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ABSTRACT

Einstein Cartan Evans (ECE) field theory is used to show that in general relativity the
structure of the laws of electricity, magnetism and electromagnetism is changed
fundamentally. This result is demonstrated analytically and numerically with the Coulomb
Law. In ECE theory the electrromagnetic field is spinning space-time, characterized by the
spin connection of Cartan geometry. The spin connection is shown in this paper to change the
Poisson equation into a differential equation capable of giving resonance. Off resonance, the
standard Poisson equation is observed, and the standard Coulomb Law. At space-time
resonance the scalar potential in volts is greatly amplified with fundamental consequences in

the natural, engineering and life sciences.
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1. INTRODUCTION

The need for objectivity in the natural, engineering and life sciences means that
all the fundamental laws of physics must be laws of general relativity, where objectivity is
represented by geometry. This includes the laws of classical electrodynamics, the laws of
electricity, magnetism and electromagnetism. General relativity means that these laws must
be generally covariant, must r:tain their form under any type of coordinate transformation.
They must therefore be laws of a generally covariant unified field theory. Recently {1-19} the
Einstein Cartan Evans (ECE) theory has been developed along these well known guidelines.
Objectivity in ECE field theory is maintained through the use of standard Cartan geometry
{20}. The electromagnetic field is represented as the Cartan torsion within a scalar factor A( o?
Here cA(ois a primordial voltage. This procedure follows a well known suggéstion by
Cartan to Einstein that the ele;tromagnetic field be the Cartan torsion form, a vector valued
two-form of differential geometry {1-20}. ECE theory applies Cartan’s suggestion
systematically to all the laws of physics.

The well -known Maxwell Heaviside (MH) field theory is used in the standard
model {21} to represent the laws of electricity, magnetism and electromagnetism. The MH
theory is a nineteenth century theory of special relativity and is neither generally covariant nor
unified with other fundamental fields such as gravitation. It is a Lorentz covariant theory in
which the electromagnetic field is considered to be an entity separate from the frame of
reference in a Minkowski space-time. The latter is often referred to as flat space-time,
because it has neither curvature nor torsion. It is also a static space-time. The laws of
gravitation on the other hand are described in the standard model by the Einstein Hilbert (EH)
field theory of general relativity {1-20} and the gravitational field is the frame itself, not
something separate from the frame as in MH theory. EH space-time has curvature but no

torsion, and is a dynamic space-time. Objectivity in EH field theory is based on Riemann
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geometry with a Christoffel connection. This assumption implies a zero torsion tensor {20}
and means that gravitation cannot be unified with electromagnetism in EH theory. As we
have argued, electrodynamics cannot be unified with gravitation in MH theory. In ECE theory
{1-19} a unified description of all fields has been developed straightforwafdly using ECE
space-time in which curvature and torsion are simultaneously non-zero. "fhe generally
covariant unified field of ECE :heory is the frame itself, as required by general relativity and
objectivity. Gravitation is described by curvature, the electromagnetic, weak and strong fields
by torsion using the appropriate representation spaces (respectively O(3), SU(2) and SU(3)).
The two Cartan structure equations and the two Bianchi identities of differential geometry
control all the laws of physics {1-19}, including those of quantum mechanics through the
tetrad postulate {20}. The latter is the fundamental requirement that the compléte vector field
in n dimensions be independer;t of the components and basis elements chosen to represent it.
Thus ECE theory has unified quantum mechanics with general relativity and provides a
generally covariant unified field theory. ECE theory has therefore been accepted as
mainstream physics {22}.

In Section 2, the Coulomb law of electricity is developed with the spin connection
incorporated as required by general relativity, by the fact that the complete electromagnetic
field be spinning space-time. A spinning of space-time means a spinning of the frame of
reference itself. This means that the spin connection must always be non-zero. The Coulomb
Law is derived in ECE theory {1-19} from the first Cartan structure equation and the first
Bianchi identity. Use of vector notation and some simplifying assumptions {1-19} lead to the
initial equations of Section 2. These give a resonance equation whose properties are
developed analytically to give the required resonance solution. The latter is fundamentally
important in the natural, engineering and life sciences because the Coulomb law is the basis

of all quantum chemistry, and therefore the basic law of computational quantum chemistry.



In Section 3, numerical solutions of the resonance Coulomb law are developed
to illustrate a novel space-time resonance spectrum. Off resonance the standard Coulomb Law
is recovered. The standard Coulomb law is well known { Q| } to be among the most precise
laws of physics, so must be recovered from ECE theory in a given limit. Thjs is achieved by
identifying the radial spin connection as the one that gives the standard C.(sulomb law off
resonance. In the off resonant condition the spin connection effectively doubles the value of
the electric field, so its presence cannot be detected experimentally. At space-time resonance
however the scalar potential in volts of the Coulomb Law is greatly amplified, leading to a
surge in voltage that cannot be explained by MH theory. This phenomenon has been reported
experimentally by several independent groups { &b ). If this resonant amplification of the
scalar potential occurs inside an atom or molecule, electrons may be released by ionization. In
this Section the process is illustrated by the radial wave-functions of the hydrogen atom in
anticipation of the systematic development of density functional code incorporating the
resonant Coulomb law of ECE theory. A short review of density functional methods is also
given in this section. F inally a discussion is given of how to induce space-time resonance in

circuits and materials.

2. THE RESONANT COULOMB LAW

In the simplest instance {1-19} the Coulomb law in ECE theory is given by:
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Here % is the scalar potential in volts, @2 is the vector spin connection in inverse meters,
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E is the electric field strength in volts m / is the charge densityinCm , and

is the S. I. vacuum permittivity:
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If there is no spin connection, Eq. ( 5 ) is the Poisson equation {21} of the standard model.
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Otherwise:
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which is an equation cépable of giving resonant solutions {1-19, l\\_} from the spin
connection vector. The Poisson equation does not give resonant solutions. Eq. ( ¢ ) is first
developed in one (Z) dimension of the Cartesian coordinate system, and then for the radial
component of the spherical polar coordinate system { S }.
In one Z dimension Eq. ( L ) becomes:
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The spin connection in Eq. ( ~ [ ) must be:

A =
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in order to recover the standard Coulomb law off resonance. This is because:
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in the off resonant condition, giving Eq. ( g ). In the off resonant condition the role of the
spin connection is to cL“kje Yt Sf‘r of the electric field according to Eq. ( 0\ ). The way in
which the field E and potential é are related is changed, but this has no experimental effect
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since s effectively replaced by — _\-_7__ . With the spin connection ( % )YEq. ( -7 )
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Now assume that the charge density is initially oscillatory:
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where YK is a wave-number. Thus:
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Since <{7 depends only on Z the partial derivatives can be replaced by total derivatives to

give an ordinary differential equation { 3.\.\." pyA }:
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using the well known Euler method { )‘\-\-I—AQ} this equation can be reduced to an undamped



oscillator equation that has resonant solutions. Define a change of variable { ;\k’;é} by:
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Now use:
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and construct the second derivative:
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which the undamped oscillator equation { ).\\—,)L}:
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Assume that the particular integral of this equation is:
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where \< s defined by the identity:
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From Eqgs. ( 31 )to ( 1S) it is found that:
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Eq. ( 1 ) is, self-consistently, the solution of Eq. ( lls ), Q.E.D.
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Therefore Eq. ( )\\-) is a valid particular integral of Eq. ( )3 ) if Y is defined
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At resonance:
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and ¢ f becomes theoretically infinite. For a given A , resonance in 74 occurs

when x is defined by:
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It is seen that P\ can be greater than unity because C°5¥~ "3 and SN & \'\/

can be greater than unity.



Secondly consider the radial component r in three dimensions of the spherical

polar coordinate system. In this system { g\-\- }:
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so Eq. ( é ) becomes:
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Now choose a radial spin connection:
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This equation has the same mathematical structure as Eq. ( \3 ), and since % Isa

function only of r can be written as an ordinary differential equation:
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Assume now that the initial charge is oscillatory as follows:
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and use the change of variable: .
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to obtain the undamped oscillator equation:
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