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ABSTRACT
It is shown that the ECE2 vacuum is defined entirely by the spin connection

within the fluxon, the quantum of magnetic flux in weber. The ECE2 vacuum is richly
structured and is defined by regions in which there exist potentials but no fields. The ECE2
vacuum can be used to describe the radiative corrections, notably the Lamb shift. The
minimal prescription is defined by the physical W potential of the ECE vacuum, which can
be developed in terms of a relativistic particle flux, thus defining the Tesla vacuum.
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1. INTRODUCTION
The most recent papers of this series { 1 - 12} have developed ECE2 special
relativity and have applied it to indicate the existence of several novel types of ESR and
NMR spectroscopy. The most recent paper developed the ECE2 Aharonov Bohm (AB)
effect, which is the effect of potentials on material matter in regions where fields of force are
absent. In ECE2 theory, the AB vacuum is richly structured, and is defined by the Cartan
geometry of regions where the torsion and curvature are both zero, but in which the spin
connection and tetrad are non-zero. In this paper the theory of the Lamb shift is developed in
terms of the scalar and vector potentials of the ECE2 vacuum, a novel minimal prescription
defined in terms of the physical

w? four potential ofECE2 theory, and the ECE2 vacuum·

developed using ECE2 relativity theory applied to particles of the ECE2 vacuum. These are
identified as particles of the Tesla vacuum. It becomes transparent clear that there is energy
momentum in the spacetime of the ECE2 vacuum, and that this energy momentum is
transferred in a very simple way to material matter.
This paper is a condensed summary of detailed calculations found in the notes
accompanying UFT337 on www.aias.us and www.upitec.org, archived in the United States
national archives, www.archive.org. and the archives ofthe countries of Britain,
vv·vvw.webarchive.org.uk. Note 337(1) develops the Lamb shift in terms ofthe vector
potential ofthe ECE2 vacuum and defines the angular momentum of the ECE2 vacuum. Note
337(2) develops the effect on a matter wave of the vacuum scalar potential, and Note 337(3)
develops Lamb shift in terms ofthe scalar potential ofthe ECE2 vacuum. In Notes 337(4) to
.}A

337(6) the ECE2 minimal prescription is developed in terms of theW

four potential of

ECE2, which is the spin connection four vector wit.~in the C negative fluxon, the quantum of
}.!-

magnetic flux. It is inferred that the physical potential is the W

potential. Finally in Note

337(7) the ECE2 vacuum is developed as a flux of relativistic particles, and is identified with

the Tesla vacuum.

2. RELATIVISTIC PARTICLE THEORY OF THE ECE2 VACUUM.
Consider the ECE2 minimal prescription:
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Here E is the total relativistic energy, p the relativistic momentum, e the charge on the
proton,

j is the scalar potential of~FT318 and _
W the vector potential. The units of ~ ·,
r-vJ
_, _,
r...,..,

are volts, i.e. joules per coulomb. The units ofW are tesla meters, or J C

sm

. In ECE2

theory:

where the spin connection four vector is
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It follows that:

and:
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Therefore the units of W ("}are those of magnetic flux

A summary ofunits is given below:
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In ECE2 the magnetic flux density B in tesla is defined { 1 - 12} as:
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where the A potential of ECE theory is defined by the tetrad vector:
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and where
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is the tetrad four vector. The units of
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are the same as those of
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'and the units
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are the same as those ofW.

In ECE2 the magneti!ux
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where R (Spin) is the spin curvature vector in u,nits ofm,•
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~The electric field strength in

The elementary quantum of magnetic flux is { 1 - 12}:
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where{ is the reduced Planck constant, the quantum of angular momentum in J s. Therefore:
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On the most fundamental level:

so the Aharonov Bohm (AB)spacetime is defined by the spin connection four vector within
the proportionality quantum

1:::" ( e_

. The latter is negative under charge conjugation

symmetry. In the absence of electric and magnetic fields the AB spacetime (loosely known
as "the vacuum") is defined by Eq. (

JJ ). The fields E and Bon the other hand are defined

--

by the curvature. The latter is zero in the AB spacetime. In minimal notation the geometry of
the AB spacetime is defined by { 1 - 12} :
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where T and R denote torsion and curvature,
and
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S2.

denotes the spin connection, q the tetrad

the wedge product.
Consider now the Einstein energy equation of ECE2 special relativity { 1 - 12}:
('A 0

Using the minimal prescription (
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) the effect of the AB spacetime on material matter

such as an electron is described by:
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If the electron is at rest then:
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In this case:

The AB spacetime contains an angular frequency in radians per second:
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from which it is clear that the rest frequency of a particle of material matter is increased by:
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due to the presence of the AB spacetime. The mechanism of energy :fgrm spacetime becomes
transparently clear.
The AB spacetime imparts energy I momentum to material matter as follows:
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where the energy momentum of the AB spacetime is defined by:
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The angular frequency of the AB spacetime is therefore the spin connection scalar multiplied
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and its wave vector is the spin connection vector:
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A vacuum particle of mass m(\lr{}as been introduced via the de Broglie I Einstein
equations. In general there is a statistical ensemble of such particles.

and

-

wheref~s the wave function ofthe vacuum particle. According to de Broglie's wave
particle dualism, the relativistic vacuum particle is also a relativistic vacuum wave. The latter

where:

where t denotes time and where r is a position vector.

Eq. (

ltd,_) is the quantized version of the Einstein energy equation of the AB spacetime or

vacuum:
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Therefore the AB spacetime is understood as a relativistic particle of mass~("~.The process

s

of taking energy and momentum from the AB spacetime or vacuum become simple to
understand
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It appears that such a particle vacuum was proposed, but not proven, by Tesla.
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