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ABSTRACT

Resonance solutions of the Einstein Cartan Evans (ECE) field equations are obtained
by developing them in terms of the electromagnetic potential to give linear inhomdgeneous
differential equations whose solutions were first discovered by the Jacobi’s and Euler (1739 -
1743). There are four such resonance equations, and in a well defined approximation it is
shown that resonance absorption fmm ECE space-time occurs. The net result is that electric
power from space-time is available in copious quantities given the circuit or material design

to take resonant encrgy from ECE space-time.

ngwords: Einstein Cartan Evans (ECE) unified field theory; resonant absorption from ECE

space-tirne, encrgy lrom ECE space-time.
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1. INTRODUCTION

The mathematical structure of Einstein Cartan Evans (ECE) unified field theory is
e L \ (0)
that of standard differential geometry {1-35} within a scalar valued factor A, a vector
potential magnitude. Thus, for example, the relation between the electromagnetic field form
( ¥ ) and electromagnetic potential form ( F\ ) is given by the first Cartan structure
~J

equation. and the ficld equations for F and its Hodge dual F are given by the first Bianchi
identity. The Cartan structure equations and the Bianchi identities are standard equations of
Cartan gcometry. We use for clarity of mathematical structure a “barebones” or index
suppressed notation {1-35} to give these equations as follows:

F - ANA + e NA — 5

' (3
ANE = Mo, —
~ —
ARNE = Mo .
Here j is the homogeneous current and J the inhomogeneous current, and /le is the S.1.

permeability in vacuo. The symbol ” is the wedge product, d” is the exterior derivative and

@ s the spin connection. These quantities and notation are fully defined elsewhere {1-35}.

The Hodge dual of I:q. ( ',‘_ ) is denoted:
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From Egs. ( \ )and ( Q ):
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and from L:gs. ( 2 yand( S )
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Eq. ( () ) is the fundamental resonance equation of ECE field theory and Eq. ( 7 )isits
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Hodge dual. I'q. ( (7 ) is a development of the well known linear inhomogeneous equation
whose resonance solutions {36} were first given by the Bernoulli’s and Euler (1739 - 1743).
In general such equations give amplitude resonance, potential and kinetic energy resonance,
Q factors, transient and equilibrium solutions, phase lags and other features of interest in

many aspects of physics and electrical engineering, notably circuit theory {36}. In Eq. ( é
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where :
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is the torsion form {1-35} and where
0
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R is the Riemann form of standard differential geometry. Egs. ( A )and ( \0) are the first
and second Cartan structure equations, sometimes known as the master equations of

differential gcometry. Therefore Eq. ( é ) is in general:
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Thus, the current 3 is a source of resonance absorption from ECE spacetime. A similar
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where

conclusion can be reached for the Hodge dual resonance equation ( —? ). The potential A

also obevs the ECE Lemma {1-35}:
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where o - &l/ — (\\—\—> ’\

is a well defined scalar curvature. T is the index contracted canonical energy-momentum

tensor, and k is Einstein’s constant. Therefore the ECE Lemma is the subsidiary proposition

of the ECE wave equation {1-35}:
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Therefore the fundamental mathematical structure of standard differential geometry gives

three equations, ( (7 ), ( _( ) and ( \S ) with which to investigate resonant absorption

of energy from ECL space-time.

In the standard model: (
F=dNA  — \‘>>
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Egs. ( \b ) and ( 1 ) give the Poincare Lemma {37}: '
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and the current j is missing. The current J in the standard model is introduced empirically and

it

i

is not recognized to originate in Cartan geometry. Therefore many key resonance features are
missing {rom the standard model. notably the ability of ECE theory to take electric power

(0
from space-time in the shape of the currents j and J. Within the factor A //‘A o these currents
are defined completely by the structure or geometry of space-time itself. In the standard

model of classical electrodynamics (the Maxwell Heaviside field equations) space-time has

no structure. it is the flat or Minkowski space-time and in consequence classical
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electrodynamics in the standard model cannot be unified with gravitation, in which space-
time is structured. T'herefore electric power cannot be taken from space-time in the standard
model. This is contrary to the reproducible and repeatable experiments {38} of the Mexican
Group, which has observed amplification of power levels in excess of one hundred thousand
in given circuit designs, and amplification that is due to resonant absorption from ECE space-
time. This paper is the first to offer a detailed explanation of this important phenomenon.

In Section 2 the fundamental resonance equation:

O\r\<a\(\A + o I\A> -/AO'B ——<&°>
is developed into four resonance equations in the vector notation used in electrical
engineering and circuit theory. One of these vector equations is solved analytically’using
appropriate approximations. The result is resonance from a driven undamped inhomogeneous
structurc. This simple analvtical exercise achieves our aim of showing that resonant
absorption is possible from ECE space-time, as observed experimentally {38}. Driven
undamped resonance produces an infinite Q factor and infinite amplitude resonance at the
fundamental frequency {36}. More generally {36} the solutions of the linear inhomogeneous
equation give finite Q factors and phase factors, transient and steady state effects, and various
types of resonances. These are briefly reviewed in Section 3 for the simplest type of linear
inhomogeneous second order differential equation {36}. Eq. ( a0 ) 1s expected to have all
these features in general, and several more, and numerical methods will reveal all of them
straightiorwardly given initial and boundary conditions. Most generally resonance from ECE
space-tine is described by solving Egs. ( 6 ), ( 1 ) and ( \5) simultaneously with given
initial ar.d boundary conditions. However the simplest type of linear inhomogeneous structure
(Section 3) is sufficient to give the features expected, most importantly the ability of a circuit

or material of given design to absorb j and J from ECE spacetime and amplify them greatly.



2. THE RESONANCE EQUATIONS

The source of electric current from ECE space-time is its torsion. In barebones
notation the currents are given by:
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The torsion is defined by the tetrad an'crsopin connection in the first Cartan structure equation
of differential geometry and the tetrad in turn is defined by the eigenvalues of the ECE
Lemma, Eq. ( \3 ). The tetrad is the fundamental field in the Palatini variation of general
relativity and 1s a wave of space-time. The potential field is governed by resonance equations,
(o)
and within a factor A is the tetrad. In this section the resonance equation ( Q0 ) is
developcd into vector notation for use in engineering. The spin connection is always defined
by the second Bianchi identity, and for the free electromagnetic field is the dual of the tetrad
in the tangent space-time {1-35}. The scalar curvature is defined as eigenvalues of the ECE
Lemma and is proportional to the index contracted energy-momentum tensor throﬁgh the
Einstein Ansatz ( \\-\—) Therefore energy and momentum are transferred from R to j and J,
and total energy and momentum are conserved. Total charge-current density is also

conserved.

In the standard notation of differential geometry { \-25 } the relevant equations are:
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In the standard notation the tangent space-time indices appear but the base manifold indices
are the same on both sides of a given equation and are not written out {\".35 }. If we restore

these indices for the sake of illustration and completeness Egs. ( Ql )to( :)7 ) become:
o=l (et (9
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Therefore the barebones and standard notations must always be interpreted as implying the
presence of the various indices that appear in Egs. (QQ Yto ( 3 ). The advantage of the
barebones notation is that it gives the basic structure with greatest clarity. These equations
and notations are fully developed and explained in the literature {\ = R3S } in differential
form, tensor and vector notation. The vector notation is used in this section because it is the
notation universally used in engineering. However all three notations are equivalent and
contain the same mathematical information. The differential form notation is the most concise

and elegant.

In the standard model
- _ (»)
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and therc can be no battery powered by space-time, even on a qualitative level. The reason for
this is that classical electrodynamics in the standard model is still the Maxwell Heaviside

theory, which is a nineteenth century theory of special relativity in which the field is thought



of as a separate entity superimposed on a Minkowski frame in four dimensions. To Maxwell,
space and time werc still separate concepts, and there could be no structure to space-time. At
the time when Heaviside developed Maxwell’s quaternion equations into vector notation (late
nineteenth century). space and time were still thought of as separate. Only when Lorentz and
Poincare/ developed the tensor notation of the Maxwell-Heaviside field equatui.ons did space
and time become unified into space-time. This occurred at the beginning of the twentieth
century. Even then however, the electromagnetic field was still through of as an entity
superimposed on a SEPARATE Minkowski frame with metric diag (-1, 1, 1, 1). The concept
of a curving space-time appeared only in 1916, in the Einstein Hilbert (EH) theory of general
relativity, but that theory was applied only to gravitation, and not to electromagnetism. In EH
theory a ficld was thought of for the first time as the curving frame of reference ITSELF, not
as something superimposed on a separate frame of reference. ECE theory, developed from
2003 onwards {1-35} is a rigorously objective theory of general relativity in which the
electromagnetic field is the torsion of space-time itself and in which currents can be generated
by the torsion of space-time itselt through Eqgs. ( A\ }and ( D a ). These currents are
real, obscrvable and physical, and can be used for engineering. In ECE theory
electromagnetism is unified with gravitation using differential geometry and space-time
currents are a new source of energy that conserves Noether’s Theorem. This section is
designed to show how the currents can be maximized by resonance. In the standard model,
again, there is no concept of spin connection, because the latter is the mathematical
description ot a spinning and curving frame. When a frame itself spins or curves (or both
spins and curves) the spin connection must be non-zero. In electromagnetism the non-zero
spin connection is observed through the Evans spin field {1-35} using the phenomenon of
magnetization by a circularly polarized electromagnetic field. This is known as the inverse

Faraday cffect, and is rigorously reproducible and repeatable, occurring in all materials and at



all frequencies of the applied electromagnetic field. The Evans spin field is therefore the
definitive proof of general relativity in the electromagnetic field. In the standard model the
inverse l'araday effect must be explained by assuming the existence of a cross product of
complex conjugates of the potential {\'135} or equivalently of the electric field or magnetic
field. Even this purcly empirical description (occurring in non-linear optics {>\4—.3S}) did not
appear until the mid fifties of the twentieth century and therefore was not present in the
original Maxwell theory and was not considered by Maxwell or Heaviside. In summary one
cannot describe the inverse Faraday effect self-consistently and objectively without general
relativityv. which asserts that ALL of the equations of physics must be generally covariant.
This means that all must retain their structure under the general coordinate transformation, i.e.
all of physics must be geometrical in nature. This is the very essence of general relativity,
and until this is realized field unification cannot occur in an objective manner. The Maxwell
Heaviside equations do not obey this fundamental requirement, because they retain their
mathematical (tensorial) structure only under the Lorentz transformation, as described in
many texts { 34 }. In order for the equations of electrodynamics to be generally covariant as
required by veneral relativity, the spin connection must be non-zero, and the Evans spin field
must be non-zero {1-35}. This is exactly what is shown experimentally by the inverse
Faraday eifect.

The resonance equations developed in vector notation in this section originate in the

“master’” equation ( 1 0 ), which in standard notation is:
an (AnRe + ot xS
i.e.

AR = pe - (3)



where
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This equauon can bu developed into the electric field components:
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and the magnetic ficld components:
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The vector description of the electric and magnetic fields follows by using the following

definitions in covariant / contra-variant notation { L O},

0l (A5 -8, ep s (0%, —at), (9
A - (A%, A7), wf; et et ()



The contravariant electromagnetic tensor is:
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and the contravariant four-derivative { \ = L3S }is:
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Therefore there are clectric field components such as: la F\
\a ' a ~w b
ola i € - ) A _ ) n A & \o A

— (s°)

)

v R . °oa
\E;..L,E_(-\x’r_)_ﬂ +w\,F\x AN Y _(;>
_ L - 5 *

and it follows that the complete clectric field vector is:
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Similarly there are magnetic field components such as: Ya
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and the complete magnetic field vector is:
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The classical electromagnetic field equations of ECE theory {1-35} in vector notation are:
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Therefore the resonance equations are obtained by substituting Egs. ( S a yand ( 35) into

each of L:gs. (S" o ( SC\)

The sumplest equation is found by substituting Eq. ( cS ) into Eq. (Saé ) and

using the vector identity § Lty
— & 6
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to give




In this equation summation is implied over repeated b indices as follows:
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Therefore the charge density available from space-time is:
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where Ay s the vector part of the tetrad.
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A tinear inhomogeneous { 3¢ } second order differential equation is found by

substituting 1q. ( Sa) into Eq. ( SE ) to give:
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As discussed further in Section 3. the linear inhomogeneous structure gives resonance

~ 0G
solutions and resonances in the current ) .This is the key to amplification of currents from
ECE spacc-time. These concepts and equations are also used { 36 } in circuit theory for
example. atomic absorption theory, or laser theory. Before proceeding to derive the other two

resonance cquations of this section the self-consistency of the mathematics being used is

checked for I=gs. ( é.g ) and ( éé ) when the spin connection is dual to the tetrad {1-35}:
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Here K has the units of wave-number (inverse metres) and the Levi-Civita symbol is:
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where ¢ is the metric of the tangent space-time (a Minkowski metric). Therefore there are

components | 1-351:
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where the relevant component of the spin connection is:
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whose vector part is:
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From the cyclically symmetric properties of E % ¢ . summation over b in Eq. ( 712 ) woudl

be over space-like indices, 1.2 and 3. From Eq. (T\3 ):
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Therefore in this approximation:
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Therefore it is found that:
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when Fq. ¢ 67) applics, Q.E.D. Therefore the equation ( él ) is mathematically self-
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consistent.
In order to check the consisteney of Eq. ( 6L ) recall that in the standard model

there is no spin connection, so Eq. ( éé ) reduces to:
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For each polurization index a, A is the electric scalar potential . Using the Lorentz
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it is fowd that Eq. ( 80\ ) reduccs to:
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which is the relativistic wave cquation of the standard model for a scalar potential fé .In

i.e.

order to obtain space-time resonance however, the complete Eq. ( éé ) is needed.
T'he third resonance equation is obtained by substituting Eq. (SA) and ( cs ) into
Eq. ( 5—1 ). Using the vector properties { \+\ 3 ’
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it is found that:
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This is a first order ditferential equation in the potential. The current b 1s non-zero if and
[ avedil -
only if the spin ceniection is 1:on-zero. So the current 5 1s unique to ECE theory and
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general relativity and does not oceur in the standard model. The self consistency of Eq. (45)
can be checked again by using Eq. ( (’_l ), in which case we obtain:
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and two more cquations:

and
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which sclf-consistently sum to zero, Q.E.D.

1he final resonance cquation is obtained by substituting Eqs. (Sl ) and ( S-r) into
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Eq. ( SG\) and 1s:
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This 1s & gencralization of the linear inhomogeneous structure discussed further in Section 3

in whicl an cnalyucal solution is given of Eq. ( a\q) in a well defined approximation. The

simple t:pe of lincar inhomogencous structure { 3(; }is:
. ' 3 ( 0o
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which is a driven damped oscillator equation of classical dynamics. It is seen that Eq. (A9)
is a gencralivation of [q. ( V090). Solutions of Eq. (106 ) were first discovered by the
Bernoul i's and Euler (1739-1743) and show resonance in the amplitude A of Eq. ( {00),
resonance in the kinctic and potential energies, Q factors, phase lags, transient and steady

state effects. Therclore Eq. ( AQ) has similar solutions and is also more richly structured.
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