on both sides
of Equation (20):

[Ow,A)dt = [0 Hog)d =-00A (25)
or in differential form:
0wA)=0tlog)=-2 00, (26)

Both formulations (23) and (24) satisfy the elecas well as the magnetic antisymmetry
equation as long as the additional assumptionth@éspin connection terms (22) and (26)

are valid.

3. Conclusions
We have thus demonstrated that if we assume
WwA=0¢

in the ECE theory of electromagnetism, then theotl reduces to the Maxwell-
Heaviside theory. We have also noted in passiagttie Lindstrom Constraint, which is
a limited form of the magnetic antisymmetry equatigenerates a solution that is
equivalent, for the magnetic vector, to the ECEnea. This is not general enough for

most electromagnetic applications.



We note that if we assume option 1 as expresseduation (13) then equation (16)
becomes a gauge condition. It is the most gegarade condition that is compatible

with ECE theorywhen reduced to the classical limit. From equati), for example

we can see that a certain kind of “resonance” ssitde: If the electric potentiglis near

to zero, the derivatives of the vector poterfialan take huge values and vice versa. This
means that an electrical device driven by pulsedmatic or electric signals could show
anomalous effects.

Another more principle result is that, by equatiogh types of spin connections in option
1, we do not assume that both connections vanis.fieans that effects of general
relativity are always present even if they do eeatd to measurable effects. This is
different from the conventional view that one ohbs to “switch on” effects of relativity,
when discrepancies between experiment and nonwistat theory appear. Another
example of this in classical physics is fluid dynesnlt has recently been shown [6] that
a velocity field is generally described by Cartaogetry where the spin connections are
equivalent to turbulence effects of the fluid. Ndipdad assigned these effects to general

relativity before.

! It should be noticed that in ECE theory theredgjauge because all potentials are defined asubsol
values.
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Appendix: LimitationsImposed When Using the Lindstrom Constraint

The magnetic antisymmetry equation for a singleppétion is

oA, | 0A
X4+ L+wA +ayA =0. A-1

J
The Lindstrom Constraint [4], a limited form of theagnetic antisymmetry equation, is
given by

A, OA
—*—— Tt A -wA =0. A-2

For equation (A-2) to be a sub-set of equation JAAE need

aAj+a) =0 (A-3)
0X, A

which upon substitution into equation (A-2) reqsitbat

oA, +y A =0. (A-4)

Equations (A-3) and (A-4) solve to give

__10A __10A ]
“= A, 0X, A, ox, (A-5)
), :—iaﬁ:—i%’ (A_G)
A; 0%, A 0%
__10A __10A )
DTN A A1)

These equations form part of the equation setdéfes the ECE vacuum [5] and has
solution forA given by

A =Y kD, Tanh(k & - &)". (A-8)

This solution is too limiting for a general elegtragnetic problem, the limitation arising
from not having three perpendicular waves with pefelent amplitudes.
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