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Twentieth century science produced a clear need for a universe theory (UT) with an inherent capacity to
explain how compactified hyper-dimensional universes are explosively created and sustained. Space-
energy theory, in (R. Var, Foundations of Physics 5, 3, (Sept. 75, pp. 407-431)), offered a embryonic
(1 +4)-dimensional candidate for such a theory. Here I derive a definitive (1 +p > 4)-dimensional UT
called hyper-energy theory—as the third of three increasingly comprehensive gauge-field theories
(GFT1-3) which are derived from the physical implications of a gravity theorem that Maxwell pub-
lished, along with his electromagnetic field theory, in 1864; stating that: Gravity is a mass-induced
reduction of an enormous intrinsic energy density, ey, that characterizes the space-medium. GFT1,
called w—gauge theory, yields five ways that particles couple to ey < ey, via a single coupling-strength
function; ¢ = 1/[1 — w”]”, of their propagation velocity, w, in order conserve their energy and momen-
tum. GFT1 is shown to cover special relativity theory while introducing the following two revolutionary
discoveries: a) The flow velocity u of &, is a locally unobservable 3—vector-potential of the two previ-
ously disparate kinds of gravity referred to as matter-gravity and ‘elevator—gravity’. b) The potential of
Maxwellian-gravity, @, = %u’, provides fluid-ey, explanations for the potential (—®,/c*) of Newtonian
gravity and for the black holes and gravitational red-shifts deduced from general relativity theory. GFT2
is a (1 + 3) tensor generalization of w-gauge theory precipitated from Einstein’s overly general relativity
theory by employing ¢ to give the 4-scalar differential, ds, a specific practical form, dx’/¢, which causes
the resulting theory—called Einstein-Maxwell (EM) gravity theory—to be harmonious with w—gauge
theory and thus Maxwell’s gravity theorem. The interactions of EM gravity and particles are then
evaluated in sufficient depth to show that EM gravity is a readily quantizable solution of the long
standing quantum-gravity problem. Hyper-energy theory (GFT3) is then logically deduced as being—to
a first approximation—nothing more than, and nothing less than, a (p—3)-dimensional extension of the
(1 + 3)-dimensional laws governing the dynamics of an abstractly continuous (non particulate) medium
of compressible and inviscid mass-energy. I then demonstrate the e” ~* proportional efficacy of hyper-
energy theory with multi big-bang driven, p—invariant, qualitative solutions of the hyper energy field
equations that can be seen to account for: a) Compactification and e, structure—with (p — 3) locally
orthogonal (flat) time-flow-sourced hyper-dimensions. b) The Inflationary and Hubble expansion
phases. c¢) The unifying role of a soliton Higgs-field in determining: 1) Cosmological particle-
generation; 2) Maxwell’s gravity theorem; 3) The quasi-(1 + 3)-dimensional propagation of particles and
their de Broglie waves; 4) The elementary particle spectrum; And 5) The physical nature of both time
and superstrings. Hence, a single, multi-component, super gauge-field representing the flow of time—
which controls particle structures and interactions via its many and various types of physically compre-
hensible symmetry breakings—is accurately identified by hyper-energy theory as the (1 + p)-
dimensional flux of hyper-energy through the propagationally expanding and solitonally compactified
‘3—space’ of this universe.

PACS numbers: 04.50.+h, 98.80.Cq, 11.15.—q, 11.25.—w, 98.80.Bp, 11.10Kk, 11.25.Mj,
12.10.—g, 98.80.Hw.



I. INTRODUCTION

A. The Gravity Theorem of James Clerk Maxwell.

In his classic 1864 paper “A Dynamical Theory of the Electromagnetic Field” Maxwell also de-
scribed his attempt to derive a 1/ theory of gravity that would be consistent with his newly formulated
field equations of electrodynamics. That attempt led Maxwell to the following three conclusions:

a) The medium of 3-space is characterized by an enormous intrinsic energy.
b) Gravity is a mass-proportional reduction of that relatively enormous 3-space-energy.

c) “As I am unable to understand in what way a medium can possess such properties I
cannot go further in this direction in searching for the cause of gravitation.”!\

I here raise Maxwell’s conclusions (a) and (b) to the level of a theorem, called Maxwell’s gravity
theorem, and 1 assert that Maxwell’s conclusion (c¢) posed a well defined challenge for the scientific
community that is referred herein to as the 3-space-energy problem.

I then assert that, in defining the 3-space-energy problem, James Clerk Maxwell passed-on the chal-
lenge of explaining and exploiting the enormous classical energy of the 3-space medium to early 21*
century theorists who now possess all of the mathematical tools, knowledge, and, experimental data,
needed to do just that—>by simply employing Maxwell’s gravity theorem as a driving physical principle.

The truth of this assertion is then demonstrated in this paper by employing Maxwell’s gravity theo-
rem and contemporary scientific knowledge to derive the three increasingly comprehensive gauge-field
theories (GFT1-3) summarized in the abstract.

The remaining sections of this paper are organized as follows:

Section II.  Founding Principles, Equations, Terminologies, and Working Notations.

A. New terminologies consistent with Maxwell’s gravity theorem.

B. Four interrelated working implications of Maxwell’s gravity theorem.
C. The founding theoretical concept and equation of hyper-energy theory.
D. The pragmatically essential but strictly complementary nature of GFT1.
E. Analytic constructs and variables for deriving GFT1, 2 and 3.

Section III. GFT1: A W-Gauge Theory of €,-Field-Particle Coupling—Covering special relativ-
ity and introducing Maxwellian gravity.

Section IV. GFT2: Einstein-Maxwell (EM) Gravity—Directly from the founding equation of
hyper-energy theory derived in I1.C.

Section V.  Applications Demonstrating That EM Gravity Solves The Quantum-Gravity Problem.
Section VI. GFT3: The General Principles and Field Equations of Hyper-Energy Theory.

Section VII. On The Hyper-Energy Origin, Dynamics, and Structure of the °€,—Continuum.
Section VIII. On The Hyper-Energy Origins of Massive and Massless 8 &, Particles.

Section IX. On The Hyper-Energy Physics of Electric Charge and 6, Energy, Inertia, and Gravity.
Section X.  On Tapping the Flow of Time for Low Pollution Hyper-Energy Power and Propulsion.

Section XI. Some General Remarks concerning a Hyper-Energy Theory Completion Program.



II. Founding Principles, Equations, Terminologies, and Working Notations.
A. New terminologies consistent with Maxwell’s gravity theorem.

The MKS system of units is employed throughout, and terms like 3—space-energy or the 3—space-
energy continuum are used to supplant traditional terms like space or 3-space, empty-space, physical
space or physical 3-space, the void or vacuum of the foregoing, the medium of space, and the luminifer-
ous ether or aether—terms which failed to suggest anything even remotely resembling the enormously
rich energy-medium deduced, originally it seems, by Maxwell.

The symbol %, (m for Maxwell) denotes the 3-space-energy contained in a given 3-volume (V) of

the undisturbed 3-space-energy continuum, and °g,, = %/V then denotes the corresponding 3-volume
density of %4

Terms like 3-space-energy and the 3-space-energy continuum will always refer to the undisturbed
regions characterized by *e,. Since 3-space-energy is implied by the symbols %, and e, the 3-space-
energy continuum will also be referred to as the 04 —continuum or the °e,-continuum.

Logically, any explanation for the °e,—continuum which is consistent with the big bang scenario and
which maintains the hallowed principle of energy conservation can only come from the physics of a
more fundamental, (1 + p > 4)-dimensional-energy continuum. & And since this conclusion is rigorously
vindicated herein by GFT1-3, it is useful to note the logical distinction that must be made and hereafter
born in mind; between this [ephemeral %4, ] universe and the [permanent hyper-energy] universe.
Namely:

The universe is a permanent (1 + p)-dimensional hyper-energy-universe, Usim, (m = (p =3)),

in which this (quasi-Uy) universe is sustained as an explosively created, 100% dynamically

compactified and coupled, internal soliton energy state of Ugin,.

Since the readily quantizable EM gravity theory (derived in Section IV) furnishes a useful mathe-
matical link between all of our present quasi-(1 + 3) knowledge and the new (1 + p) energy physics of
the universe, it may be helpful to keep this revolutionary view of the universe in mind while studying
the derivations of the gauge-field theories (GFT1-3) which substantiate this new paradigm.

B. Four interrelated working implications of Maxwell’s gravity theorem.

The gauge-field theories (GFT1-3) are derived in a straight forward manner from the following four
physically interrelated and mathematically qualifiable working implications of Maxwell’s gravity
theorem (i-iv), referred to herein as “4-Implications (i—iv):

(i) Given that “4, is defined as being 3-dimensionally continuous and possessing an enormous
intrinsic energy—relative to matter—it follows that, 3-volume for 3-volume, the rest-energy
of any particle represents a miniscule disturbance or perturbation of %, The symbol &£, will
then be used to denote any such miniscule perturbation of “4.

The symbol &, will also be used as an adjective to occasionally emphasize this new perturba-
tional perception of matter particles and fields by referring to them as &, field-particles and & &, fields.
This 8 £ aspect of the new physics is emphasized more strongly by saying that all &, matter particles
and fields have a 100% coupling to the "&—continuum.

* The (1 + p) ordering of hyper energy coordinates was chosen over the traditional (p + 1) ordering of spacetime coordinates
for reasons of notational convenience which become important in Sections VI — XI.



(i1)) Given (1), Newton’s laws of motion, and Maxwell’s equations, it follows that the physical struc-
ture of &, provides all 8¢, field-particles with a common propagational mechanism for their
transport through the 3—space-energy continnum—which is basically frictionless. The symbol w =
w”e, will then be used to denote the lightspeed normalized propagation velocity of an arbitrary
d &m particle or field point.

(iii) Given (ii), the electromagnetic basis for light and its constant propagation velocity (c) within %,
(as disclosed by Maxwell in his classic 1864 paper), plus some theoretical insights drawn from
compressible hydrodynamics, I assume that ¢” is a proportionate measure of ’e,, The physical
properties of Maxwell’s ’e,-continuum can thus be said to be characterized by ¢, or equivalently,
by either w’ =1 or the null 3-scalar, so, where

"’ =(1-w)=0. 2.1)

(iv) Since 84y, propagation in €y and a relative flow field of e, with lightspeed normalized flow
velocity, u = u”e, = — w, are complementary physical properties of continuum physics, 1 assume
that a more general flow field of €, < Oem exists relative to a massive &, particle—associated

with the 3—dimensionally extended field-structure of the particle. Maxwell’s gravity theorem
therefore precipitates the existence of a new 3-vector field in physical theory,

P(x) = €n(x) u(x)), (2.2)
which, to a first approximation, describes a momentum density or flux of the enormous energy
characterizing the medium of our compactified 3-space.

The field pn(x') (m for Maxwell) is herein shown to function as a 3—vector potential of Maxwellian
gravity. Following the derivation of GFT1 and proof that GFT1 covers special relativity theory, we
show that variations of pu(x') described by Opn/0x” and (Vxpm) have been routinely measured and
exploited over the last half century for the practical purpose of inertial ("€,) navigation. Thereby reveal-
ing that the pm(x') field already has the same degree of empirical vindication as the electromagnetic
vector potential—if one merely takes gainful advantage of the liberty, allowed by GFT1—of describing
the responses of inertial sensors in the same proper in situ manner as one typically describes the re-
sponses of various electromagnetic field sensors via their responses to temporal and spatial changes of
the electromagnetic gauge fields, ¢, and cA.

C. The founding theoretical concepts and equation of hyper-energy theory.g:
1. The founding theoretical concepts of hyper-energy theory.

The founding theoretical concepts (FTCs) of hyper-energy theory are just the two physical revela-
tions of “4—implications (i-iv); suggesting that the 3-transport of anmy particle or field-point (p) is
generally due to two distinct physical mechanisms: a) The frictionless propagation of p with lightspeed
normalized 3-velocity w relative to its underlying e,-continuum. And b) The frictionless flow of €
with lightspeed normalized 3-velocity u relative to the ° e -continuum.

2. The founding equation of hyper-energy theory.

The founding equation of hyper-energy theory answers this simple question: If an arbitrary particle,
p, is propagating with velocity w at a point where the €,-continuum is flowing with velocity u, what is
p’s velocity relative to the superficially undisturbed ° e —continuum?



The answer:
dr/dx’= B(p) = u(en) + w(p), (2.3a)

therefore describes how the FTCs of hyper-energy theory serve to explain the rectilinear velocity of p
referenced to the “e,rcontinuum (and/or any given inertial observer, as we shall be demonstrating).
Equation (2.3a) then quantifies a new parameter in physical theory referred to herein as the generalized
rectilinear-velocity (GRV) of an arbitrary (massive or massless) &, particle or field point (p). The

GRV and its magnitude B—defining the generalized rectilinear speed (GRS) of p—are mathematically
clarified in Section II.D.7, and an angular complement of the GRV is described in Section 11.D.8 with
the help of the intervening analytic constructs.

a. Historical note.

In his valedictory Scientific American article of 1963, P. A. M. Dirac asserted that if a new field
like pum(x') could be successfully introduced into physical theory, it would lead to a classical physics of
the future capable of modeling particle structure—unencumbered by the mathematical complications of
the uncertainty relations which pertain only to particle—intemctionsf: As Dirac pointed out, to be suc-
cessfully introduced it would have to be shown that p,(x') preserves the 4—dimensional symmetry
required by Einstein’s relativity principle. And as shown herein, this is precisely what w-gauge theory
does.

D. Analytic constructs and variables for deriving GFT1-3.

1. Point-like particles, compound particles, rigid bodies, and spacecraft laboratories.

A general 8/, field-point or point-like particle is represented by p. A massless p particle is repre-

sented by p’. And a massive and electrically uncharged p particle is represented by p". p"particles
carrying positive and negative electric charges are then denoted respectively by +p”™ and p". A com-
pound, massive, electrically neutral 3¢y, particle—consisting of two or more p™ particles bound together

by their attractive field-energies is denoted by c". A ‘rigid’, electrically neutral, macroscopic body of
crystalline-bound ¢™ particles is then denoted by C". Unless stated otherwise, remarks in this paper
concerning the rotational propagation physics of c¢™ particles will apply equally well to C™ bodies, and
visa versa.

A very general kind of C* body used throughout is a spacecraft, denoted by X, which houses a gen-
eral scientific laboratory; including measurement standards for defining a Cartesian 3—distance (x*) and
time (x° = ct) relative to its origin (O), plus, an inertial navigation system for controlling the orientation
and propagation path of X to throughout the effective *e,—continuum that remains after the calculated
effects of matter gravity have been subtracted out by X’s inertial navigation computer. Immediately
following the derivation of GFTI, it will be shown—as a practical introduction to GFT2—that al//
inertial sensors (which necessarily includes al/l matter-gravity sensors)—provide unambiguous proper
(in situ) measures of various Maxwellian gravity fields stemming from nothing other than temporal and
spatial variations of the relative p,(x') field.



2. The fundamental 0em-reference frame, Z(xi)

In Fig.1, Z(X) symbohzes the Cartesian measurement system of a copy of £ which employs (1 + 3)
coordinates x' = {(x” = ct), x*} relative to its origin O, but which is defined—for purely heuristic pur-
poses—to be rotationally and rectilinearly at rest in the °e,-continuum characterized by constant local
values of ey(x’) = epand ¢(x') = c.

a. The local X' and distant X° domains of 3.

In order to preserve the fundamental status and symmetry of X, while allowing its X' to parameterize
the interactions of & &, particles with long range 8 &, fields like gravity, electricity, and magnetism—that
would break X’s symmetry—it is necessary to divide the geometric domain of ¥ into a local-laboratory

domain, X', where all measurements are carried out, and an abstract distant-field domain, Zd, in accor-
dance with the following prescription:

The X' domain of ¥ remains free of any long range fields from distance sources, and contains the
instruments and means for analyzing local &¢;, particle interactions, and, any massive or massless
radiations which might be emitted from distant 5, particle interactions taking place within (or relative
to) a given long-range field in the distant-field domain of £, £°. As illustrated in Fig. 1, any reference to
a long range field, such as u(x'), presumes that u(x’) is restricted to £ and that u(x’) = 0 within 3".

It will be demonstrated herein, more definitively than previouslya,' that X' is the reference frame in
which virtually all of our present classical and quantum laws hold good—with the greatest possible
physical significance.

3. The rectilinear and angular forms of 6, propagation.

Let w(p) w%e, be the hghtspeed -normalized, rectilinear propagation velocity of a given p(x) rela-
tive to £.5And let w(c") = w”eq be the lightspeed normahzed angular propagation velocity of a given ¢”
particle. Unless stated otherwise, w = w(p” or C™), and w° = w(p°).

The 4, rest status of ¥ is then quantified by the statement, w(2) = w(Z) = 0. And the essence of
<Implication (iii) is then quantified by stating that the "e,rcontinuum is characterized by a lightspeed
three scalar, s°=[1 - (w")*] = 0. Hence, s’ = 0 i 1s a dynamical characterization of the *e,—continuum

which holds good even if c(x') < ¢ where en(x') < e, provided that the lightspeed normalization of w is
done with ¢(x").

4. An arbitrary e,rreference frame, Z(gi).

In Fig. 1, 2(x') denotes the more general (1 +3) reference system of a spacecraft whose Cartesian
space axes are co-aligned with those of . The propagational state of ;(g) and the physical environment
of £(x') are thus completely arbitrary, and a double underscore will be used to label all variables associ-
ated with the 0r1g1n O of 2. Some examples of which are x' = =, x ) and B =dr/dx’=w +u, withr=0
defining x° — x” = 0, and @(X) defining w(Z) about the point O at x'. The generality of T is then stated
more precisely by saying that w(Z) and @(2) are both generally unrestricted, and, £ = 2 = 2’ can be
embedded in an arbitrary pn(x’) field of distant matter.

* All rectilinear and angular velocities are normalized to lightspeed, unless stated otherwise.



The generality of X will not be exploited until after until GFT1 is derived, however—prior to which

2 will be restricted to an inertial £ defined by w(X) =0, and B = w(Z) = constant in the B—coupling
domain of the 3—space-energy continuum defined above.

a. On the expected w—deformations of ¥’s structure and properties.

Given that X’s structure is sustained by the relatively tenuous electromagnetic interactions of its
relatively insubstantial &, particles, one can reasonably expect to find that the structure and properties
of X are altered by it w in well defined ways which become increasingly discernable with respect to X as
w’ — 1. And w-gauge theory nicely precipitates the precise forms of five such w—deformations (the five
wd' of w-gauge theory) having a useful mwo-fold degeneracy which stems from, what can be considered
to be, the limiting 3 and u causes of w = (B — u). An invaluable tool for the derivation and understand-
ing of the wd'—the abstraction of a propagationally un-deformable reference frame—is therefore
described next.

5. The working abstraction of a propagationally un-deformable reference frame, "2('x’).

I define X = ‘2(‘xi) as a generic working abstraction of £ which acquires the label "X = Z(zi)
when it is abstractly overlaid on X; so as to be both co—aligned with and co-moving with X. The ab-
stractly un-deformable measurement standards and measures of "X are therefore immune to any defor-
mations that the instruments and measures of £ might suffer in response to the presence of a constant
Pn—field in "X, ‘pm(‘ﬁi). The (1 + 3) coordinates of X and "X are thus usefully related by an ordinary

Galilean transformation; r = (r + 'r) = (,B:x0 +'r), and x° = "x".

We will also be overlaying the origin O of 'E on ey(x') to obtain ‘S= "T(xJ) as a working
abstraction of an un-deformable X reference frame that co-moves with the energy density e(x')—in a
null propagation state quantified, with respect to Z, by w('Zc) = w('Zc) = 0. Relative to X then, "X has a

rectilinear velocity B<= u, and (as explained in I1.D.8) a spin-rate ®('Z.) = s('Zc) = V(Vxu(x')).

Via these two applications, "X = ‘2(‘xi) will be seen to provide an invaluable tool for the derivation
and understanding of w-gauge theory.

a. Useful formulas consistent with the Galilean transformation linking ¥ and "X.

Given:
dr=(dr+d'r)=(Bdx’+d'r), and dx’=d'x", (2.4a)

B=B +B, (2.4b)

it follows that:

and

d d
=5 = = — gy (2.4¢)

p B
This shows that the form of the equation defining a &, particle’s GRV is invariant under a Gali-
lean transformation of the (1 + 3) coordinates linking ¥ and "X, which naturally conserves the respective,
GRS-defined, transport-time intervals. These Galilean coordinate relations, as they will be hereafter
referred to, will be liberally employed throughout Section III to transform the intuitively derived "X-%
expressions of the wd' formulas into their experimentally verifiable 3—X expressions, thereby establish-

ing 'X’s utility as a very practical analytic perspective of 8 £y,—€p, coupling.



6. Four principal analysis points and parameters.
For the derivations which follow, x', X', and X will generally parameterize the same arbitrary point-
property of a 8 &, field-particle field-point, p(x'), p(x'), and "p('x"), from the complementary perspectives

of X, X, and "X. Whereas (;i ) will point exclusively to the origin O of X and thus to the origin 'O of "X .
As detailed below, a defined function of a given variable will then be similarly underscored to denote
which of these reference systems its variable belongs to.

a. The form invariance of operator, vector, scalar, and tensor functions.
Let R, w, f, and Ty, denote a given operator, vector, scalar, and tensor, associated with p(xi) of 2.
Then, R, w, f, and T will denote the same mathematical quantities associated with p(&i) of X.
And, 'R, *w, 'f, and "Tj will denote the same mathematical quantities associated with ‘p_(‘gi) of ‘2.

And, R, w, f, and Tj denote the same mathematical quantities associated with O of £ and 'O of 'X.

Thus if the propagation velocity of a given p™ particle is w, w, and "w referenced to X, X, and 'Z,
and the particle’s coupling strength referenced to T is defined by ¢ = £(w) = 1/[1 — w*]”, we can subse-
quently introduce ¢ and "/ with the understanding that / and "/ are the same functions of w and ‘w that ¢
is of w, and that they describe the p” particle’s propagational coupling strength referenced, respectively,
to X and "X.

7. A D(P/R) notation for clarifying generalized (p,—field + 3 {y-field-particle) equations.

The GRV equation, 3 = (u + w), is a primary example of what is referred to herein as a general-
ized(p,—field + 8¢, field-particle) equation, more concisely referred to as a generalize field-particle
(GFP) equation, since it is an equation that combines one type of p,—field and one type of & ,—particle
property—in this example the normalized pn—field; pn/€m = u, and the 8¢, propagation velocity w.

Two other GFP’s; the generalized angular velocity (GAV) equation, ® =s + ®©, and the generalized
rectilinear acceleration (GRA) equation, Bo =y + Wy, are derived in I1.D.8,10.

The physics and the symmetries involved in each GFP can be conceptually and mathematically
clarified by employing a D(P/R) qualification for each 3-vector, D, in a GFP equation, with the under-
standing that D(P/R) means the dynamic state D (of a specified &¢;, particle P/relative to the frame of
reference R that has been uniquely associated with D).

Having already described each of the parameters in the GRV, we may then strive to clarify its
meaning by expressing the GRV in its D(P/R) form

Bp()/Z) = u(en(x)/Z’) + W(p(x)/ Ze). (2.3b)

However, since all terms in a GFP must pertain to the same x', we can always use the neater D(P/R)
form

B/ = u(ew/=%) + w(p/ Zo). (2.3¢)

This betrays, most clearly, what might at first glance seem to be a troublesome fact: Namely, that
different terms in a GFP equation pertain to different reference systems. However, (2.3¢) is a logical and
practical equation of continuum mechanics which has naturally surfaced here as the founding equation
of hyper-energy theory, and which (as mentioned in I1.C.2) is employed in the self consistent form



W(p/'Z<) = B(p/ZY) — u(en/Z, (2.3d)

to formally source the tensor form and substance of Einstein-Maxwell gravity (as mentioned in I1.C.2.a).
Hence, with the exception of D = w (which is always referenced to "X.), the reference frame that
D(P) is both referred to and defined in is uniquely betrayed by the specific labeling assigned to D. And
with the exception of w, it is understood that 3-vectors which are respectively labeled as (D or D), "D,

and D, are always respectively referenced to (£%), ", and . This offers some justification for working
with the original GRV form

B(p) = u(em) + w(p). (2.3a)
Furthermore, simply acknowledging that all terms—other than the field term—are particle parame-
ters, offers some justification for working with the simplest form of all,
B=u+w. (2.3d)
8. A first order Angular Complement to the GRV equation.
a. The generalized angular velocity(GAV).

Just as B = (u + w) is the generalized rectilinear velocity, referenced to 34 of a 8¢, particle (p)

which has a rectilinear propagation velocity, w, at x' of ¢ where the ejrcontinuum is flowing recti-
linearly with velocity u,

0(c™) = s(em) + w(ch), (2.5a)
is the generalized angular Velomty (GAV), referenced to XY, of a ¢” particle which has an angular
propagation velocity, @, at x' of =¢ where the e,-continuum is czrculatmg with a vorticity C(x) = Vxu
= 2s which is presumed to be constant over the 3-volume of the ¢” particle. The parameter, s, is the

c"—spin equivalence of e —vorticity, {, since it accounts fully for m(c") when w(c™) = 0.
In D(P/R) form

O(c"/ZY) = s(en/ZY) + (¢ Zo). (2.5b)
b. Derivation of the GAV equation for X.

We now employ X, the abstraction "X, and the crucial fact that D(Z/Zd) = D@/Zd), to derive (2.5)—
in a way that neatly circumvents the issues associated with; 1) the un-observability in Z of "u (derived in
Section III), and 2) the complications of both w-deformations and w—deformations in X.

Relative to %; r = r(0) + 'r(2), the dynamic coordinate state of X is parameterized by B(O) and
®(2), and the dynamic propagational state of X is parameterized by w and @. Referenced to "X then,
en('r) is flowing with velocity “u relative to 'r. And because of "T’s B and @ relative to 34, €n('r) =
ex(r) must then be flowing relative to r of ¢ with velocity

u(r)="u('n) +B(L) + O(L)x'r. (2.6)

And since 3 and ® are coordinate point-functions (unaffected by the 'V operator), taking the curl of
(2.6) generates the following fundamental relationship between ", {, and ®:

{(x)=Vxu="{+0(Ver) - (@V)'r, (2.7a)
—(+207 (2.7b)
10



In D(P/R) form

{(en/Z') = "L(e T) + 20( 2/, (2.7¢)
We then recall the independent fluid-dynamic formula
2L (e E) = - B('Z/ Xo), (2.8)

which explains, in this case, that one half of the e,-vorticity relative to "X (at the point "O) is, necessar-

ily, always opposite and equal to the angular propagation rate of "X relative to "Z.. This is derived here
for the special case that @ = @" e,. This allows us to employ cylindrical coordinates ('r,'0,'z) to state

that, since @“('Y/'Z.) is relative to "X, then, regardless of how €, may or may not be circulating
relative to Zd, we are assured that, relative to '2

‘w=—(@)r. (2.9)

By employing Stokes’ theorem and d'r = "r d"6, we then obtain

$ued'r=-2n'r'g’ =-2'Aa’, (2.10)
= $dA=+ A (2.11)

Thus proving that
L =-a, (2.8)

is a direct consequence of the 100% coupling of ¥ and the e,-continuum. Finally, recalling that D('Z/2%)
= D(Z/2Y, we let s = ¢ define the c™spin equivalence of {, and insert (2.8) into (2.7b) to obtain the
GAYV of Z in the two equivalent forms:

OE/2!) = s(en/Z%) + B/ 20), (2.12)
and

O(c™/2Y) = s(en/= + (¢ T o), (2.5b)
where s is now presumed to be constant over the 3-volumes of X and the ¢” particle.

The GRV formula introduced a previously unknown dual physical basis for the observable rectilin-
ear velocity of a p particle in a general (non inertial) region of the 3-space-energy continuum character-
ized by u(x’) # 0, and e, < "e,. Namely: Frictionless rectilinear propagation of a p particle relative to
its underlying e,-continuum, and, the local rectilinear convection of €, relative to the superficially
undisturbed °e,-continuum.

Now, the complementary GAV has introduced a previously unknown dual physical basis for the
observable angular velocity of a ¢ particle in a general (non inertial) region of the 3-space-energy
continuum characterized by s(x') # 0, and ey, < ’e,, Namely: The frictionless angular propagation of a
¢ particle relative to its underlying e,-continuum, and, the local vorticity of ey relative to the superfi-
cially undisturbed Oem—continuum.

9. On the intrinsic unification of polar and axial pn(x')-field and particle properties in
the (1 + 3) sector of hyper-energy theory.

The GRV equation puts two distinct field-theoretic concepts on the same mathematical footing: The
distinct rectilinear field-particle-property, W(p), and the distinct polar field-property, u = pm(x')/ €m
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Whereas the GAV equation puts two other distinct theoretical concepts on the same mathematical

footing: The distinct angular field-particle-property, ®(c"), and the distinct axial field-property, {(€m),
together with its % spin equivalency for ¢" particles and, possibly, certain ‘point-like” particles as well.

10. A second order Rectilinear-Acceleration complement to the GRV equation.
a. The generalized rectilinear acceleration (GRA).

Applying the (6/6x") operator to the GRV equation, and defining:

Bo = aP/ox’ = Bo(p/zY), (2.13a)
1o = ow/ox’ = up(en/2Y), (2.13b)
wo = ow/ox" = wo(p/'Zo), (2.13¢)
yields the generalized rectilinear acceleration (GRA) equation,
Bo=up+wp (2.14a)

of an arbitrary p particle at x' of £¢, stating that
Bo(®/Z") = wo(en/=%) + Wo(p/ Ze). (2.14b)

11.Can the relative manifestation "F of the absolute e,-field F in a GFP equation be
entirely independent of F, and due entirely to the particular propagational state of
2 defined by the GFP equation?

The answer, yes, which is gainfully employed in Section III, is explained for the "u, 's, and "ug
fields of the GRV, GAV, and GRA equations by creating relative forms of the GFP’s as follows:
a. The 'u field of the relative GRV equation.

Recalling that D('Z/2Y) = D(('r) /2% = D@/Zd), and rearranging the founding GRV equation to
define its relative form

u(en(' 0/ Z) = [u(en( 1)/Z") - BE/E)] = - w(E/ L), (2.15)
reveals the following four things about the relative €, velocity field ("u) that can exist in "X:

= Via the equality of "u and the bracketed middle term of (2.15), ‘u is mathematically explained,
from the perspective of 29, as the flow velocity of ey, relative to =—which is naturally biased by
2’s GRYV relative to ¥4,

= Via the equality of "u and third term of (2.15), "u is mathematically explained as the negative of
2’s propagation velocity relative to "X..

= The "u field of the relative GRV equation is, therefore, fotally independent of the flow velocity
of the e,rcontinuum, being entirely dependent, instead, on the velocity of X’s rectilinear propa-
gation relative to "X..

= If @(;/Zd) =0, then "u(ex('r)/ ') is identical with u( e 'r)/z%, as one would expect.
b. The s field of the relative GAV equation.
Rewriting the GAV equation to define

's(end0)/'2) = [s(en(Q)/Z) - A(E/E)] = - B(E/ Zo), (2.16)
12



reveals the following three similar things about the Y2-vorticity field ('s) that can exist in "X:

* Via the equality of 's and the second term (middle) of (2.16), 's is mathematically explained,
from the perspective of 3¢, as the 4—vorticity of e, relative to T—which is naturally biased by
»’s GAV relative to 3.

» Via the equality of s and third term of (2.16), ‘s is mathematically explained as the negative of
2’s angular propagation velocity relative to "Z..

= The s field of the relative GAV equation is, therefore, fotally independent of the vorticity of the
enp-continuum, being entirely dependent, instead, on the velocity of X’s angular propagation rela-
tive to "2c.

= If @Z/2% =0, then s(e(0)/ ') is identical with s(e(0)/Z?), as one would expect.

c. The 'uy field of the relative GRA equation.
Likewise, rearranging the GRA equation to define the relative GRA equation

wo(€al 1)/ Z) = [o(Enl 1)/EY) ~ Bo(Z/2Y] =~ wo(Z/" o), (2.17)
reveals the following three things about the €, acceleration field ("uy) that can exist in "Z:

* Via the equality of "ug and the second (middle) term of (2.17), "uy is mathematically explained,
from the perspective of 2¢, as the explicit acceleration of ey, relative to S—which is naturally bi-
ased by 2’s GRA relative to 3.

= Via the equality of "ug and third term of (2.17), "uo is mathematically explained as the negative
of ¥’s propagational acceleration relative to "X..

= The "uy field of the relative GAV equation is, therefore, fotally independent of the explicit accel-
eration of the €,rcontinuum, being entirely dependent, instead, on the explicit acceleration of £’s
rectilinear propagation relative to "Z..

= If QO(E/Zd) =0, then “ug(ex('r)/ ') is identical with ug(en( r)/Z?), as one would expect.

d. On the intrinsic un-observability of a constant 'u field, and the intrinsic observability of
the s and “wy fields, and thus, the field ‘g = V(% u’) covering Newtonian gravity.

In Section III.B, we be begin the derivation of w-gauge theory by deducing that a "pm('x’) field
must be un-observable, and by raising this conclusion to the level of an axiom, called the Null-p Axiom,
which states that the non-zero physical state described by "pm('x’) # 0 in "Z must be consistent with the
null physical state described by pm(g) =0 in X. The Null-p,, Axiom and GRV formula are then consis-
tently employed to derive the full wd' structure of w-gauge theory, which is shown to cover special
relativity theory in the special (u = 0) limit of the y—coupling domain.

Then in Section III.N, as useful practical prelude to EM gravity, we delineate a 3-vector theory of
Maxwellian gravity which allows us to derive experimentally confirmed scale factors for the proper (in
situ) measurements of the €,,—fields s and "uo, which (measurements) are routinely made today with the
so-called inertial sensors of the many and various inertial navigation systems that are in use today. This
conveniently provides the opportunity to deduce two things via w-gauge theory that are readily
confirmed by EM gravity. Namely: Maxwellian matter-gravity—covering Newtonian matter-gravity—
is the “pn field, ‘g = 'V(%4'u’). And the singularity in general relativity theory corresponding to a
gravitational black hole is the thermodynamic Mach-one condition in hyper-energy theory wherein the
flow velocity of €, equals the local velocity of light.
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II. GFT1: A w-Gauge Theory of en-Field-Particle Coupling.

A. Three distinct environments of e,-field-particle coupling which remove
an intrinsic three-fold degeneracy of propagation velocity.

Given that w is a natural parameter for quantifying propagational deformations of 3¢, particles and
structures, and that the founding GRV formula give w = ( — u) with a three fold degeneracys; it is useful
to precede the derivation of the (¢ = 1/[1 — w*]”* proportional) wd' of w—gauge theory with brief descrip-

tions of three distinct e,—particle coupling environments which remove the triple degeneracy of /(w?)
and which warrant unique notations for the propagational coupling strengths in each of those specific
environments. The specific e ,—particle coupling environments which remove the triple degen-eracy of

w = (3 —u) are

Respectively With degenerate

characterized by: With: Defining a domain of: coupling strength:
u =0. Whence w = 3. em="em. O y-coupling Iw=PB)1 =vP)
B=0.Whencew =—u. ep<’cp. €m I'-coupling ([(w=—-u)’]=T(u?)
B =u. Whence w = 0. em<’en €m null-coupling ¢ (0) =1 = Free Fall

These special environments of €,—particle coupling are conveniently referred to hereafter as the

degenerate (y, I', and null)-coupling environments of w—gauge theory, with /—coupling representing the
most general expression of the coupling. Some specific attributes and notations unique to each of these
em—particle coupling environments are describe as follows.

1. Analytic attributes and notations unique to the y—coupling environment of w-gauge theory.

With the additional qualification that s’ = 0, the y-coupling environment of w-gauge theory covers
what 20™ century science referred to as inertial space, and it provides the most convenient coupling
environment for deriving the wd' of w-gauge theory because it allows the *e—particle coupling to be
described and thus viewed from the two complementary perspectives of

¥: Where w(p) = 3 (p), and w(Z) = [3, parameterize, respectively, the coupling strengths ¢ =
y and ¢ =y of an arbitrary p" particle and of X (or any 8¢, structure that is either sta-
tionary in or co-propagating with X).

'2: Where the same p” particle is propagating in a constant "p,, field, ‘u = — w, with rectilin-
ear velocity, ‘B = "w + "u, and a coupling strength "/ that has only two degenerate val-
ues. Namely, '/ — T for '3 — 0, and '/ — 1 for "w — 0.

a. The special Galilean invariance of w(p) and {(p).

In the y-coupling environment we have B=w = [ + "B]=[w+ (w + ‘u)] ="w, and "/ = /. Hence,
in a (u = 0)-environment both the propagation velocity and the coupling strength of a particle are
invariant under a Galilean transformation of un-deformed (1 + 3) coordinates linking "X to X. Also, since
‘u=- B =-w, it follows that "I(’ u’) = ((w)) = 1(@2) are three equivalent expressions of the propaga-
tion coupling strength of £ and any co-moving &, particles or structures. These special (u = 0) invari-
ants and equalities constitute useful supplements the Galilean coordinate relations of (2.4).
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2. Attributes and notations unique to the I'-coupling environment of w-gauge theory.

Let a p" particle be at rest at x* of ¢ and embedded in a pn(x’) field which is broken out of " e, (x')
by the mass of a distant &/, particle-structure, with w(x') = — u(x)) accounting for the rest status of the
p" particle in X. From the perspective of X then, the p” particle couples to the potential of Maxwellian
gravity with a strength /(w?) = ['(u?), where u(x') = pm(x')/€m(x’).

3. Attributes and notations unique to the null-coupling environment of w-gauge theory.

A p" particle which is embedded in the velocity field u(x') of en < “ep at x* of ¢ can be moving
entirely with the flow of €. A state which is characterized by 3 = u and thus by w = 0. From the
perspective of X then, the propagational coupling strength of a p™ particle moving with the flow is unity

because it is not propagating. It is simply being carried along with the flow of €,—in a state of propa-
gational free fall.

B. On the un-observability of a constant "p,, field via ¢, particle interac-
tions in X, and its gauge-field and symmetry implications.

From the perspective of £ and Newtonian mechanics, X’s total energy, 'E, is just the sum of its
internal energy 'E;, and its kinetic energy "KE. The propagational state of Z is then further quantified by
the statement that 'E = 'E;, + 'KE. = constant. In addition, the measurement of a physical quantity (Q)
requires that a certain amount of Q-proportional measurement energy be transferred to the Q-meter.
Consequently, if a physical operation or process in X could produce a measure of 'p,, the "py—pro-
portional increase of "Ei, would have to be at the expense of a corresponding decrease of £’s 'KE, in
accordance with the formula:

d(Ein) =—d(KE)=-d(P*/2’'M =~ "V+d'P. 3.1)

1. The Null-p,,, Axiom.

From the preceding considerations of first principles, it follows that the possibility of employing
dém particle interactions in X to measure a constant 'py, field must be excluded on the grounds that such
a measurement would violate the well established conservation laws of 8¢5, energy and momentum. But
Maxwell’s gravity theorem guarantees that virtually every inertial system of reference is embedded in a
constant "py, field. Thus, in order for Maxwell’s gravity theorem to be preserved along with the conser-
vation laws of &£, energy and momentum, we are led to conclude that:

The physical state described by a constant "pp, ('x') # 0 in "X must be fully
consistent with the null physical state in £ described by pm(x') = 0.

I raise this conclusion to the level of an axiom, called the Null-p., Axiom (NPA), and note that the NPA
has the following two corollaries:

NPA-Corollary One (NPA—-C1)
A “pn field is a fundamental gauge field whose various influences on the properties and physics

of &/, particle in X constitute new laws of 8¢y, particle physics which are valid in every inertial

reference frame.
NPA—Corollary Two (NPA-C2)
Insofar as the laws 8¢, particles and fields are concerned, the physical space of every X is

indistinguishable from the 0Em-con‘tinuum of 2.
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2. The inherent equivalence of the Null-p,, Axiom and the two postulates of SRT.
The first postulate of SRTFican be interpreted as stating that:

The physical laws describing the interactions of (particles and fields) with (par-
ticles and fields) are the same in all inertial systems of reference.

And the second postulate of SRTLican be interpreted as stating that:

With respect to any inertial reference system, electromagnetic radiation propa-
gates with the same speed c irrespective of both the relative direction of the
propagation and the relative velocity of the source of the radiation.

Since NPA—C2 holds that the laws of &£, particle physics can not distinguish the physical space of
>’ from the O¢ -continuum of >', and X' is an arbitrary inertial system of reference, it follows that the
Null-p, Axiom covers the two postulates of SRT.

3. A useful consequence of NPA-C2.

NPA-C2 gives rise to the following working prediction of hyper-energy theory:

Starting with the wd' of w-gauge theory, the dynamical content of every classical and
quantum law of 6, particle physics can be looked upon anew; as being referenced to

the e —continuum, in order to ascertain the new and collectively unifying physical sig-
nificances that the laws of 8, particle physics have for the formal structure of hyper-
energy theory.

4. GFT1 as a pragmatic prerequisite to, but innate complement of, GFT2.

The derivation of GFT1 is driven by the explicit gauge-field character of the Null-p,, Axiom stated
by NPA—-Corollary One. In Section IV, however, Einstein-Maxwell gravity is derived independently of
w-gauge theory per se by employing

a) Egs. (2.1-3),

b) The lightspeed 3-scalar, s3, and,

c) The invariance of Maxwell’s equations implied by NPA-C2,
to give the (1 + 3)—dimensional tensor calculus¥a far greater reach and descriptive power—fully com-

mensurate with Maxwell’s gravity theorem. EM gravity will thus be seen to have an extraordinary
efficacy due to the synergism of two factors:

= The revolutionary physical content of Egs. (2.1-3).

* The much wider range of dynamics and symmetries which the expanded (1 + 3)—dimensional
scalar source of EM gravity, ds = dx"/¢, makes available—covering 8¢, particles and fields,
and, the flow dynamics of the €,-continuum, and defining a fundamental tensor, gy(u®),

which represents a (1 + 3)-dimensional gauge-field prototype of Kaluza’s (1 + 4)—dimen-
sional gravitational-electromagnetic tensor.

It will thus become clear that EM gravity contains GFT1—but only implicitly. Hence the problem
with by-passing GFT1 and proceeding directly to Section IV is that one would then be immediately

? That was precipitated from the static (0 + p)-dimensional tensor calculus by special relativity theory.
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faced with no less than ten different physical ways that the coupling strength ¢ = 1/[1 — w*]”* is readily

precipitated by the tensor mathematics (five for w — 3 and five for w — -u)—with no a priori under-

standing of the physical reasons for these different manifestations of ¢ or their relative ascendancy. The
effort which would then have to be expended to unravel all of this, by effectively extracting w-gauge
theory from EM gravity, would severely impede the mathematical exploitation and appreciation of EM
gravity.

For these reasons w-gauge theory can be regarded as a very pragmatic prerequisite to, but inate
complement of, EM gravity—that reveals that the actions of the "p,, field which insure that p,,(x') = 0,
locally, are the actions of a vector potential of gravity that represents a broken symmetry of time—
having scalar and vector components that are mathematically similar to the scalar and vector potentials
of Maxwell’s electrodynamics.

a. The general Lorentz transformation that will be precipitated by
both w-gauge theory and EM gravity.

It will be shown in Sections III.(E~I) that the first three w—deformations of GFT1 provide a full and
complete "p,, gauge-field rationale for a general Lorentz transformation linking dx' and dx'. And in full
support of the comments in Section II1.B.2, the general Lorentz transformation will also be precipitated
by EM gravity.

Consequently, it is important to know in advance that the general Lorentz transformation derived
herein—initially from wd'~—is the general Lorentz transformation that is both indigenous to hyper-
energy theory and in full accord with the purpose for which it was originally derived and applied via
Poincaré and Lorentz.& A purpose which we now know was undermined simply and solely by the failure
on the part of all 19th century theorists to perceive that the temporal component of the Lorentz trans-
formations could be explained in the same causal (y-proportional) way as the spatial component.£iThe
fact that this failure is fully rectified by the w—gauge theory component of hyper-energy theory is,
therefore, a large part of the reason why GFT1 is such a pragmatic prerequisite to, but inate complement
of EM gravity.

b. Historical note.

The above noted failure on the part of all 19™ theorists; to even venture the suspicion that propagat-
ing clocks might run slow by the y factor, accounts for the fact that no successful Lorentz invariant
theory of the 3-space medium had been proposed prior to 1905. But some early relativity texts got this
wrong; stating that such a theory had been proposed prior to 1905—implying, unsatisfactorily so. As
Rindler apologetically noted: “I must hasten to include myself among the contributors to this myth, /"L
and regret to have to include in the same category my revered friend Professor Peter Bergmann whose
1942 book!Zhas educated many relativists.”

Historical accidents of this kind have helped to establish a false belief that all possible alternatives
to special relativity theory have been exhausted, and that special relativity theory is therefore wholly
unique and unassailable.

C. The four generators of w-gauge theory.

The Null-p,, Axiom and the GRV equation must be preserved by the laws of 8¢, particle physics.
In this sense the Null-p,, Axiom and the GRV equation constitute two generators; (G1) and (G2), of a
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gauge-field structure of 8 &y, particle physics that will be consistent with Maxwell’s gravity theorem. The
need to also preserve Maxwell’s electrodynamic field laws (G3) and Newton’s momentum conservation
laws (G4) defines two additional generators of the gauge-field structure of 8¢y, particle physics which
are to be delineated by w-gauge theory.

Hence, G1-4 will now be employed—in the y-coupling environment—to derive a set of five
‘pu—particle coupling deformations (wd') which are slaved to a single coupling strength (¢) and which
therefore act conjointly to preserve G1-4 and to define w-gauge theory.

D. Outline of wd' derivations.
1. wd": The fundamental w-compression of ‘rigid’ &£, 3-volumes.

The inhomogeneous wave equation of G3 is solved to obtain the soliton-like electromagnetic
potentials (¢, A* = cA) which physically envelop and co-propagate with a given electric charge situated
at the origin of X and "X. Such fields are shown to contain an asymmetry in the direction of "u which
would violate the Null-p,, Axiom if it could be observed in X. It is then shown that the "u—asymmetry
will be rendered un-measurable in X if the otherwise ‘rigid’ 3—volume (V) of any 3¢, structure is
propagationally compressed along the direction of ‘u, by the factor 'I'"". This wd' component of w-
gauge theory is subsequently identified as the spatial component of a general Lorentz transformation—
but it is pictorially defined for this outline by wd' = V*/V | = ¢, where V is rest 3-volume of a give 8,
structure, and V| denotes that only the dimensions parallel to w suffer this compressional deformation &

a. On the independent status of wd'.

By virtue of the way that it is derived, wd' must be regarded as being both a fundamental and a
totally independent component of the €,-field-particle coupling physics that is covered by w-gauge
theory. This fundamental nature of wd' is qualitatively explained in Section IX where wd' is shown to
be mathematically analogous to the ‘solid-mass-energy’—‘fluid-mass-energy’ coupling physics which
initially prohibited faster than sound air travel in the mid 20" century—until it was theoretically under-
stood that the linear physics of soundspeed and the nonlinear physics of shockwaves are inextricably tied
to a fundamental intensive property of the medium, called compressibility.

2. gdzz The dependent w-reduction of 84, oscillation frequencies.

It is first shown that the GRV of electromagnetic radiation in ‘X causes the frequency ('f) of an
optical-oscillator (S) to be reduced by an orientation dependent factor ranging from £°/¢ to £°/¢* as the
orientation of S (relative to the "u field in "X) changes from perpendicular to parallel. And it then shown
that the application of wd' removes this orientation sensitivity, completely—causing S to have a fre-

quency, ‘= £°/¢, which is independent of its orientation relative to "u.

It is then asserted that the frequency of every 8¢, oscillator must be reduced by the same 1/¢ factor
in order to preserve the Null-p,, Axiom. The wd® component of w-gauge theory is then defined by the
requirement that wd® = f%/f = ¢ = ¢ applies to any &£, oscillator. This w—deformation is also defined by

the equivalent requirement that wd® = T/T® = ¢ where T is time period defined by any &£, process.

* Note that the wd"s are generally derived within 'Z and then transformed into ¥ parameters via the Galilean relations of
(2.4).
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a. On the dependent nature of wd” .

From the way in which it is derived, it will be clear that wd® must be regarded as being a totally
dependent component of the ep-field-particle coupling physics covered by w-gauge theory. Hence,
different components of the wd' sub-group; wd'> >, can then be invoked, as logic dictates, to explain the
wd® deformations associated with different 8¢, processes involving different 8¢, particle interaction

laws. Two other examples of the dependent nature of wd” are given via two independent ways that the
mass deformation, gd“, is derived in Sections III1.J,K.

3. wd’: The asimultaneity indigenous to a 'py, field.

By examining the influence in X of 'u on the measurement of a &, particle’s GRV via the time of
flight (TOF) method, we deduce that such measurements would allow the Null-p,, Axiom to be violated
unless the TOF includes, from the perspective of "X; not just the usual GRS-defined transport time, d'x°
= d'r/'B, but also an asimultaneity time, 8'x" = 'T*(usd'r) = wd’, which is indigenous to the ‘py, field
and which gets physically transferred to, or mapped to, a pair of TOF clocks by means of, what appears
in X to be, a geodynamically symmetric synchronization (GSS) of the clocks.

We then show that the measure of {(d'x” + §'x”) = D('x")} via the slow running TOF clocks in Z—
as {dx" = D(‘XO)/‘E}—representS a generalization of wd? (from two events at the same point, to two
events at different points) which both constitutes and explains the temporal component of a general
Lorentz transformation. We thus show that taken together, wd' ™ can be truthfully said to cause the dx'
of 2 to be related to the dx' of ¥ by a general Lorentz transformation. And we then use this result to
develop transformations for the y’s and [3’s between X, ¥, and "X, which are then gainfully employed to
derive wd*™.

4. wd*: The propagational increase of p” mass.

Given wd'~ and the Null-p,, Axiom we derive the need for a propagational increase in the mass of
a p" particle in two ways: A rather trivial idealistic way—employing a freely spinning disc. And a more
sophisticated practical way—employing a hypothetical experiment designed to generate zero-

momentum pairs of p" particles. Both ways yield wd” in the form wd* = m/m” = ¢. And in support of
II1.D.2.a, it is noted that wd* and the conservation law of angular momentum are entirely sufficient to
explain the wd? deformation of the time period defined by one rotation of a freely spinning disc.

5. wd’: The w-variation of p" energy.

Given wd*, we then derive wd® = E/E® = mc*/m’c® = wd* = ¢ = /—and thus E = mcz—directly from
the Newtonian law, dE = Fedr, for the change in p" energy (E), where F = dp/dt and p = mcf3 = mocyB.
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6. Summary of wd's
In the ways just outlined we will then obtain four w—deformations of w—gauge theory:
wd' = wd’= wd* =wd
VOV = % = me/m’* =E/E"=/=1/[1 -w*]", (3.54)
arbitrarily referenced to Z, plus the fundamental asimultaneity component
wd® = 8'x” = "T*(u+d'r) light-seconds, (3.32d)

with wd'™ causing the dx' of £ to be related to the dx' of £ by a general Lorentz transformation.

From Egs. (3.54) it follows that E = mc” is a fundamental characteristic of the 8¢, particle coupling

to the *e,-continuum which leaves the P’ gi) gauge-field in "Z locally unobservable in Z, and thus, the
€ environment in X empirically isotropic. Hence, by expanding the laws governing 8¢, interactions to

include the GRV formula and wd'™, it is easy to understand how they are consistent with Maxwell’s
gravity theorem, and thus, how every X can be empirically equivalent to X.

It will thus become clear that w-gauge theory covers the relativity theory that Einstein derived—
nearly 100 years earlier—from his exceedingly advanced symmetry and simultaneity rooted arguments.
The correctness of which promoted revolutionary advances in theoretical physics—Ileading, eventually,
to the conceptually sophisticated gauge theory which allowed the fundamental symmetry and simultane-
ity issues addressed by Einstein (and held to be consistent with *e,,, = 0) to be covered by a fundamental
gauge-field theory consistent with Maxwell’s gravity theorem (and hence with “e,,, >> 0) and thus the
very kind of classical field theory and cosmology that Einstein had hoped to uncover with his personal
Maxwellian Program (see Section 1V).

E. The w—deformation of 8¢, 3-volume = wd'.

1. The solitonal electromagnetic fields in X and "X sourced by a charge Q at O of X.

a. On the newly recognized fundamentality of ¢. and A*, and completeness of G3.

By the middle of the 20" century, it had become apparent that Maxwell’s theory of electrodynamics
was not altered in any fundamental way by relativity theory. Consequently it became clear that the
descriptions of classical radiation theory—most of which were derived before 1905—possessed a much
more general validity than could have been originally supposed. Revealing that:

“All the detailed calculations of fields from moving charges made on the assumption that there is

one frame in which the wave equation is correct are equivalent to those resulting from a covari-
. . . . . 2 1

ant formulation of electrodynamics if we thus re-interpret the velocity.” 1%

And by 1964 it had also become apparent that the pair of intrinsically unobservable electromagnetic

fields, @. and A* = cA = Bo., associated with the existence and the propagation velocity of electric
charge, are more fundamental than the measurable E and B fields representing various time and 3-space

* Via w-gauge theory it will be seen that the same thing is true of all the (1 + 3) laws of fields and particles: They are all valid
with respect to %, if we simply reinterpret a particle’s velocity as its generalized rectilinear velocity B = (u + w), and include
in the those laws the empirically confirmable gauge-deformations of w being here derived.
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derivatives of ¢ and A*.i‘l_: The fields @. and A* are conveniently packaged here in (1 + 3) notation as
0:(x) = (P, A%) = pe(x)(1, B) = 0eB'f:
b. The wave equation governing the 3-dimensional distributions of ¢. and A* in ’6,.
We begin the derivations of the wd' by deriving, from the perspectives of both X and "X, the

3—dimensional distributions of the fundamental soliton-like y' fields that envelop a small volume of
electric charge Q = [pdV at the origin O of X. The ' fields are then sourced by the presence of Q and

by the w = 3 of Q in accordance with the following inhomogeneous wave equation of G3:

Oy’ = [8%/0x> + &*/oy* + 6%167° — &/(x°) v = — pBi(x, v, z)/eq, (3.2)
where Qi = (1, B), and the x* have been expanded into the set of Cartesian coordinates x, y, and z, for
descriptive convenience.

c. Simplified formulas which exploit the constancy of Qi .

In view of the constancy of B, [y’ = O(¢.f") = B' O¢.. Hence Eq. (3.2) is completely equivalent to
the simple scalar wave equation

Oee=—p(X, Y, Z)/€ (3.3)
for @, only. The solution of which, (pe(xi), then yields the solution A*(Xi) = (pe(xi)B(xi) as well.
d. The inherent axial symmetry of ' and "' .
With no loss of generality; B is defined to be along the co-aligned positive z-axes of £, ¥ and "Z.

And since [3 = e, is constant with time, we can predict that ¢., when explicitly referenced to "X, as ",
will be a temporally-constant, axially-symmetric, soliton-like structure that envelops and co—propagates
with Q. It follows that any 6./0x" relative to a fixed point in £ must be due entirely the constant w of Q
and/or of '@.. The formula describing this w—induced time rate of change is derived as follows:

e. The explicit time-rate-of-change of @.(x') due entirely to w(Q).
Equations (3.2) subsume the continuity equation VeA* + d¢p./0x” = 0. And A* = B@e. Therefore, by

inserting the latter equality into the former equality, and using B(V*A*) = (B*V)A*, we obtain
(B+V + 8/6x")p. = 0, (3.4)

as a special form of the continuity equation consistent with a constant 3 and A* = Bo.. The explicit time
rate of change of ¢, referenced to X is then given by

0/0x" = — (BsV)pe(x*) = — Bdge/0z. (3.5)
- The resulting wave equation for @.in .
Using Eq. (3.5) to eliminate d¢./0x”in Eq. (3.3) then yields

[ 6%/0x> + &%y + (1 — B*)8%07° 19. = — p(X, Y, Z)/eo, (3.6)
referenced to 2.

* A (1 + 3) notation is used throughout (instead of the traditional (3 + 1) notation) because it facilitates a smoother transition
to the (1 + p)-dimensional notation appropriate for hyper-energy theory.
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g. The complementary @.(x') and “@.('x') solutions of (3.6a).

The solution of (3.6a) will yield the scalar electromagnetic potential @c(x’, r) that arrives at a given
fixed point (r) in X at the instant (x°) that the charge Q, propagating with velocity B, arrives at the point
r= ﬁ_xo in Z. These two events in X will therefore be simultaneous in £ with a spatial separation, 'r =r —

I, that changes with time in accordance with the formula 'r =r — ﬁxo.

With respect to then the solution of (3.6a) will have a non steady, time-varying, axially symmet-
ric form, @. = ¢(Q, r, 0, x° , B ) that gives rise to a similarly structured and varying vector potential, A*
= cA = Bo., and, their corresponding effects; as observable E(x’) and B(x") fields at r.

But the solution of (3.6a) can also be conveniently expressed with respect to the abstractly
co—moving and co-aligned reference system "X to provide a steady, non time-varying, axially symmetric
description of the potential; as "@. ='@«(Q, 'r ="n'r, '0, “u). Thus, '@, can be regarded as the solution to
the equivalent wave equation

[0%0K* + 810y + (1 -"w)F/0Z Te. = —p(x, 'y, ‘2, (3.7)
referenced to "X. Thereby providing an intuitive in situ view of how a local "py—field couples to and
alters the 8¢, field of electric charge. A view which can be easily transformed into @, = ¢.(Q, , 6, x°, B)
by simply setting 'r=| r — Bx’| and sin'0 = (r sinB)/'r.

Because the 'Y view of Q-"e,, coupling happens to be entirely consistent with the restricted
(constant B) form of the well known Liénard-Wiechert potentials, we will describe the solution of (3.7)
first. With due allowance for obvious differences in notation, it has been arguediZithat the solution of
(3.7) is the restricted (constant “u) Liénard-Wiechert potential

‘ p(X )d v Q|
Qe 4neo f ~ 4nep's (3.8)
where
={[(x 8"+ Cy -9’1 1-"w’) +(z—2)}", (3.92)
and
S={[x*+'y ](1-"u’)+ " 2z*}" fora point charge approximation, (3.9b)
='r[1-Cnxw?" (3.9¢)
="r[l - u’sin>0]" (3.9d)

Equations (3.7) clearly display the axial symmetry and the rectilinear asymmetry of "@. and of "A*
= —"u'@. = A* in relation to the relative p,—field, ‘u. And because of the constancy of 3, this "X percep-

tion of the solitonal structure of '@, is wholly un-encumbered by the relations; which otherwise need to
be taken into account, between the present and retarded position and GRV of Q. And transforming to
the perspective of ¥ in the manner described above gives

Q
Aneo[r(1 — Bsin’0) + (Bx")? — 2reBx"]”

¢(Q,1,0,x", )= (3.10)

The solitonal electric and magnetic fields of ¢. and '@, are described next.
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h. The solitonal electric and magnetic fields of ¢. and "@..

For the point charge approximation, and with due allowance for obvious differences in notation, the
solitonal electric and magnetic fields of @, are given by formulas

EQ,1,0,x", B)=- V() - 0A*/0x" = —(V = B *V]o., (3.11a)
2 0
_Qu-p) (r— Bx) (3.11b)

dney (1 - ﬁzsinze) + (Bx")? — 2reBx"1*”
Bc(Q, 1, 0, x°, B) = VxA* = —Vx(peu) = Q u x V(q.), (3.11c)

QU1-B%) Bxr

4neo  [r(1 - Bsin®0) + (Bx")’

T BxE,  (3.11d)

while the solitonal electric and magnetic fields of ", are given by better known formulas LERELK

'E(Q,'r,'0, ' w)=-"V(@)- A%’ = —(V+ uV]g., (3.12a)

B 4me ' [1 - u’sin® 0] (3.12b)

‘Be(Q, 'r, '8, 'w) = VxX'A*= —Vx(o.u) = Q ux"V(oe.), (3.12¢)
Q(1—"u*) rx'u N

= Ancy T TR sinz‘Q]m E x'u. (3.12d)

Because these effects of Q—"e,, coupling have long been empirically confirmed by the successful
application of the theory of electromagnetic radiation, there can be no question as to the reality of these
solitonal electromagnetic fields, and thus, no question regarding the revelation that the solitonal "E, and

"B fields in "X may be regarded as being induced and sustained by the interaction of the steady “pn,—field
‘u with the steady field of Q.

But these solitonal fields contain first and second order effects of 'u which could, in principle,
allow "u to be measured in X, and thus, the Null-p,, Axiom to be violated via an electro-mechanical "u-
sensor of the Trouton-Noble type. Hence, there is no question about the necessity for a w—deformation
that will cause the true solitonal electromagnetic fields of Q—in both ¥ and "Z—to be consistent with an
empirical Coulomb potential and electric field of Q in X satisfying w' = (¢, 0), where @. = Q/(4ner).

It follows that in order to preserve Maxwell’s gravity theorem and the reality of the solitonal "\,
'E, and 'B fields which envelop Q as co-propagating disturbances in the *,—continuum, we need only
derive a w-gauge deformation that would cause @. = Q/(4meor) to be empirically con-sistent with ‘@, =
Q/(4mey's), so that for this experimental situation, in particular, "u # 0 will be consistent with u = 0. The
needed w—deformation, labeled as gd], is derived as follows.
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2. The structure of wd'.

With due allowances for mere differences in notation, it has been pointed out™”ithat the simple
change of variables:

X="X, (3.13a)
Y=y, (3.13b)
z="L'z="T (z- Bx"), (3.13¢)
serves to transform (3.7) into a simple electrostatic Poison equation,
(0%0x> + Yoy’ + &0z’ ) @ = — 'L p(x, ¥, /' D)/eo, (3.14)
of which the solution is the ordinary Coulomb potential
| [o@'L$HdVEL,52)
0:(1) =1 e, f r— | : (3.15a)
where
-t =[G-0"+ -9+ -1, (3.15b)
which reduces to
Qe(r) = & (3.16)

4dnepr
for a point-charge approximation, where r = [x* + y* + z° ]”.

From this we conclude that, in order for the Null-p,, Axiom to be preserved despite the rectilinear
asymmetry of the solitonal structure of the electromagnetic field that envelops a uniformly propagating
point electric charge, the 3-volume (V) of any 8¢, structure must suffer a compression solely along the
direction of its propagation by the factor ‘XH/VO: 1/'T = 1/wd', thereby causing the 3-dimensional
distance coordinates of £ and "X to be related by Egs. (3.13), and the lengths of the corresponding radius
vectors in ¥ and "X (and their changes) to be related by the formulas

r="I[r - (rxw’]’="T"s (3.17a)

dr=dry+dr,=(CL)dr +d'r.=(CD)dS. (3.17b)

dr="I[1 - (Cnxw"dr ="Id}, (3.17¢)

=[(CLd'r)* +(dr)* 1% (3.17d)

Using the Galilean coordinate relation, d'r = (dr — dr), in (3.17d) gives
dr = {[y(drj - dp)I* + (dr.)* } %, (3.17¢)
and hence,

dr=dr;+dr, =y(drj—dr) +dr,. (3.171)

Thereby showing that wd' can be formally regarded as describing the spatial component of a general
Lorentz transformation.

The wd' deformation of w-gauge theory, arbitrarily referenced to  for an arbitrary &£, structure, is
then conveniently defined as

d'=vov =r=1. (3.18)

=
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a. The implied structure of wd'.

Using (3.17a) to eliminate r in (3.16), and comparing the result to Egs. (3.8) reveals that

©. =T o, (3.19a)

and, equivalently, that
Pe =Y Qe, (3.19b)
=/ @., most generally. (3.19¢)

Since ¢@. moderates the energy of interacting charges, this result suggests that the interaction energy
of charged particles increases nonlinearly with propagation velocity. But this could lead to a violation of
the Null-p,, Axiom if it did not apply to every conceivable type of particle-interaction energy. Hence,
what we have here is a hint of the fifth w—deformation of w-gauge theory to be derived in the more
general form wd’ = E/E" = /.

b. The independent nature of wd' .

The way in which wd' was derived makes it clear that wd' is an isolated effect of the 100% cou-
pling of °e,, and its &£, structures, completely independent of the three other w—deformations.

F. The general asymmetry of particle transport in *2('x').
1. The generalized rectilinear speed (GRS) of an arbitrary 6 £, particle in ‘Z(‘xi).

Squaring 'w = (3 — "u), solving for "3 = 'n*'[3, and using the fact that 'w = w = 3 (derived in
III.A.1.a), yields the following three equivalent expressions;

B=[w -(Coxw’]" + 'ny, (3.20a)
= [ B* - (nxp)’ 1" - 'n-B, (3.20b)
= ‘nf-"nB, (3.20¢)

for the generalized coordinate speed (GRS) of an arbitrary particle (p) with propagation velocity 'w in
'3, as a function of p’s transport direction "n(p) and the “py, field, ‘'u = "pn/ emn=—w= -B.

a. Galilean invariant €,,—particle coupling strengths.

With respect to: z and "X:
The coupling strengths due to w and w are:  £(w?) = y(Bz) = I(Cw), (3.21a)
() =yB) = "L(u). (3.21b)

Hence, from Eq. (3.21a) it is seen that the coupling strength of a p™ particle is invariant under a
Galilean transformation of references systems. The fact that ‘T is conveniently employed for gauge-field
derivations should not detract from the fact that the coupling strength of a p" particle is always ex-

pressed, most meaningfully and most generally, by ¢(w") where w = (B — w) has a triple degeneracy
which, as is elaborated more fully in Section III.A, causes it to reduce to w = [3 in the inertial 3—space-
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energy continuum, to w = — u at a fixed x* of > where matter-gravity is present, and to 0 in absolute (3
= u) gravitational free fall.

2. The GRS of electromagnetic radiation in ‘Z(‘Li).

The special case in which "w(p) refers to the propagation of electromagnetic radiation or p° particles
in "2('x’) is then described by putting ‘w” = (w”)* = 1 in Eq. (3.20a), and by adding a zero superscript to
the B and "n parameters, to give ‘B’ ="u + 'w’, and thus,

B="BCn’, w="n’w (1= (0w’ T (3.22)

Solving for the particular values of ‘ﬁo when ‘ﬁo is parallel and perpendicular to "u gives:
(8% =1+ "n"u, (3.22b)
(.= (1-"w)* =1/T, (3.22¢)

G. Derivation of wd” from the w-sensitivity of an optical oscillator’s frequency.

Consider an optical oscillator, S, in £ whose optical length, frequency, and period referenced to "X
is 'L="n*L, 'f,and 'T = 1/'f. The 'T of S is fixed by the sum of the to—and—fro (n” and —'n°) transport
times of electromagnetic radiation over "L. Employing (3.22a), with 'n’(p”) restricted to + 'n, yields

T=[TCn, w+ T(-"n, w]= 2L/ec) T’[ 1 - (nx"w’ ], (3.23)
where 'T('n, ‘u) = "L/[c'B°Cn, “u)], and ‘B°('n, “u) is given by Eq. (3.22a).

This shows that, if 'L was a constant unaffected by ‘u, the *e,-p° coupling would cause the fre-
quency of S to be reduced in an orientation ("n) sensitive manner—by a factor ranging from 1/°'L for 'L
perpendicular to "u (defining L)), to 1/'T? for 'L parallel to "u (defining "Lj)—which could, in princi-
ple, allow "u to be measured and the Null-p,,, Axiom to be violated.

If one didn’t know about wd', this would lead one to conclude that the € -S coupling must gauge
deform the physical geometry of S and X in a way that eliminates the orientation sensitivity of "T
described by (3.23). Hence, we now prove that wd' fulfills this requirement of w-gauge theory.

From the scalar representation of wd':
r="T[F - (rxu?l="T%, (3.17)

='Cr[l -Cnxw’”,
it follows that

'L=L/{'C[1-(Cnx'w’]"}, (3.242)
=LY{C[1-(nx'w’]". 3.24b)
And substitution of (3.24b) in (3.23) then yields
‘T="CQL%)="LTT="TT, (3.25)
or
f=1/T=1fC=f/T. (3.26)
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This shows that e,-S coupling, embracing the wd' component of w-gauge theory, causes the
frequency of S to be reduced in a directionally invariant manner by the factor 1/°T; a fact which, in
principle, could still be used to violate the Null-p,, Axiom, and thus, the conservation law of rectilinear
d £m-momentum, unless, the frequency and time measures defined by every type of 6 y,—oscillator suffer

the same w—deformation as S.

H. The definition of wd*.

Generalizing the results described by Egs. (3.25-6) to an arbitrary 8¢, oscillator with proper
extensive (integer cycle) parameters f° and T°, we then define wd® with respect to T as

wd*=T/T’={f=r=1. (3.27)
1. The dependent nature of wd®.

From the way in which wd® was derived, it is clear that this w—deformation is a totally dependent
consequence of e, —particle coupling. It follows that the 8¢, time-dilation associated with any given
& process can always be explained in terms of other—more fundamental—w—gauge deformations
affecting the given &£, process. In Section IIL.J.1, for instance, the necessity of wd” is derived simply
from the need to conserve angular 6/, momentum in the presence of the more fundamental

w—deformation of &£, mass, gd“, where gd“ =m/mgy =Y.
a. On the physical nature of time.

Given wd, it follows that the fundamental nature and physics of time is to be found in the physics
accounting for the existence of the “ey-continuum, as the physical solution of Maxwell’s 3—space-
energy problem. And the next w—deformation will shed some light on this by allowing us to conclude
that the pm(x’) field, in addition functioning as a 3—vector potential of matter gravity, is also—and
perhaps more fundamentally—a broken symmetry of a (1 + p)-dimensional time field, p(x*) which
characterizes the compactified ep-continuum by the vanishing of its 3-space components therein—
something which is graphically illustrated in Figs. II-IV of Sections VII and VIII.

I. wd’: The asimultaneity indigenous to a "pi, field.
1. A geodynamically symmetric synchronization (GSS).

In %, a geometrodynamically symmetric synchronization (GSS) results when two synchronization
signals—sent out simultaneously from the midpoint of two clocks at time x°, with equal and opposite

transport velocities, Bs—cause the times displayed by their respective target clocks to be reset (upon

their respective impacts) to the same time—typically [x° + dr/(2[35)] light seconds, for a clock separation
of dr.

A GSS (or its equivalent) fulfills the important practical need of replacing the generally unknown
phase difference between two otherwise identical clocks with a phase difference that is known to be zero
(or some other number which can be mathematically eliminated from the measured difference in time).
And this must be equally true in the effectively isotropic environment of X as well.

However, on the basis of the wd'™ derivations and the perspective of %, it is reasonable to expect
that a GSS in £ will cause the clock times in X to actually differ by a specific, 'u and d'r dependent
amount, (8'x’, say) which can be said to quantify, from the perspective of 'Z, a differential amount of
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asimultaneity between the two clock readings. But in accordance with the Null-py, Axiom, 8 x° must be
rendered unobservable in X by the laws of 3¢, particle physics.

The purpose of this section is then twofold: Formulate 8'x” mathematically, and then show how
§8'x", as wd’, causes the laws of &£, particle physics to be further modified consistent with wd' ™.

2. Derivation of wd’

From the perspective of "X, let a stationary downstream clock, C4, and a stationary upstream clock,
Cy, be separated by a vector-distance, d'r, that arbitrarily points from C, to Cq4 in the 'py, field, "u,
making ‘ued’r > 0. And let electromagnetic radiation furnish the synchronization signals which travel in

the opposite directions ° g(j and ° gou = god. Since C4 will be reset first, the time of C4 will be advanced
relative to that of C, by an amount, & §0, which is calculated via (3.22a) as

5'x" = ['x'(Co) - "K(C)] = 5[t /Bo—d'r /B5 ], (3.28a)

="’ (Cu'nd't = 'C(Cud'r) = wd’. (3.28b)

From the perspective of "X then, wd’ is a difference in time (or asimultaneity) that gets mapped to
two neighboring clocks—independently of wd' *—via a GSS in ¥ employing electromagnetic radiation
as the sync signal. But the Null-p,, Axiom could be violated, in principle, if a different value or function
for &'x° were to result from the use of any other kind of £, particle or field as the sync signal in a GSS.
Hence it follows that (3.28b) must be independent of which &, particles or fields are employed as the
synchronization signals in a GSS.

Conversely, one can gain a lot of information about the way that a given type of & /~mass-energy
flows—in the presence of a "p,, field—by insisting that it flows in a way that would yield wd’ if it were
employed as the sync signal in a GSS. As the consequences of wd® (addressed next) will demonstrate,
this is equivalent to simply insisting that all types of &¢,—mass-energy flow in a Lorentz covariant
manner.

3. Consequences of wd’

From the perspective of "Z, it follows that the GRS defined transport time, d‘§0 = d‘g/‘ﬁ, of a given
8 &5, particle in "X must be augmented by the corresponding asimultaneity, 8'x°, in order to express the

total transport time
D('x%) = (d'x" +8'x"), (3.29)

that two stationary, synchronized, clocks in £ would measure, in compliance with gdz, as the smaller
time interval,
dx’ =D(x)/'L, (3.30)

for the GRS defined transport time, dx’ = dr/B, of that § &, particle in Z.

The interpretation of & x’; as a differential amount of asimultaneity that has been physically trans-
ferred to, or mapped to the clocks in X, would be secured if it could be proved that (3.30) is correct. And
because the laws of &, particle physics are known to be Lorentz covariant, we can do just that by
proving that (3.30) is nothing less than the temporal component of a general Lorentz transformation—so
that, taken together, wd'~ may be truthfully said to cause the dx' of ¥ to be related to the dx' of = by a
general Lorentz transformation.
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a. Proof'that (3.30) is the temporal component of a general Lorentz transformation.

Employing the Galilean relations of (2.4) and the previously defined equalities; 3 = —"u, and Yy =T,
allows us to express 8'x° in the following equivalent ways:

§'x" = T’ (ud'r) = T (uP)d'x’, (3.31a)
=1+ uP)d'x’ - d'x’, (3.31b)
= y*(dx’ = Bedr ) —d'x’, (3.31¢)
= D(x%) —dx" (3.31d)

And this permits D('x") and dx’ to be expressed in terms of 3 parameters, as
D(x") =¢*(dx’ - Bedr), (3.32)
dx’ = y(dx" — Bedr). (3.33)
20!

Thereby revealing that (3.30) is in fact the temporal component of a general Lorentz transformation,=-
and that the interpretation of 8'x’; as a real asimultaneity that is generally manifested in two clock time
measurements, is correct.

Since it has already been noted that the representation
dr=dr)+dr, =y(drj—dr) +dr,, (3.179)

of wd' is the spatial component of a general Lorentz transformation, the above result also reveals that,
taken together, wd'™ serve to predict that the dx' of X are related to the dx' of ¥ by a general Lorentz
transformation. This result, the catalytic utility of the "X perspective, and the Galilean relations of (2.4),

are now exploited to derive relationships between the 3-scalar and 3-vector quantities; y, 3, v, 3, ¥, and
'B, which are gainfully employed to derive the remaining wd*™ components of w-gauge theory.

4. Useful expressions of y and 3 in terms of "X and ¥ parameters.

Dividing (3.17f) by (3.33) allows [3 to be expressed in terms of T parameters as

B=dr/dx"=[By+B.1=[B)-B + Bl -BP), (3.34a)

and in terms of "X parameters as
B =vTBi+ Bl - B+ B). (3.34b)
=y B+ Bul/(1 +&'x7/dx"). (3.34¢)

The parallel component of 3 covers what is popularly referred to as the relativistic velocity addition
formula, with the new insight that 8'x° is directly responsible for B+ coupling term in the denominator
of the formula, which is crucial for transforming [3 into ° when  — B° for electromagnetic radiation."

“From the perspective of ¥, if B and [ are two known constants, then from the perspective of = the GRV of a § ¢, particle

relative to ¥ is correctly predicted in £ by *B = 3 — B,.for all possible values of 3 and . This velocity addition law is
immutable, which is why it and the other Galilean relations of (2.4) are so gainfully employed in descriptions referenced to
3,
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From (3.34a) one can readily obtain
y="yy(1-BP) (3.34d)
as the third member of the B(B, B, ') GRV transformation group, with the B+f3 coupling term being
tied directly to the asimultaneity described by &'x".
a. The inverse BB, B.) GRV transformation group.

The parallel component of (3.34b) can be mathematically inverted to obtain "By(3;, B) and thus
Bi(By, B) by making use of the formulas "%, = 0, and B*Z = B+Z;. And the perpendicular component
can then be mathematically inverted by making use of (B, B) and "B, = 3.. The resulting equations

are

w_p_p_IBt+Bi] 335

LT T (35
and

B=1By+B) +Buara+Bp), (3.35b)
plus

=YY (1+BP), (3.35¢)

as the third member of the (3, B,) GRV transformation group. Notice the symmetry of form that exists
between B(3, +B) and B( B, —B), and between y([3, +B) and y(B, -B).

b. Related formulas
From (3.34d) and (3.335c) we obtain the related formulas,

V(1 + BB -B-P)=1, (3.36a)
(1+ BBl - BB =1, (3.36b)
v(1-BP)=(1-¢BP). (3.36¢)

All of the reference frame transformations for the scalar and vector velocity parameters are thus
seen to contain a second order coupling term between 3 and the 8¢, particle velocity which is tied
directly to the temporal asimultaneity described by &'x". These equations (3.34a—3.36¢) are generally
useful for investigating particle interactions that will preserve the Null-p,, Axiom from the perspective
of "%, and this is illustrated herein by employing some of these equations to derive wd* ™.

5. On the fundamental character of & x’.

From the method of its derivation, one might be tempted to conclude that the temporal asimulta-
neity described by &'x° only enters into the equations of &£, particle physics whenever two clocks are
employed to determine the time between two spatially separated events. But that would be an incorrect
conclusion to draw, and being incorrect it would tend to blind one to the more fundamental character of
the asimultaneity. We therefore summarize the results of two hypothetical experimental situations which
suggest that the asimultaneity described by &'x” has a more fundamental character than its “creation” via
a GSS might lead one to believe. Thereby making room for the more general notion that the asimulta-
neity described by §'x” is indigenous to the "p., field, and a GSS merely causes 8'x° to be accurately
(Lorentz covariantly) mapped to the pair of clocks involved.
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a. The single-clock measure of 3 via radar principles.

In its simplest application, radar technology employs a single clock to measure the relative velocity
of a target along a given line of sight (LOS), and since 8'x° is proportional to d'r; there is no loss of
substance if the outcome of such a measurement is modeled for the case that the direction of r is fixed

and the GRS’s 3, '3, and [3, of the target (C™) are parallel to r and thus 3. With respect to Z, B = P, is
then determined via the dimensionless formula

B/(BBr) = P/(1 - B) = %A*x")/AX) = k. (3.37a)

Here, B is the speed with which electromagnetic radiation approaches C”, B is the speed with which
electromagnetic radiation returns from C”, Ax| is the time between successive outgoing radar pulses,

and A*(x") is the difference between two successive (round trip) echo times. Observers in ¥ would
naturally derive the same formula

BABRBR) = B/(1 - B) = KA X)AX; =k, (3.37b)

with B = . But from the theoretical perspective of "X, employing (3.22a) to calculate the echo times,
one obtains the slightly different formula

BACBRBR =B/ - P+ B)] = A VACK)) =k =k, (3.37¢)

where 'B =By, B = By, and the equality of k and 'k follows from the wd” relations; A*('x") = 'TA*(x"),
and A'x) = 'L Ax,.

The empirical isotropy of Z (necessitated by the Null-p,, Axiom) will then be preserved regardless
of the "u bias of electromagnetic radiation provided that the laws of 8, particle physics (including wd?)
uphold the equality

B/(1 - B)="B/(1 - B)L + B)]. (3.382)
= Bi(1 - "B~ BB). (3.38b)

B=@B-B1-Bp). (3.39)

Here it is made clear that the B3 coupling term comes into play from Br.= (1 + B).= (1 + ‘).

Which is to say, provided that

. . 3 1 . . 2
b. Derivation of wd’ from wd" and the reference frame invariance of wd".

Given wd'™ Eqs. (2.4), and the equalities ¢ = ¢ = y noted in (IIl.A.1.a), the propagationally
reduced time increment registered by a clock must have, in X, X, and "Z, the same value

ds = dx"y = d'x"y = dx"y, (3.39b)
— diiyB = d'ty( B) = dryB = d'1f1 - Cnx w’VB. (3.39b)
Using (yB)2 = (y* - 1), equations (3.39a-b) can be solved for y, giving
y=1[1+ C’Cur BT ="Ty(l + uP) =y1(1 - BP). (3.39)
And by then using (3.39¢) in (3.39a) to eliminate y, one obtains
dx’=[d'x’ + T’ Cued'D))/'L=(d'x"+8x")/'TC=D(x")/T. (3.39d)
Q.E.D.
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J. A simple derivation of the w—deformation of p® particle-mass = wd".
1. The propagational dynamics of a freely spinning mass.

Let the state of £ corresponding to 'u = 0 be denoted by 3%, We then define, in £° and in ", the
angular momentum H’ = 1° @’ of an idealistic frictionless gyroscope (IFG) of mass m’ and moment of
inertia I°= km" for a given constant k. The IFG is also a simplistic mechanical clock, with one countable

. . . . 0 0
rotation defining a time period of T" = 2n/® seconds.

We then consider, from the perspective of "X, the state of the IFG after the appearance of a constant
‘u field and conclude that the angular rotation rate of the IFG must decrease from ‘@ = @ to the
= o/ ‘T in order to comply with wd?.

But it is also necessary that the angular momentum of the IFG be conserved. Hence, from the
perspective of "X it must be true that 'H = H’ = T'm=(k'm) mO/ ‘'I". Which is possible only if the mass
of the IFG increases in accordance with the law 'm = 'I'm’. Hence wd”, H-conservation, and ‘'m = 'T'm°
are interdependent, and since we have already shown wd” to be a dependent w-deformation it follows
that, in this particular case, wd” is explained by H conservation and a propagationally induced increase
of mass. The wd* component of w-gauge theory, arbitrarily referenced to X, is then formally described
more generally by

wd*=m/m’=7=1/[1 - w}". (3.40)

2. On the wholly dependent nature of 8¢, time-dilation.

The preceding finding therefore strengthens the two conclusions drawn in IIL.H.1: That wd” is a
totally dependent member of the group of wd' deformations. And, accordingly, logical place to seek a
physical explanation of time is in the physics accounting for the structure of the € ,—continuum.

K. Derivation of wd* from an analysis of pairs of particles having zero net-momentum in 2.
We now derive wd” by employing ' to:
a) Analyze the results of an experiment in X designed to generate a pair of identical & &, parti-
cles having equal and opposite coordinate velocities and momenta relative to O.

b) Deduce that wd” is necessary to prevent the Null-p,, Axiom from being violated by the
observations of both unequal GRV’s and unequal momenta.

The notations employed to describe the experiment—referred to as the <«—(2)[(O)](1)—> experi-
ment—are described next.

1.Notations for a <—(2)[(O)](1)—> experiment in X

We denote two identical 8¢, particles as 8, particles (1) and (2). And we define a <—(2)[(O)](1)—>

Energy Conversion in X as one that is designed to impart equal and opposite GRV’s and momenta to
these particles—on the presumption that physical space of £ is equivalent to the " e ,—continuum.

From the derivation of wd® we know that the influence of wd® vanishes for B perpendicular to "u.
Hence we will analyze the <—(2)[(O)](1)— experiment, without loss of substance, by taking the GRV of
each 8, particle be parallel or anti-parallel to ‘u, which allows us to work with the GRS of each &/,
particle instead.
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Hence we expect to find that B; = B, = B, and that p ;= p,=p. But we will employ wd'~ and the

GRV formula, to calculate B« as a function of By (x = 1 or 2), and thereby show that this symmetry can
not exist unless wd* intervenes to cause 8¢, energy and momentum to be conserved in compliance with
the Null-p,, Axiom.

2. The true asymmetry of 31 and "3, in "X and its consequences.

In order for the Null-p,, Axiom to be preserved, it is clear that observers in £ must find that B, = [3,
for any orientation (n) of the <—(2)[(O)](1)— apparatus. Considering the left side of (3.35a), however, it

is equally clear that "3, and "3, will then differ in some "u-dependent and B—dependent way. Hence, in
order to preserve the Null-p,, Axiom we are obligated to complete the following two tasks:

a) Derive the values of "B and "3, corresponding to R = 3,/[3, =1.

b) Derive a w—deformation which will explain why the values of "3
and "3, so determined are physically necessary.

a. Task—a): The values of "B corresponding to 3; =3,

Solving (3.40a) for '3 gives
B’ (B-w?”

B = Ta-Bru) (3.43)
And since (B1)* = (B.)?, it follows that
o _Bi _(1-PBru)
R = B, = a _ﬁ].‘u). (3.44)

b. Task-2): The necessary w—deformation, wd’.
In accordance with Newtonian mechanics, the asymmetry of '3, and "3, described by (3.44) could
only exist if a momentum impulse of magnitude A'J=|m,'3, — 'm;"B;| was imparted to the
«(2)[(Q)](1)—> apparatus—which could be easily instrumented to sense it. Hence, the equality of B; and

B>, although necessary, is insufficient to preserve the conservation law of linear momentum for particle
pairs generated by a symmetric <—(2)[(O)](1)— energy conversion.

It follows that if the conservation law for the linear momentum of p™ particles is to be preserved
with momentum expressed in the Newtonian from, 'p = 'm’[3, it is then necessary to conclude that the
mass of a p” particle varies with its propagation velocity in such a way that 'm;/'m, = m;/m, = 1/'R.
Using this restriction, (3.35¢), and the equivalences described in III.A and IIL.F, we obtain

‘m m B (1-Bw) L oy (1-B0) (1-w)”

‘m my B ‘ﬁz - (1 _ﬁl"ﬂ) 2 - Y1 - (1 _Blz)'/z - (1 _WIZ)‘/z, (345)

and thus, the result
wd*=m/m’= /7= 1/[1 -w7]", (3.40)

previously derived in II1.J for the w—deformation of p" particle mass referenced arbitrarily to X.
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c. The mass and velocity asymmetries of zero-momentum particle pairs.

The asymmetries of the particle masses and velocities implied by (3.45) is more fully described and

clarified by noting that the value of "[B<"u will be positive for the particle that is moving in a generally
downstream direction. That particle is here defined as p, but re-indexed as p4 for added clarity. Hence (1

— Ba=w) > (1-|Bg*"u|). Conversely, for the upstream particle (py — pu) we have (1 — Byo'u) —
(1+ |By*"u |). From these definitions and (3.45) we then obtain

m_ Bo (-lBewd 4 (d-w) (3.462)
m By (IHBew) AW (=W T '

‘B:

Hence, relative to X,

Bu < Ba, (3.46b)
‘my,=m, > 'my=mgy, because ‘W, = wy, > Wq = Wq. (3.46¢)
That is, compared to pq,
pu has a larger propagation speed ('w, = wy = By)—accounting for a larger upstream
mass (‘m, = m,) which is transported upstream with a smaller GRV speed (*3,) so that

mu‘ﬁu = 1'nd‘ﬁd-

And conversely, compared to p,,

pa has a smaller propagation speed (‘wg = wq = [34) accounting for a smaller down-
stream mass (‘mgq = mg) which is transported downstream with a larger GRV speed

('Bq) so that mq'Bq = m, B,
d. Additional consequences of p;+ p, =0

Given wd'™, setting 'p; + 'p, = 0, and using ‘B, = (Bx — B) and ¢, = ¢, ¢(1 + B,*B), we obtain the
equations

pitp=mfi+ mPy =(m+m)B=MB=MB, (3.47a)

since M = mo(/; + £5) = 2mol £ =2mpl =2m = M, (3.47b)
and, AM =M -2myl =AM =M, (¢ - 1), (3.48a)
~ M, (w*/2) = AKE/c? for w” << 1. (3.48b)

If A® is the potential energy used up by the symmetric <—(2)[(O)](1)— energy conversion in X,
these equations show that A® has the following three characteristics:

1) A® creates an increase in the propagating masses of p; and p,, AM = AM, which is invariant un-
der the w—deformations wd' ™ linking X to ¥, and which leaves the total propagating mass (M =
M) reference-frame invariant as well.

2) From the perspective of =, A® produces a non-zero change of momentum in ¥, Ap = Amp3,
which is consistent with A'J =Ap =0in X.

3) For P and B << 1, the AM and AM supplied by A® are both equal to 1/c* times the changes in
the corresponding Newtonian kinetic energies of the particles, AKE and AKE.
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These characteristics of A® suggest that, in order for the conservation of mass and energy to be
maintained, A® must possess AD/c® kilograms of mass or A® Joules of mass-energy—at least in the

domain of 3 << 1. There are several ways to demonstrate that the Null-p,, Axiom would be violated,
however, if this ¢ link between energy and mass failed to hold good for B — 1, and the following is one
example

L. wd’: The physical equivalence of a 8, particle’s mass and energy.

In the derivation of wd* we employed the Newtonian expression for p" particle momentum (p =
mc[3) to show that, in order for mass and momentum to be w-gauge invariant, mass must be expressed in

the from m = mgy. If we further assume that Newton’s equation for a differential change of a p” parti-
cle’s kinetic energy (d(KE) = Fedr) also remains w-gauge invariant, with F = cdp/dx’ being Newton’s
formula for the force acting on the particle, we then get the following differential equation

2

d(KE) = Fedr = cfedp = ﬁ d(p®) = % d(yB)* = d(mc?) (3.49)
with the indefinite solution
KE =mc® +C. (3.50)
Using the constraint [KE(3 = 0) = 0] to solve for the constant C yields an equation
KE = mc® — moc? = Ame® = moc? (¢ — 1) =E°(/ = 1)=E — E°, (3.51a)
~ Tmov? for w? = B2 <<1, (3.51b)

for the propagational energy of a p” particle, where E° = moc® is an energy associated with the particle’s
structure when it is at rest in the *e,, continuum, and E = mc? is clearly the particle’s total (propaga-
tional plus non propagational) energy. In this way we have proved the prior suspicion; that the ¢* link
between particle mass and energy holds good for w — 1, and via (3.51b) we see that the Newtonian
expression for a p” particle’s kinetic energy naturally obtains when the particle’s propagation speed is
small compared to lightspeed.

1. The resulting physical equivalence of p® particle mass and energy, and thus, of wd* and wd’.

Solving Eq. (3.51a) for mc” puts the foregoing results in a clearer perspective by showing that a p”
particle evidently carries a total energy

E(/) =m(/)c* =[ KE(/) +E’ 1= E% (3.52a)
which is defined in three equivalent ways by:
E(/)=[ KE(/)+E°], (3.52b)
E(¢) =E’, (3.52¢)
E(¢) = m(0)c%. (3.52d)
The wd’ component of w-gauge theory is then obtained explicitly from Eq. (3.52a) as
wd’ =E/E” =m/mg = /. (3.53)

This shows that wd* and wd® are physically equivalent because the energy and inertia of a p”
particle are physically equivalent. Which strongly suggests that a p" particle’s inertia and energy are just
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different aspects of *en—p" coupling physics—and this is indeed qualitatively explained by the compac-
tification model described in Sections VII — IX. '
M. The complete wd' group.

The complete wd' group of w—deformations is then

m E Y,
WZ@ZWZEIEEI/[l—Wz]/, (3.54)

plus the differential asimultaneity component,
wd®=8'x"="T’(Cued'r) = — A(wed'r) = — y’(B+dr) light-seconds, (3.32d)
and the implicit equivalence of & £, mass and energy

E(/) = m(/)c’. (3.52d)
All of which are:
= Conjointly necessary to preserve the Null-p,, Axiom.
* Implicitly contained in the (1 + 3) tensor structure of EM gravity, which covers special relativity
theory for the restriction u(x') = 0 (to the y-coupling domain).
* Vital for an intuitive hyper-energy understanding of the tensor mathematics of EM gravity which
readily precipitates all of the wd'—but with no hint of their relative priorities.

» Necessary, therefore, to prevent their traditional (null *e,,) interpretations from weakening the
reader’s comprehension of EM gravity.

1. Can the wd', the " ,-continuum, the roots of EM gravity, and the necessity of a (1 + p)-
dimensional energy reality and universe theory, all be derived from E = mc*?

Because it was just shown that the equality of wd* and wd’ is intrinsically linked to equality of
particle energy and mass described by E = mc?, one can readily guess that the answer to the title ques-
tion is yes. The details of just such a derivation are in fact provided in my earlier work’.

N. Experimental confirmation of Maxwell’s gravity theorem and Maxwellian gravity.
1. Introduction.

Via w-gauge theory we have just shown that the Maxwellian gauge field, pm(x) = €n(x)u(x),
preserves the (1 + 3) symmetry required by special relativity theory, but for the revolutionary physical
condition, ’e,>> 0, instead of the physical condition ’e,, = 0 that was thought to be uniquely dictated
by relativity theory. But if pn(x’) is that fundamental, any temporal or spatial variation of py, should
create a corresponding €,-field that can be readily observed. So before introducing the tensor formalism
of Einstein-Maxwell gravity, it is important to show that—within the limits of the 3-vector calculus—
which characterizes Maxwellian gravity—three such €,-fields can now be seen to explain and to unify:

= The non conservative spatial field of ‘merry-go-round’ gravity, as; g.={=(Vxu) ='(.
= The non conservative temporal field of ‘elevator’ gravity, as; g0 = up= 0u/0x" = “uy.
= The conservative spatial field of Newtonian gravity, as; g, =V(iu?) = V(on) =.'g.

= The workings, therefore, of the various gravity and inertial acceleration sensors which are ubiqui-

tously employed today by inertial navigation systems to control the orientations (0;) and propaga-
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tion paths (S;) of spacecraft throughout the *e,—continuum of so-called inertial space that subsists
after the distortions of Newtonian gravity along each S; have been mathematically removed.

With all of this substantiated, the reader can be confident that Maxwellian gravity offers a funda-
mental, albeit mathematically limited, 3-vector resolution of the quantum gravity problem. The reader
can then proceed to EM gravity and the GFT3 with a much greater confidence in, and understanding of,
the new hyper-energy physics which is further evolved therein. Additionally, it will be made clear that
inertial navigation theorists can immediately begin to model inertial sensor response functions—more
conveniently and consistently than before—from a proper (in situ) field theoretic perspective of the
specific e-fields that are actually being sensed.

a. Outline of experimental evidence for the {-field.

We will first employ the GRV equation of electromagnetic radiation to calculate the proper elec-
tromagnetic frequency response Af({) of a ring laser to a local {-field. And we will then employ the
relative GAV equation to point out the special conditions under which Af({) can be accurately corre-
lated to the ring-laser’s @, and thus, the special conditions—which are not presently acknowledged and
appreciated—under which a ring laser can be also regarded as a rotation sensor.

b. Outline of experimental evidence for the Maxwellian gravity field g, = go + gs.

We next employ the relative GRA equation to show that gy provides a fundamental explanation for
the field of ‘elevator’ gravity—as measured by a restrained mass (RM) instrument, functioning as go-
field sensor—and we then point out the special conditions under which g, can be accurately correlated to
the RM’s By, and thus, the special conditions—which are not presently acknowledged and appreciated—
under which an RM instrument can also be pragmatically regarded as an inertial acceleration sensor or
accelerometer.

Then, recalling the fact that ‘elevator’ gravity and Newtonian gravity are known to be just different
aspects of the same, unknown, physical thing, we note that g is both mathematically identical to the
field of Newtonian gravity, and physically equivalent to gp—since gy and g are just the different tempo-
ral and conservative-spatial aspects of the 3-vector, du/dx’, describing the total acceleration of .

In this way it is shown that the Maxwellian gravity field, g, = go + g provides a unified explanation
of ‘elevator’ gravity and Newtonian gravity, and that, consequently, the potential, @, = Ysu’, of ideal
Maxwellian gravity provides an explanation of the absolute potential, — ®,/c>, of ideal Newtonian
gravity, commensurate with limitations of the 3-vector subsection of the (1 + 3) sector of hyper-energy
theory.

c¢. Outline of evidence that Einstein gravity implicitly contains Maxwellian Gravity.

The revelation, @, = Y4u” = — ®,/c’, of Maxwellian gravity, implies that ideal Newtonian gravity is
the first matter field to be fundamentally addressed, even if incompletely, within the 3—vector subsection
of the (1 + 3) sector of hyper-energy theory. The consequences of EM gravity will transform this impli-
cation to a certainty, but in keeping with the intent of this subsection; to describe the experimental
evidence for Maxwellian gravity—as a insightful prelude to EM gravity—this subsection is concluded
by first noting that: a) the ®,, explanation of — ®,/c* can be expressed in the form [1 + 20,/c*1=[1-u?]
= 1/I'*, and b) this can then be used to transform the spherically symmetric, general relativistic, metric
interval for ideal Newtonian gravity into an equivalent hyper-energy expression, ds” = { (dx"/T')* - (I'dr)*
— ’[d6” + sin’0de?] }, as one example of how the e,,—particle coupling of w-gauge theory will naturally
surface within EM gravity.
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It is then argued that the gravitational red-shift, resulting as it does from the gravitational reduction
of any oscillator’s frequency, can be intuitively understood now in terms of the €,—particle coupling
that obtains in the ['-coupling domain of the general €,—particle coupling. Also, since ds = 0 character-
izes electromagnetic radiation, this predicts that, in the field of ideal Newtonian gravity, electromagnetic
radiation propagates radially with a speed dr/dx’ = (1 — u?). And we then explain how this invites an
interpretation of a black hole as a stationary €,—shockwave.

Finally, we note that the interpretation of a black hole as an €,-shockwave correctly suggests a
general principle of hyper-energy theory which is richly exploited in GFT3, and is in harmony with the
ongoing efforts to extract hints of the new physics from thermodynamic analyses of black-hole physics.
Namely; that €,—compressibility is the root cause of the non-linearity which gives the hyper-energy
field equations their enormous structure-forming potential—permitting apparent singularities associated
with the compactified 3—space-energy continuum, the structures of electrically charged and neutral 8¢,

field-particles, and the apparent lightspeed limitation to &/, propagation, to be seen as just that, appar-
ent singularities and limitations.

2. The fields, g;, go, and g, of Maxwellian gravity.

Relative to the X of a spacecraft (named X), first order temporal and spatial variations of pm(x')
generate three observable flow fields of e, < ey, denoted (with italics) by g go, and g,. Letting k =
c/em, these three e,-fields describe:

= The ep-circulation field of €,-vorticity, 2=0=k(Vxpn)=2s, (3.55a)
= The ep-acceleration field of temporal gravity’, gy = ck Opum/dx’, (3.56a)
= The ey-acceleration field of spatial gravity, g, =k* V(Vapu) = V(0m), (3.57a)

a. Some convenient working approximations and notations.

The g, g, and g; fields of Maxwellian gravity defined via Egs. (3.55a—3.57a) are conveniently
referred to as the Gy, fields of Maxwellian gravity, with G, = gy, G»=g;, and G; = g.. Measurements of
the G, fields will now be described, without loss of substance, by employing: a) The weak field and
coupling approximations; € ="em, £ = 1, and (W’)*= 1. And b) The (non italicized) light-speed nor-
malizations; g- = { = g/c, o = go/cz, and g, = gs/cz. This allows the G, fields to be expressed as the
mathematically simpler set, G, ("go, g5, £ ), of Maxwellian gravity fields:

g=0=(Vxu)=12s. (3.55b)
go=0wox’ = uy, (3.56b)
g.= V(u’) = V(Dy), (3.57b)

b. On the qualified use of 3-vector descriptions of G, sensors.

In order to simplify mathematical notations, the workings of G,-sensors will be described via the
ordinary 3-vector calculus, as if the Gn sensors were inherently 3-dimensional, which is generally not
the case. With only a few exceptions, Gn,-sensors are designed to measure just one component of each
Gn field, and a typical inertial navigation system then employs three mutually orthogonal one-
dimensional (Gn)“-sensors to measure the mutually orthogonal components of Gy, in X, which the
navigation computer then sums to construct the instantaneous Gy, field in X. No loss of substance will be
entailed if we thus acknowledge that an actual G,, sensor generally senses only one component of the Gy,
field and the associated G, forces that are here described with 3—vectors.
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3. On the proper measurement of the { field via ring-lasers.
a. The Ring-Laser {-field sensor, overview.

A proper measurement of a { field in £ can be accomplished by means of a Ring-Laser (RL) which
is stationary in X and which employs three mirrors to confine two counter propagating laser beams to a
common propagational path of physical length L enclosing an oriented area, A = o A. The vector a then
serves to define, via the right-hand curl-rule; the ccw direction for both 1) the propagation of electro-
magnetic radiation in the ccw beam, and 2) the circular flow of €, corresponding to a positive value of
L0

The cw and ccw radiation leaking through the RL’s output mirror is combined to form a fringe
pattern, and a pair of photo-detector ‘eyes’ are then employed to electronically determine the + (or —)
direction of fringe pattern motion—corresponding to {* = {*a. > 0 (or < 0). Each phase-shift of 2%
radians is then registered as a directionally-signed electromagnetic pulse.

Hence, in accordance with the theory of operation described next, the proper signal of a ring laser;
is a signed electromagnetic beat frequency, Af*, that provides a direct and sensitive proper measure of
{* via the proper response function {*= Af“/K.

b. The proper RL response function, Af* = K{q.
The wavelength of the ccw laser beam is fixed by the resonance condition
NLccw ccw fﬁ [K(r)]ccw drccw: (359)

where [K(1)]ccw 1S the ccw index of refraction for electromagnetic radiation and L.y is the corresponding
ccw optical length of the invariant geometric length

L= $drew= & drecw. (3.60)

Here N is an integer N that places A = L/N near the peak of the A—gain-curve for the RL’s gain-
medium, and the reciprocal of [Kk(r)]c.w 1S the generalized rectilinear speed (GRS) of electromagnetic
radiation along the ccw direction of L, expressed as a function of both u and the index of refraction of
the RL’s gaseous gain-medium, y = 1. Thus,

1/[e()]eew = Beew (cews W, %) (3.61)

Similar properties and relations are obtained for the cw beam by simply interchanging ccw and cw.

Without loss of substance we will ignore the small and constant contribution effect of y, and
employ Eq. (3.22a)—referenced to X instead of "X—to describe [k(r)]ccw and [k(r)].w. Hence, with 'y, =
- goccw, and Ncew = New = N, the signed electromagnetic frequency (Af”) created by a flux of { through
A is calculated via the following additional definitions and relations:

Leew = 45 Keow dr = 45 [Eo(ﬂoccw E)]-ldz = §{+ (ﬂoccw ‘w) + [1- (EOCCW X 9)2]% }-ldz' (3.62a)

Low= $xewdr = $[B°@ e, W' dr= ${— (0w *w) + [1- (u%cw xu)’]”}dr. (3.62b)
" c c 1

A£ = fccw B fcw N LCCW B LCW N CN( LCCW - LCW ) LCWLCCW (LCW CCW) (3.63)
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N
=17 (Lo L) =57 (Lo —Losw), (3.64)

where A is the degenerate lasing wavelength that obtains when u(r) = 0. Using (3.62) and Stokes’
theorem we then obtain Af* in the form

Af* = xL 2 6 (0 oo u)dr = xL £ B LALeo)d(A), (3.65a)

2

S <(CwA= T LKL (3.65b)

~

where K = 2cA/(LL). This proper Af“ response of a ring laser to {* therefore permits {* to be quantified
via the formula

{=2s=Af/K. (3.66)
4. On the unwitting experimental confirmation of Eq. (3.66)

Recalling the relative GAV equation,

's(en/'Z) =s(en/X) - OEEY) = - B/ L), (2.13)
and the fact that in deriving (3.66) we set I to unity, consistent with the restrictions set forth in III.N.2.a,
we can safely set,

s(em/Z) = 's(em/ L), (3.67)

and, using (3.66), obtain
Af (RL/Z) = 2K[s(em/Z%) — 0(Z/2Y)]. (3.68)
Hence, if the absolute vorticity of €n,(x') due to distant matter can be safely assumed to be negligi-

ble, Af(RL/X) can be assumed to give the rotation rate of the ring laser and the spacecraft, relative to the
Oem—continuum, in accordance with the formula

4A
Af(RL/Z) = 2Ks(ew/Z) = - 2K@(Z/E%) = - TLC O(z/zY). (3.69)
Equation (3.68) therefore covers the formula
4A
MERLE) = -7 0(/s"), (3.70)

of contemporary ring-laser theory; wherein S° denotes the traditional concept of empty inertial space
(em = 0), and rotational motion, relative in S°, is allowed to break the 3-dimensional isotropy of
lightspeed required by special relativity theory. The historically felt need to interpret all observations
consistent with e, = 0 therefore prohibited theorists from devising a proper (in situ) field theoretic
explanation of the proper observation, Af (RL/Z).

Because there are numerous external ways to confirm a change in the orientation of a spacecraft, it
can be safely stated that the accuracy of Eq. (3.70) has been extensively confirmed over the last 30 years
by the strapped-down (quasi solid state) technology of inertial navigation which came into being in the
early 1970’s due to the invention of the ring-laser around 1962.

It then follows that Eq. (3.66), which embodies all of the working “4rImplications (i-iv) of Max-
well’s gravity theorem, has been experimentally confirmed, albeit unwittingly, for the last three decades
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by the successful employment of ring lasers as ‘rotation sensors’ within quasi solid state inertial naviga-
tion systems.

a. The Af*(®) scale factor for a typical navigation grade RL.

Given the response function of (3.69), a typical navigation grade ring-laser (characterized by A =
0.63 microns, L = 30 cm, A = 43 sz) generates 3,176 electromagnetic pulses (per second) for each
degree (per second) of X£’s angular propagation in the Oem-continuum.zL'This -proportional frequency
sensitivity is a factor of ¢/L = 10 times the @-proportional fringe-shift sensitivity of a physically equiva-
lent Sagnac interferometer.

5. On the €,-field unification of ‘elevator’ gravity and Newtonian gravity.

a. A restrained-mass (RM) instrument.

A restrained-mass (RM) instrument is an instrument which develops whatever restraining force,
Fr = — E’, is required to prevent an otherwise free c™ particle, of rest energy E” = m°c?, from moving in
response to a proper Maxwellian gravitational field, g, which, like gy and g, has the units of accelera-
tion per unit c’.
b. On the proper measurement of g.

Recalling the relative GRA equation

"uo(en(' 1)/ E) = [uo(€m( D)/ZY) — Bo(Z/Z)] = — wo(Z/'Z)), (2.17)
and the restrictions set forth in III.N.2, we can safely set,
Zo(Em(X)/Z) = uo = "wo(em(' L)/ 'Z),
and thereby obtain
go(Em()/Z) = [uo( €m(r)/Z) ~ Bo(Z/ZY] =~ wo(2/ 2. (3.71)
Hence, when it can be further safely assumed that uo(en/=%) = 0—which is true for the kinds of
spacecraft mission environments typically encountered to date (no black-hole or cosmic-string missions,

as yet)—then Fr can be safely assumed to be a proportionate measure of the rectilinear acceleration of £
relative to the Oem-continuum; in accordance with the equation

Fr(x"VE’ = - go(em(r)/Z2) = Bo(Z/Z) = &r/(0x")". (3.72)
Equation (3.72) therefore covers the formula
Fr(x")/E” = Bo(Z/S°) = &1/(6x")". (3.73)

of contemporary inertial sensor theory; wherein S denotes the traditional concept of empty inertial
space (e = 0), and Fy is the Newtonian force required in &—on account of the unexplained inertia of
E’—to give the ¢" particle in £ the same acceleration relative to S” as the RM instrument in . The
historically felt need to interpret all observations consistent with e, = 0 therefore prohibited inertial
sensor theorists from devising a natural proper (in situ) field theoretic explanation of the proper observa-
tion, Fr(RM/Y).

A navigation computer upon receiving Fr/E’, as a digital electronic signal, integrates it twice with

respect to time to obtain the corresponding changes in £’s 3 and r relative to their initially prescribed
values. And since there are numerous external ways to confirm these changes, it can be safely stated that
the accuracy of Eq. (3.73) has been extensively confirmed over the last 40 years by the technology of
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inertial navigation which came into being in the early 1950’s—about ten years before the invention of
the ring laser, employing mechanical gyroscopes to determine the changes in X’s attitude.

1t follows that Eq. (3.72) has been experimentally confirmed, albeit unwittingly, for the last four decades.
c. The delimiting attributes of ideal Newtonian gravity.

Ideal Newtonian gravity is here defined with respect to "X as being sourced by a spherically sym-
metric distribution of electrically neutral mass-energy, ES, which is centered on "O, occupies a 3-volume
of radius 'R, and is subject to the null-propagation constraints w(EJ) = ®(EJ) = 0.

The field point 'r > 'R is seen from the perspective of >4 as the field pointr =Y + 'r, where I is
the fixed vector distance from O to "O. Because of the null-propagation status of "X, the relative gener-
alized en-fields, "u, ‘s, and uo, are identical to the corresponding absolute €,—fields u, s = 2 =
14(Vxu), and uo = du/0x". These conditions cause the e—particle coupling at 'r of ' and r of >4 to be
restricted to the purely I'-coupling described in III.A.2. Hence we can here dispense with the pre-prime
notation for the ep-fields per se, and describe, unambiguously, the absolute e,-fields at ‘X' of "T—
thereby retaining the pre-prime notation only for the un-deformable reference system "X.

The absolute force, "F,('r), of ideal Newtonian gravity on a stationary test particle, E’, at 'r > 'R,
can then be unambiguously described by:

Fy(r)=E’g(r)=-GE’E; 1/'r’, (3.74a)
= — (E") V(@u/c), (3.74b)

where,
®,/c* =- GEY'r = - GEY/ 'rc, (3.75)

G is the gravitational constant (6.67x10™"' m3/(Kg-sec )), and the quantity (—E’®, /c?) is both the Newto-
nian gravitational potentlal energy of E (relatlve to 'X), and, the mass-energy defect or binding energy
of the stationary (E’EJ) particle system.? '

The acceleration field of ideal Newtonian gravity, g,('r), is then quantified via Egs. (3.74) as
g, =-V[®u(0)/c’] = Es(1)/E', (3.76a)

and for the weak field-coupling approximation this is the acceleration field
g, =g, =— Fy/E° (3.76b)

that would be quantified by a stationary RM instrument (X) at 'r, functioning as a gravimeter
instead of an ‘elevator’ gravity sensor or X accelerometer.

d. The € ,-field explanation of ideal Newtonian gravity.

Because an RM instrument can not distinguish between the g, field of ideal Newtonian gravity and
the gy en-field ‘elevator’ gravity, we must conclude that g, and g are just different aspects of the same
physical thing—a principle, commonly referred to as the acceleration equivalence principle, that has
long been recognized and pragmatically exploited, but never theoretically explained. From the perspec-
tive of Maxwellian gravity then, we are justified in predicting that an RM instrument in X responds to a
more general relative e,-acceleration field

gn =80+ &, (3.77)

* The mass defect explanation of — E’®,/c? suggests that; in describing the orbits of attractively bound particles, allowance
must be made for the decreases in the rest energy (and thus inertia) of each of the particles.
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where g; is the e-field explanation of g,. And since g represents the explicit time-rate-of-change of
u(x"), we are encouraged to seek a common explanation for both gy and g, in the more general accelera-
tion field of €, described by the fotal time-rate-of-change of u(x'). We therefore apply a well known
fluid dynamic equation to obtain the Maxwellian expression

g = dw/dx’ = ow/dx’ + (u*V)u, (3.782)
= g+ V(%u?) — ux(Vxu), (3.78b)
= go+g—ux{, (3.78¢)

for the total (temporal and spatial) acceleration of €,,. Which leads us to conclude that; to the degree of
approximation consistent with both the conservative ({ = 0) and weak-field characteristics of ideal
Newtonian gravity, the g,-field of Maxwellian gravity—embracing ‘elevator gravity and ideal Newto-
nian gravity—is both described and explained by equation

g =g+ g = ow/dx’ + V(eu?) = du/ox’ + V(Dy). (3.79)

Thus, in addition to providing an intuitive physical explanation for ‘elevator’ gravity, Maxwellian
gravity offers a fundamental explanation for the scalar potential of ideal Newtonian gravity, via the
equalities

@,/c*(r) = — Oy = — Yu’(r) = — GMy/rc?, (3.80a)
and,
[1+2®,/cX ()] =[1 - 2®y] =[1-u(r)] = T~ (3.80b)

The potentials (D, and u) of Maxwellian gravity exhibit an interesting pseudo 4-potential analogy
to the 4-potential of Maxwell’s theory of electrodynamics. This analogy is summarized next.

e. The pseudo 4-potential of Maxwellian gravity.

In accordance with (3.79) and (3.80a), the expression (3.74b) for the force of Newtonian gravity,
can be usefully replaced by the more general expression

Fin(x) = E'gn(x) = EX(VD,, + du/0x"), (3.81)

for the force of Maxwellian gravity which is exerted on a p” particle that is instantaneously at rest at x'
of 2%, due to both the presence and the propagation dynamics of the energy of a distant ¢ particle. This
Maxwellian gravity force happens to be functionally identical to the gravity-free (u=0) Maxwellian
electromagnetic force which is exerted on an a negative charge (q.) that is instantaneously at rest at x' of
3¢, due to both the presence and the propagation dynamics of the electric charge (Q) carried by a distant
p” particle. Namely, the force

f,(x') =— . E(x") = [V, + 0A*/2x"], (3.82)
where, as discussed in Section IIL.E.1.a, ¢c(x) and A*(x) = cA(x') are the components of the electrody-
namic 4-potential @e(x') = (@e, A*) = @e(x)(1, B) = 3.

Hence, to the degree of approximation with which we are presently working, we assert that
Dpy(x) = (Do, ), (3.83)

is a pedagogically useful, pseudo 4-potential of Maxwellian gravity, that is to E° what (pie(xi) = (@, A)
is to negative charge—knowing full well that this assertion will be both confirmed and clarified by the
consequences of EM gravity in Section V—although no effort has been expended as yet to show that,
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either like (or unlike) A*, a co-propagating (1/r) u-field is (or is not) induced in the % —continuum by
the GRV of E°. If it is, its mathematical expression could be modeled in strict analogy with the A* field
of propagating electric charge, and possibly confirmed via ring-laser "{-field sensors.

f- The fundamentality of field-potentials—expanded.

The fact that the pseudo 4-potentials, ®p(x") = (Pp, u), of Maxwellian gravity are clearly more
fundamental than the readily observable gravity fields resulting from their temporal and spatial varia-
tions, harmonizes with the late 20" century revelation of quantum mechanics (pointed out in Section
II1.E.1.a); that the 4-potentials @e(x') = (@, A¥) are in fact more fundamental than the readily observable
electromagnetic fields resulting from their temporal and spatial variations—thereby extending the range
of validity of the quantum mechanical revelation. Only now it is clear that all field potentials are not
equally fundamental, and that the 3-vector potential

Pu(x) = €m(x) u(x), (2.2)

of Maxwellian gravity—being a generator of three, interrelated, gauge-field theories (GFT1-3), which
lead unerringly to the hyper-energy field equations governing the creation and the evolution of compac-
tified hyper-dimensional universes and their particles—is, in fact, the most fundamental field-potential.
This claim is in perfect accord with Robert Mills’ assertion that:

“There seems to be little doubt now that the ultimate theory, if it is ever accurately identi-
fied, will turn out to be gauge theory. My own feeling it that there will have to be at least
one more major conceptual revolution before that final goal is achieved.”=2

This revelation; that gravity is more fundamental than other matter fields—despite its “relative
weakness”—helps to explain its long recognized overriding importance as the energy underlying mate-
rial evolution. It thus follows that ideal Newtonian gravity and ‘elevator’ gravity are simply the first two
classical but readily quantizable matter fields to fall under the purview the new e,-physics, and for
these reasons it will come as a very great and very welcome surprise to learn that, contrary to present
fears,2% gravity will be, in fact, the simplest rather than the most complicated field to absorb into a
unified classical-quantum theory of particle structure, consistent with all known particle interactions and
transmutations.
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IV. Einstein-Maxwell Gravity.

A. Einstein’s foresight

It is well known that Einstein never wavered from his conviction that the unification of cosmol-
ogy and particle physics would come about via a continuum theory that would be able to account for
cosmology and the structures of all particles. Einstein defended this proposition with enthusiasm in
his correspondences—referring to his own efforts to bring this about, interestingly enough, as his
“Maxwellian Program”. (Holton, 1996)

In (Holton, 1996) we “hear” Einstein arguing that we can not reasonably settle for a wave-
particle duality in nature that gives more or less equal status to both the field and to its antithesis,
discrete matter-energy. And for Einstein, there was no question as to which of these two extremes
had the greatest logical probability of being both necessary and sufficient to explain everything. As
he said in a letter to his old friend, Michele Besso,

“I consider it quite possible that physics might not, finally, be founded on the concept of field—
that is to say, on continuous elements. But then out of my whole castle in the air—including the
theory of gravitation, but also most of current physics—there would remain nothing.” (Holton,

1996)2%
Einstein also believed that any such classical field theory and cosmology would necessarily in-

corporate his general theory of relativity in some manner.

B. The mass-energy equivalence principle and tensor mathematics
furnished by Einstein.

1. Einstein’s E = mc? unification of particle energy and mass.

Einstein’s unification in 1905 of the two previously disparate physical concepts of particle energy
and particle mass greatly enlarged the then fairly new and restricted 19" century conception of energy;
endowing energy with a universality and objective substance that was previously unknown.

The entire domain of matter particles and fields began to be viewed thereafter in an entirely new
fundamental way: As different manifestations of a universal type of energy, called mass-energy, which
exhibits the mechanical property of inertia that, previously, only bodies of matter possessed. Thus
making it possible to conclude that, in retrospect:

Energy is a more fundamental classical substance for the discipline of fluid mechanics than the
passive and inert property of mass on which fluid mechanics—the very model and inspiration for
field theory, to begin with—was originally founded.

The fact that all matter particles and fields consist of mass-energy, is in qualitative agreement with
implication (i) of Maxwell’s SE Gravity theorem,; that the 6/, energy of any matter particle or field

represents a miniscule perturbation of %, denoted symbolically by SQ.Ei:One can thus assume that the
(1 + p)-dimensional hyper-energy explanations for %4, its (8¢)s, and thus, 8¢, propagation, will
explain both the (1 + 3) mass (m) and associated mc” energy of any 84, in full agreement with the

implication (iv); that ¢? is an indirect measure of "e,,. These assumptions are qualitatively vindicated
with the compactification model described in Sections VII — I[X.
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2. The (1 + 3) tensor calculus of covariant and generally covariant physical laws.

At the turn of the 20" century, the labors of a number of mathematicians throughout the last half of
the 19™ century had produced the elements of a static p—dimensional tensor calculus. 26 And Minkowski
deserves credit for pointing out, in 1908, that special relativity theory could be elegantly yresented and
utilized in the context of a 4-dimensional geodynamic (3 + 1) subset of the tensor calculus.==

Einstein’s special theory of relativity can thus be rightfully credited with causing a unique and
powerful (1 + 3) branch of the (0 + n)—dimensional tensor calculus to become established as an inviola-
bly economical and practical tool for developing descriptions of mass-energy physics—in all of its many
diverse domains of expression; from high energy particle physics to the nonlinear fluid thermodynamics
of numerous practical mass-energy continua—descriptions which are guaranteed to be intrinsically
Lorentz invariant, and thus, as correct as they can possibly be—at the (1 + 3) level of approximation of
physical reality. And of course Einstein himself found the (1 + 3) tensor calculus useful for addressing
the problem of gravity in a manner consistent with his perceived (*en = 0) view of 3-space.

Hence, the only thing that could make it better would be if general relativity theory—which is
known to be actually foo general—could be mathematically restricted in a way that would make the
resulting descriptions completely compatible with Maxwell’s gravity theorem. If this could be done it
would create a clear (1 + 3)-dimensional Einstein-Maxwell interface to a (1 + p)-dimensional hyper
energy physics of the future that would bring closure to the goal that Einstein and Maxwell both shared;
for a basically classical unified field theory. A goal which Einstein and Maxwell laid complementary
mathematical foundations for via their respective mathematical theories of electromagnetism and
gravity. The remainder of this section will show that this grand EM unification is not only possible but
quite inevitable.

C. The implicit 4-vector potential of gravity defined by general relativity theory 25
The general relativistic analysis of gravity is founded on the (1 + 3) tensor formula
ds® = gydx'dx" = dx'dxy, 4.1

where the gy(x') are presumed to contain 10 unknown gravitational potentials—sourced by the
3—volume density of mass-energy and mass-energy-momentum (Ti), in accordance Einstein’s equa-
tions,

Rik - 1/2Rglk = CTik. (42)

This wholly metric description of gravity happens to incorporate an inherently dynamical 4—vector
potential which surfaces when Eq. (4.1) is put into the following equivalent dynamical form:

ds” = ggdx'dx* = B'B; (dx°)%, (4.3)
where,

B = dx'/dx’ = (1, B), and PBi = dxi/dx’ = (Bo, Ba) = (Bo.B ).¥ 4.4)

From (4.3) and (4.4), it can be seen that a// of the field-theoretic information about the field of grav-
ity—for any conceivable physical situation (irrespective of how the field is sourced)—is stored in
nothing more than, and nothing less than, the four elements of

? As indicated, we will be using an over arrow to denote the 3-vector part of a covariant 4—vector.
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Bi = (Bo. Bo) = gu*** (4.5)
The particular way that the gravity potentials are stored in [3; can be seen most clearly by defining
g% = g4 = goa» and G* = Gy, = go, 37, so that the components of 3; can be expressed as

Bo = (goo + g*B). (4.6)
B =(g+0G). 4.7)

Hence, all of the (1 + 3) information about the gravitational potentials—for any conceivable gravi-
tational field—is contained in this particularly simple looking mathematical structure. It thus seems
clear that the completion of Einstein’s Maxwellian program and a solution to quantum gravity problem
can now be precipitated by simply

» Deriving an explicit expression for [3; which is uniquely consistent with Maxwell’s gravity
theorem.

= Allowing the resulting dynamical representation of ds* (the right side of (4.3)) to be the fin-
damental scalar that the geometrical representation (the left side of (4.3)) is slaved to.

This is precisely what is done next.

D. The dynamical scalar illuminated by flat spacetime.

In the y—coupling domain of the €y-continuum, Eq. (4.3) becomes

ds® = Gydx'dx* = (Bi")(dx")* = (1 - B*)(dx")* = (dx"/y)* = [(dx")* — dr], (4.8)

where Bi = (1, — B), gk =G = diag. (1,-1,-1,-1), andy= 1/[1 — B*]"*.

From the practical perspective of X, ds is a valid 4-scalar because it attains an absolute countable
value of zero for the special case that dr refers to a point of electromagnetic radiation—as required by
Maxwell’s theory of electrodynamics. And the successes of Einstein’s special relativity theory have
assured us that the 4-scalar status of ds is preserved, as one might logically expect, when dr refers to a
p” particle as well.

1. The expanded (1 + 3) dynamical symmetry underlying Einstein-Maxwell gravity.
The question then is, how can the dynamical symmetry of BiBi be expanded so that it converges to

(1- [32) for u = 0, and is otherwise in agreement with w-gauge theory? The answer seems to be, simply
substitute ¢ for y in (4.8) so that BB ; has the explicit form

BBip)=(1-w)= 1/7, (4.92)
=0 if w(p) > w(p’) =w’, (4.9b)
>0 if w(p) > w(p") =w. (4.9¢)

The propagation velocity of 8¢y, field-particles in the €,-continuum then takes over the symmetry
role that was previously played by the ordinary rectilinear velocity B of matter particles in empty
3—space. Now that 3, in accordance with Eq. (2.3), is physically explained by either one or both of two

fundamental transport mechanisms (as 3 = w + u), B2 is no longer fixed at unity for a p° field-particle.
Hence something else is needed to create an absolute countable null value for ds when electromagnetic
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radiation is being described. And w—with its null 3-scalar characterization of ‘e, (per Section
I1.D.3)—seems to be perfectly suited for doing just that.

From the viewpoint of >4 then, w(p) = B(p) - u(x) describes the 3-vector difference between the
coordinate velocity of p(x') and the flow velocity of €, at (x'). Thus, wherever it is absolutely necessary

or heuristically useful to do so, we will expand w into 3 — u, w into 3 — u, and w into [ — u. Otherwise
we will exploit the compactness of w, w, and w, and their various inner products in the equations which
evolve as we proceed to explore the consequences of employing Eq. (4.9a) as a driving dynamical
symmetry for EM gravity.

2. The explicit 4-vector potential of Einstein-Maxwell gravity.
To determine the g (®") consistent with Eq. (4.9a) we set
BBie) =1~ (B -w]=[(1 -’ +2up -], (4.10)
and compare this with the right sides of Egs. (4.6-7) to obtain the unique Einstein-Maxwell components
of B; as,

Bo=[(1 —u?) +uP)] = (200 + g°P). (4.11a)
B=u-P=-w =(g+G). (4.11b)
Hence,
oo = (1 = 0) = (1 = 2Dp) = (1 +20,/c7), (4.12a)
g=u, (4.12b)
=-B, (4.12¢)
oy = — 8ocy- (4.12d)
In matrix form:
ij> 0 1 2 3
0 |1-v* u o
gp= 1| uw -1 0 0], (4.13a)
2|l v 0 -1 0
3w 0 0 -1
ij—> 0 1 2 3
- 0 1 u1 u2 u3
glk = 1 v @) -1 u'u? u'e® |, (4.13b)
2 | w? u’u' W)? -1 u’u’
3L o’ u’u' vl (W) -1

where, g = |gu| = [g"] = -1.
Hence, given gi(u”) and the EM 4-GRV

vi = dx'/ds = (v°, v) = (), (4.14)
the many consequences of EM gravity can then be derived from the perspective of >4, via the equation
ds® = (1 = wH)(dx")? = gi(u)dx'dx"* = dx'dx, = BB (dx°)* = v'v; ds” = (dx%/ 0y, (4.15)

Operationally it is clear that this equation merely dictates the form of an invariant 4-rate of change
operator, d/ds = ¢d/dx°, which, in turn, dictates the contravariant and covariant forms of the equations
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describing the first and second order, nonlinear thermodynamics of a free p" particle in an EM gravity
field parameterized by gy(u®), irrespective of the actual distribution of u(x')—analogous to the source
free equations of Maxwell’s electrodynamics.
In the view of Maxwell’s equations and the lightspeed scalar, Ss, it is also clear that the invariance
of [(dx")? — (dr)?] for free electromagnetic energy and p” particles expressed by
ds’ =ds’ =0, (4.162)
ds =ds =0, (4.16b)
serve as a quantification of NPA-C2.

E. The general (1 + 3) EM w-deformation of scalar time measures.£:

Letv' = Qi be the 4—GRYV of both O and r. The reference point 'r and a 6/, particle at x of 2¢ are

then embedded in the same e, flow field, so that formally we can setu =u, w =3 — u, and w =3 — u.
The empirical time change dx’ can then be unambiguously expressed in terms of X parameters via the

velocity-coupling pseudo scalar (vif' = v'B;) via the equation

dx”=(vip)dx’ = vidx' = £(1 — wew)dx’, (4.17)
=y(1 - BP)dx’ foru=0, (3.33)
= y(dx” — Bedr), (3.33)

which reduces in the y—coupling domain, as just shown, to the temporal component of a general Lorentz
transformation that was previously derived from wd'~ of GFT1 for u = 0.
F. The general (1 + 3) EM w-deformation of scalar distance measures.*

Given (4.15), (4.17), and the (1 + 3) scalar equality ds = ds, we obtain (dr)* in terms of £ parame-
ters from the equation

(dr)’ = (dx")’ - (ds)’ = (B+dx")’, (4.18a)
= (vi vk — gi)dx' dx* = my dx'dx", (4.18b)

which evaluates to the expression
(dr)*= [£(drj - dp)]* + (dr.)’, (3.176)

previously derived via GFT1 as one expression of wd'.

G. The general (1 + 3) EM w-deformation of scalar GRV’s.
Given (4.17) and (4.18) it can be shown that
2 [(w—w)’ - (wxw)’]

(ﬁ) - (1 - wew )2

2 2
_ LB 21@2 B_ éﬁ;@ foru=10. (4.19b)

: (4.192)

Giving

? See V.D for the general (1 + 3) EM w-deformations of arbitrary (1 + 3) tensor quantities at O of X.
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LGB
B=""1Tpp)

u=_0, (3.34a)

as previously derived via GFT1.

V. Applications and Implications of EM Gravity.

—Contents—

A. The first order equations governing a fiee massive particle (p”) in the gy (®') potentials of
EM gravity.

B. The Hamiltonian, Lagrangian, and Action functions, and the Hamilton-Jacobi equations of a
free p” particle in EM gravity.

C. The second order dynamics of a p” particle in EM gravity.

D. The EM equations describing how the @' potentials gauge-deform the time and 3-space
components of any (1 + 3) tensor so as to insure that the @', like all other known field poten-
tials, are locally unobservable.

E. A solution of the photon gravitational-mass/redshift problem.

F. The EM field-equations describing how the gy (u”) potentials are sourced by the (1 + 3) en-
ergy-momentum tensor of mass-energy.

G. Some very necessary and fruitful reinterpretations of quantum theory and the experimental
data of high-energy particle physics.

A. The first order EM equations of p" particle dynamics.
1. The structures and scalar associated with fundamental EM 4-velocities.

From Eq. (4.15) I obtain the four-scalar differential operator

(d/ds) = ¢d/dx°, with ¢ = 1/[1 — w*]", (5.1
and via this the following first-order 4-velocity vectors and associated scalars:
dx/ds =v'= (", v) =B = ((1, B) (4.14)
vi = giv' = dxi/ds = (vo, v) = £Bi = £(Bo, B)=/[(1 —u*+ usP), - w] (5.2)
BB =7=(1-w) (5.3)
vivi = BBi=1 (5.4)
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a. Symbols and terminologies for the null limits of u, [3, and w.

Foru—>0,w—f and/— 1/[1- [32]1/2 =v. The environment is the undisturbed 3-space-energy
continuum.

Forf ->0,w——uand/— 1/[1 - u’]” =T. The p" particle is immersed in the potentials ®'(x')
while remaining at rest relative to X.

Ifw— 0because B=u—0: /-1 The p" particle is in its 3-space-energy ground state
of absolute rest in °%,

Ifw—0because B=—-u: /-1 The p” particle is immersed in the potentials ®'(x)
but is in a state of convective free fall or relative
absolute rest.

2. The EM energy-momentum 4-vector pi.

Converting momentum units to energy-units via an implicit factor of lightspeed, and defining
E°=m’c?, the EM energy-momentum 4—vector has the following alternative forms:

p'= (", p)= E'Vi=(E’, (E°B) = (E, EP)=EP" (5.5)

Foru=0, ¢ — v, and p' attains the special relativistic form. Hence, with p* momentum conserved in
the form prescribed by p', and with F = dp/dx” as an accurate description of the Newtonian force, we see
that the equivalence of mass and energy, and the variation of mass-energy with &, propagation veloc-
ity, as previously deduced via GFT1 and described by

wd* = wd’
mc?/m’c? =E/E’ =7 = 1/[1 - w']”, (5.6)

can also be regarded as an immediate consequences of the expanded dynamics and the larger €, physics
underlying EM gravity that results from Maxwell’s gravity theorem.

3. The EM Hamiltonian-momentum 4-vector pi.

From Egs. (4.14,15) I derive the following structures and interpretations of the Hamiltonian-
momentum 4-vector:

pi= gikpk =(po, P) = Ev; = EBi=[E(1 + uew), — wE] = (H, — wE), where (5.7)
H=EB;=E(l — v’ + usf) = (E - pou) = [E(1 — u’) + peul, (5.8)
describes the Hamiltonian of a p™ particle in the g potentials of EM gravity.

a. Terminologies for the null limits of u, 3, and w.

The total energy of a p" particle is:

Foru=0,Hu=0,B=w) =vE" =E%[1-P*" Above its ground state (rest) value. (5.9)
For f=0,HB=0,w=-u)=ET=(1-u’)E.  Below its ground-state (rest) value. (5.10)
Forw=0,H(B=u)= E’ (i.e., abs. or rel. free fall). Equal to its ground state (rest) value. (5.11)
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The phrase at rest in EM gravity will always be taken to mean in the sense that 3 = 0, and thus,
w = — u. Hence, if a p” particle is at rest in EM gravity, it would take (I'— 1)H = E’(1 — I'") joules of
work to pull it free of gravity and thus up to its ground-state energy E’.

b. The EM energy-Hamiltonian momentum scalar.

The 4-scalar associated with p" energy and momentum in a @' field has the following forms:

ppi=[ (")’ -B’1=[E - B*1=(EH+p-PB) = (E")". (5.12)

B. The Hamiltonian, Lagrangian, and Action functions, and the Hamilton
Jacobi Equations of a p” particle in the @' potentials of EM gravity.

The following information may be of some use to theorists interested in formulating the quantum
characteristics of EM gravity.
1. Consistent expressions and relations for Action.

As with p" momentum, I here use a lightspeed scaled action S = ¢S. Hence, p', pi, H, and the Lagrangian
L, will consistently denote mass-energy while S denotes mass-energy-length or mass-energy-distance.
From the perspective of X the quantities S, L, ds, and p;dx’ are interrelated as follows:

S=[dS = [Ldx" =—[E'ds =-[pivids = — [pidx' =— [[podx’ + Pdr], (5.13a)
=— [(B%0)dx" =~ [[po+ B Bldx” = — [(pif)dx’ =—E’fdx’, (5.13b)
= J@S)AX' = [[(80S)dx’+ (VS)edr] = —[pidx. (5.13¢)

Equations (5.13) contain only three distinct integrands: A self-definition of differential Action, dS. The
historic representation of dS as Ldx". And five mathematically equivalent expressions of the differential
Action 4-scalar, dS = — p;dx’, which is a (1 + 3) tensor generalization of the historically earliest Action

integrand, mocB-dr, associated with the principle of least action.

2. Lagrangian and Hamiltonian relations unique to EM gravity.

From Egs. (5.13), I obtain the following equivalent expressions for the Lagrangian of a p® particle
in the gy potentials of EM gravity at x' of s

L=—E'[1-B-w1"==(po-P+p) =—H- P+ B)=-pf'=-pps (5.14)
where I have introduced the symbol, ) = —p , to denote Hamilton’s generalized momentum (scaled by ¢

to convert it to energy units). Hamilton’s generalized momentum then has the following definition and
meaning for EM gravity:

P =0L/0p =wE =-P =p-uE = V5, (5.15)

with,
po= — 08/0x’, (5.16a)
p = -VS. (5.16b)
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3. Hamilton’s function and the Hamiltonian for EM gravity.

Eq. (5.15) shows that P is generally different from both P and p. These definitions and relations,
stemming directly from Eqgs. (5.13), are consistent with Hamilton’s function:

H(P,u) = P+ - L(B.w), (5.17)

=E’[(1- u?) + ueBl/(1 — w?), (5.18)

for converting L(P3,u) into H(), u), and for generating the partial differential Hamiltonian-Jacobi
[Action] equation, symbolically denoted by
H(VS, x') + 85/0x° = 0. (5.19)

Comparing (5.19) to (5.16a), we recover the well-known fact that po = H. That is, the temporal compo-
nent of the covariant 4-energy-momentum vector contains the total energy of a p" particle. Thus it is
appropriate to call p; the Hamiltonian-momentum 4-vector. We then both confirm and derive that the
equations

HP, u) = po = [(P)*+ (E°)’ 1” +u-p, (5.20a)
= E +ue, (5.20b)

describe the standard and the non standard Hamiltonians for a p” particle in the field of EM gravity at X
of Zd, with the non standard expression, (5.20b), illuminating the fact that the difference between H and

E is driven by uef).
4. The Hamilton-Jacobi equation for p”™ and p° particles in EM gravity.
Using 6; = 0/0x', the Hamilton-Jacobi equation takes the explicit forms:

[(VS)* + g™ES) (6:S) 17 + ueVS + 6,8 =0, (5.21)
[usVS+3a,S T — (VS) - g5a:S) (8S) =0, (5.22)
where, 2"(@:S) (8S) = g*pipk = p'pi = (E*). (5.23)

These equations govern the temporal evolution of the Action of a p particle in the gauge field of Ein-
stein-Maxwell gravity at x' of %, For a p” particle, E° = 0, and they reduce to:

VS| +us(VS) + 88/ox" = 0. (5.24)
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5. Hamilton’s canonical equation f motion for B(p) in the field of EM gravity.

Using Hamilton’s canonical equation of motion for the 3-velocity of a p particle,

B(p) = oH/oP, (5.25)
and Egs. (5.20), I obtain:

B(p)= oH/OP =P /[ (DY +(E) 1" + u,

= D/E + u, (5.26)
= w +u forE’>0, (2.3)
= w' +u forE’=0, (2.3)

thereby recovering the cornerstone GRV equation (2.3) of hyper energy theory.

6. On the small w convergence of H to its pre-relativistic form; T + V.

Expanding (5.8) and retaining only second order terms in u and 3, we obtain H = T + Vi where,

T = %E’B? (5.27)
Vi =—E%(%u®) + E, (5.28a)
= —E'®,, + E. (5.28b)

Since the constant E” term in Vy; does not affect interaction forces, we see that in this small w approxi-
mation the Hamiltonian for a p® particle of rest energy E° in an EM gravity field agrees with the pre
relativistic formulation of H, provided that (—su®)E’ is the hyper energy explanation for the Newtonian
potential, @, in accordance with the previous deduction

D = Yu* = — O/, (3.80a)
from Maxwell’s Gravity theorem.

Since this result follows simply from ds = dx’/¢ and the identification of po as H, it offers yet an-
other example of the extreme effectiveness of the (1 + 3) tensor calculus.

8. On the small w convergence of L to its pre relativistic form; T — V.

Expanding (5.14) and retaining only second order terms in u and 3, we obtain L= T — V{, where

T =%E" B?, (5.29)
Vi - E' = - EY(®n—uP), (5.30)
- _E'op, (5.31)
where,
D; = (Op, B ) = (Opn, — u1). (5.32)

Since the constant E® term in V1 does not affect the gravitational interaction, and since it is under-
stood that —E°®y, is the stationary gravitational mass defect, we see that, in this small w approximation,
the Lagrangian for E’ in an EM gravity field contains the pre relativistic formulation plus a field-GRV
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coupling term which gives the gravitational interaction potential, Vi, the same structure as the electro-
magnetic interaction potential, L, in a Lagrangian for a charge e in an electromagnetic field possessing
a covariant 4-potential, @; = — (¢, —cA). Namely,

L. =— e’ = - e(o., —cA-p). (5.33)

Thus, although ®; = (®,,, — u) is not a covariant 4-vector, it is nevertheless functionally identical to
the covariant electromagnetic 4-potential @; = (@., —cA), and as such it provide additional assurance that
EM gravity can be readily quantized—to predict the kinds of 8¢, particles that can be precipitated

specifically by collisionally unleashed gravitational mass-energy, as apposed to collisionally unleashed
kinetic mass-energy.

C. The second order dynamics of a free p" particle in EM gravity.
1. The contravariant power and force equations.

With gik(ua(xi)) and gik(ua(xi)) defined by Egs. (4.13), and pi(xi) defined by Egs. (5.5-6), we now
utilize the well known (1 + 3) tensor equations:
Dp'/ds = dp'/ds + [y pVv* = F'(x), (5.34)
where, o . . .
i) = Tl = g™ Ogjm/Ox" + Ogmi/OX' — Ogji/ox™ ], (5.35)

to describe, at x' of %, the contravariant dynamics of a p" particle in a general gik(ua(xi)) field of
EM gravity in response to a non-gravitational 4-force, F', subject to the tentative free field-particle
restriction defined by F' = 0. The contravariant equation of motion for a free p” particle in an EM

gravity field is then:
dp/ds = — Ty p'vS. (5.36)

a. The 4-rate of change of contravariant p™ energy, dp’/ds.

Using the components of Fojk(xi) listed in Appendix A, and p° = E, we obtain:

dp’/ds = ¢dp”/dx’ = —T%p'V* = Ety, (5.37)

where,
vy = —we[(WeV)ul]. (5.38)

Hence
d[In(E/E))/dx" = [d(%w?)dx")/(1 — W) = — we[(weV)u] = . (5.39)
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b. The 4-rate of change of contravariant p" momentum, dp/ds.
Using the components of I'* k(x) listed in Appendix A, I Jk(x) e, ajk(Xi), and p = BE, we obtain:
dp/ds = £dp/dx® = — Tj(x')p'V, (5.40)
dp/dx’ =E [ ow/dx’ + V®, — Bx(Vxu)+ yu]. (5.41)

And inserting Eq. (5.39) into Eq. (5.41), we then obtain the —acceleration of a free p” particle in a
general gy (u”(x")) field of EM gravity as:

dB/dx’ = d*r/(dx")* = a(x')= [auw/ox’ + VO, — Bx(Vxu) — yw ], (5.42)
= [ du/dx” — wx(Vxu) —yw ], (5.43)
where
du/dx’ = ou/ox’ + (B+V)u, (5.44a)
= ou/ox’ + VO, — ux(Vxu). (5.44b)

From (5.43) it is clear that, with respect to X, the acceleration of a p" particle in fiee fall (w = 0) re-
duces to the well-known expression (5.44) for the total 3-acceleration of a fluid medium. And from

(5.38) and (5.42) we find that p”" particle which is instantaneously at rest at x' of £ will initially acceler-
ate at the rate

dB/dx” = d*r/(dx")* = a(x) = [uw/dx’ + VD, — u(uVdy,) 1. (5.45)
c. The remarkable similarity of electrodynamic and gravodynamic forces.

Consider the pair of equations:
d(/E°B)/dx’ = fgm = E [0w/dx’ + VD, — Bx(Vxu) + (y)ul. (5.41)
dyE°BYdx’= fi = cQ.[ 0A/3x" + V(p/c) — Bx(VxA) + (D)A]. (5.46)

The first equation describes the generally covariant EM gravity force (fg) on a p” particle with rest
energy E’ which is moving with a GRV, B = u + w, through the acceleration-field potentzals gi(u®) of
EM grav1ty at x' of 2%, While (5.46) describes the covariant Lorentz force (f.) on a p" particle with rest
energy E’ and negative electric charge Q. which is propagating with GRV, [3 W, through the electro-
magnetic potentials, (pe(x) (e, A*), at x' of 2% where gik = Gjx = diagonal (1, — -1).

Since electromagnetism is readily quantizable, this remarkable similarity provides further assurance
of the quantizability of EM gravity.
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2. The covariant power and force equations.

With gik(u“(xi)) defined by Egs. (4.13), and pi(xi) defined by Egs. (5.7-8), we now utilize the well-
known (1 + 3) tensor equations:

Dpi/ds = dpi/ds — Y(dg;i/ox' ) p'v* = Fi(x) =0, (5.47)
to describe, at x' of £, the covariant dynamics of a p” particle in a general gik(ua(xi)) field of EM gravity

in response to a non-gravitational 4-force, F;, subject to the tentative free field-particle restriction
defined by F; = 0. The covariant equation of motion for a free p” particle in an EM gravity field is then:

dpi/ds = Y5(dg/ox') p'v-. (5.48)
a. The 4-rate of change of total p™ energy, dpy/ds.

Using po=H, and 8 = 6/0x°, the 4-rate of change of the total energy of a free p" particle in an EM
gravity field is described by

dpo/ds = dH/ds = ¢(dH/dx’ = ¥ 8o[gj(u®)]p'V* = 'ACE do[g(u®)] BB, (5.492)
= (E we(du/ox"), (5.49b)
or, _
dH/dx’(x') = E° we(ou/ox")/[1 - w*]”, (5.49¢)
= — B I'(6®,/0x"), (for B = 0). (5.49d)

b. The 4-rate of change of covariant p"™ momentum, dp /ds.

The 4-rate of change of the covariant component of p” momentum is then given by
dp/ds = ¢dp,/dx" = Ya(Bgu/ox") p'v* = YAlE 8, [gin(u®)] BB, (5.50a)
E[-V®, +Bx(Vxu)+ B+V)u]. (5.50b)
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D. The general (1 + 3) EM w-deformations of (1 + 3) tensor quantities.

As in IV.E, we let v' = ﬁ[f}:l be the 4—GRV of both O and r, so that the reference point 'r and a 6/,
particle at x' of 2 are embedded in the same e, flow field, u = u. Hence, w and w are thus consistently
definedbyw = —u,andw=3 —u.

The temporal component of a general Lorentz transformation,

dx” = vidx' = €[(1 + u-w), ~w]*(dx", dr), (4.17)
= /(1 — wew)dx’, (4.17)

may then be regarded as the temporal component of the (1 + 3) tensor equation,
dx'(B, u, dx)=E'«(B, w)dx", (5.51)

which describes the degree to which the numbers, dx', that quantify contravariant tensor elements in X
are unwittingly inflated or deflated relative to the dx*, due to the fact that the relevant measurement
standards in X are unknowingly w-deformed.

For example. Take the case of an oscillator which is at rest at O of X in the I'-coupling domain.
Then dx° =T'(1 — u?)dx’= dx’T shows that the number obtained in X for the period of the oscillator is
unwittingly deflated, due to wd”.

It follows that the inverse equation
dx'(B, u, dx*) = D'«(B, u)dx", (5.52)

describes how the dx' at O in 2—regarded as empirically quantified proper quantities—are gauge

deformed by [3 and/or u so as to preserve the Null-p,, Axiom, thereby causing Z‘ to be empirically
equivalent to T Using the previous example, dx’ = ngo, orT=T IO =TI TO, shows that, from the
perspective of X, the period of an oscillator at rest in X is increased by the I'-coupling in accordance with
gdz. And since dXidXi = dgkdzk = ds? it follow that [D]= [E]_1 and/or Dim D" = Sik.

It follows that the D' contain wd'™ in a form that applies specifically to the elements of a con-
travariant 4-vector, for arbitrary w and u. And it then follows that the D'y deformations must apply
equally well to any contravariant vector, A'. And since A'A; = A'A;, we must conclude that whereas
contravariant 4-vectors are w-deformed by

A'B, u, AY=Di(B, wA", (5.53a)
covariant 4-vectors are w-deformed by
AB, u, Ay = ESB, wAL (5.54)

Given Eik(ﬁ, u) and Dik(Q, u) one can then obtain the more complicated w-deformation of a (1 + 3)
tensor of arbitrary mixed rank in accordance with the rule indicated by

Tic = ESE™ T m, (5.55)
Tik — Dieka I[/m . (556)

And we use this rule to actually derive E'; and D'y in accordance with the following expanded form of
the Null-p,, Axiom.
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1. The expanded Null-p,, Axiom.
The expanded Null-p,, Axiom states that:

The gy (u”) at éi of 2% must be compatible with
gk = gik = Gy = diagonal (1, —1,-1,-1) at O of .
The tensor E'y (and thus D'y) can then be derived from the equations
gi(u”) = ESE"™ G m, (5.57)
g“(u*) =DD™ G™, (5.58)
by using equations (4.13) for gi(u®) and g*(u%), and
ENB, w) = vi, (5.59)

from (4.17) and (5.51). The derivations are carried out in Appendix B and the results are displayed as
follows.
2. Contravariant 4-vectors are gauge deformed by:

>0
i 1 2 3
0 4 €w £w, £w;
Dy =1 |¢ By 1+ [gw + Lu]wy [gw; + fui]w o [gw; + fui]ws . (5.60)
2 1B, [ews + fup]wy 1+ [gws + €w]ws  [gw, + fup]w s
3 |€8; [gws + fuz]w | [gws + fus]lw, 1+ [gws + €uslws
where T T
g=g(0)=L/(1+ ) =L 1), (5.61)
a. The elements and limits ofDik(Q, u).

D% = (1, w"), (5.62a)
=7(1, B%) in the y-coupling domain, (5.62b)
=T'(1, —u®) in the I'-coupling domain. (5.62¢)

D% = ¢ B # D', (unless u = 0). (5.63a)
=vB* in the y-coupling domain, (5.63b)
= 0 in the I'-coupling domain. (5.63¢c)

D* =38% +[gw"+ /u*lw’, (5.64a)
=38% +g(B*B’ in the y-coupling domain, (5.64b)
= S(XU —f(T"u®u’ in the I'-coupling domain (see (5.61) for f). (5.64c)
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b. The y-coupling and T'-coupling domain limits of Dik(ﬁ, u).

In the y-coupling domain with:

2 o
g=g=y/(1+y) and g =p'=B.
ji—
i _0 1 2 3 . i >
Ofy  xB v B v Bs P23
0] ¥ v B 0 0
i 1 yBir 1+¢gBiB g3 gBiB; | = (5.65)
Dy 1({yB Y 0 0
21yB BB 1+gBofs gBoBs 210 o 1 0
3lvBs  gBsby gBs0> 1+ g5 3 L0 0 0 1
And in the I'-coupling domain with:
f=fT)=T/(1+T) and andu®=u'=u.
ji—
(; _0 1 2 3 . i >
r —Ty —Tw —T'us i 0 1 2 3
10 1-fu? fu f off w00
i —fu —fu;u. —fuu —
le — 1 12 1u3 1o ! 0 0 (5.66)
2 0 —fu2u1 1 - fLI22 —lezll3 2 0 0 1 0
3] 0 —fusuy —fusuy 1-fus” 310 0 0 1
3. Covariant 4-vectors are then w-gauge deformed by:
i ils o0 1 2 3
Mwrew —tw  -tw.  —tw
Ev = 1|-¢wi+G) 1+gw’ EWI¥ WM | (5.67)
2[-Ew2+Gy) gwow  ltgwy’ gwws
3|-Ew; +G3) gwsw;  gWiw, 1+gws
where
g=g(0)= L)1+ )= f(0). (5.68)
G = { g[wx(wxu) + fu }, (5.69a)
={g(uww +u j. (5.69b)
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a. The elements and limits of Eik(ﬁ, u).

E% = /[(1 + uew), — w"]

=7(1, —B*) in the y-coupling domain,

=T[(1 — u?), u%) in the I-coupling domain.

E(XO — _{ﬁ Ea + g(uog)!a + ua} * EOOL (unleSS G= 0)

= —yB“ in the y-coupling domain,

=0

in the I'-coupling domain.

E%= 8% +gw'w’,

=38, +g(y)B*B’ in the y-coupling domain,

=3§%, + g(M)u®u” in the I'-coupling domain.

b. The y-coupling and I'-coupling domain limits of Eik(ﬁ, u).

In the y-coupling domain with:

j—
i 0
o[y
Eik _ 1B
21—y B

3|y Bs

g=g=Y/1+Y

1 2
-y B -y B>
I+ gBifi gBif
gBfi 1+ g
gBsBs B3P

And in the I'-coupling domain with:

ji—
i 0
0 !

i 1] 0
Elk=

g=g)=T%1+T)

1 2
Iy o,
1+ gu12 gujup
guou 1+ guy’
gusu guslp

and

g QS—

gBifs [~

gB2Ps
1+ gﬁ_3%

and

FU3
guus —>

gusu3

1+ gU32

p*=p'=B.

] —

i 0 1 2
or- - 0

Y v B

B y O
2 0 0 1
3_ 0 0 0

1
andu“=u =u.

i -

i 0 1 2
0 r Tu 0
1]0 r 0
210 0 1
3 L0 0 0

(o R =R

o O O W

(5.70a)

(5.70b)
(5.70¢c)

(5.71a)

(5.71b)
(5.71c)

(5.72a)
(5.72b)
(5.72¢)

(5.73)

(5.74)
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E. A classical solution of the photon gravitational-mass/redshift problem.
a. The problem.

In accordance with both w-gauge theory, EM gravity and the perspective of X, any oscillator at a
fixed position in a steady gravitational field will run slow by the factor 1/€ — 1/T" = go” = [1 — u’]”%,
causing its X—frequency to be reduced to v = vy/I, where vy is its standard, proper, rest, or w = 0, fre-
quency. This [—expression of wd”, and the y—expression of wd” as well, were experimentally confirmed
in early 1970 by means of Cesium-beam clocks.2% And since the Y—frequency of any kind of radiation
must remain constant as it propagates throughout a steady medium,2li the Cesium-beam clock experi-
ments served to prove that the T—expression of wd” is sufficient to account for the gravitational red-
shift—solely in terms of the spatial constancy of the reduced frequency of the emitted photon, v=v. =
'U()/E:.

Also, in accordance with the fundamental equation, A = //p, of quantum mechanics and the equally
fundamental equation, E = mc?, of special relativity theory and w-gauge theory, a photon has a purely
kinetic energy and mass which are described in the y—coupling domain by E = Av = mc”.

Hence, the photon gravitational-mass/redshift problem is stated as follows:

Given that the kinetic mass-energy of a photon is accurately expressed by E = /v, and that the
>—frequency of a photon remains constant throughout a steady gravity field, how can we ex-
plain the photon’s gravitational coupling, and thus the mass-energy that a photon /ooses in the
course of propagating gravitationally uphill?

b. 4 solution.

The energy of a photon at a point where the gravitational potential is ¢ can be expressed equally
well as E, = hc/hy. And A, is of course free to vary provided that its variation is linked to a variation in
its intrinsic propagation speed, w?p. We are thus at liberty to say, firstly, that the energy of a photon E is
defined more generally by

E, =hc/h,. (5.27)
And secondly, we may require that A(¢) = A, must be consistent with both
v (9) = vy = y,/Ic = constant, (5.28)
and the intrinsic propagation speed of the photon,
CWo = Up A (5.29)

Thirdly, from the EM gravity expression for pi, the mass-energy of an excited atom which is at rest in
the field is I times its rest value, E°. Hence, the photon is emitted with an energy

E. = RE° = It hc/hg = hc/he. (5.30)
From these definitions we then obtain
Ae= ho/le, (5.31)
wo = goo = 1/T7, (5.32)
Ao = AI/T?, (5.33)
and finally,
E, = (hy I/, (5.34)

62



In accordance with this scheme, the amount of energy that a photon looses in overcoming a poten-
tial I¢, with a constant X—frequency, is then given by

AE = (hy)(& - 1/I3), (5.35a)

= 2(Pmré(hv0) = 2@mE., (5.35b)
where @, = v = — @,/c’.

F. The EM field-equations describing how the g (u”) potentials are sourced by the
(1 + 3) energy-momentum tensor of mass-energy (exercises for the student).

1. The procedure

Using the Fijk(u“) from Appendix A, evaluate the general form of the field equations of gravitation
0 _i i m
fu®, em) = o Lk T Dinl = = w(Tje = Y2gjT), (5.36)

as given by Einstein®Z for the special (greatly simplified) case that g = — 1, which is true for gj(u®), to
get EM field equations in terms of second order time and 3-space derivatives of u® and @y,

2. Challenges for mathematicians.

Solve the EM field equations to get u“(xi) for the case that Tix represents a spherically symmetric
body at rest, so that the field is that of ideal Newtonian gravity. And use the equations, 3 =u + w, and
BO =u + w’, with and without w’= (1 — u?), to calculate the angular precession of a planet’s perihelion
and the gravitational deflection of light. Optionally, use (5.42).

3. Some completeness Issues for the student of EM gravity.

Can you devise a more general definition of ds that puts Vxu and/or Veu terms into gjx?

Can you devise a thermodynamic derivation of the way that lightspeed should vary in the field, wg?
And if so, can you incorporate that into a more general definition of ds that makes explicit use of wg, say
by normalizing w to wg rather than ¢?

For experts in tensor analysis, Taub has constructed a very elegant Relativistic Fluid Mechanics?>t
for the y-coupling domain where gji (his n,,) = —Gix = diag.(-1, 1, 1, 1). Consider revising his notation
so that the signature of the fundamental tensor is diag.(1, —1, —1, —1), and then let the medium be the
em—continuum with n,, = gj(u”). Taub notes that in the limit where a mass-energy medium becomes
incompressible, the speed of sound — the speed of light. Does that mean one could treat the €,—con-
tinuum as a medium that is effectively incompressible in the limit u — 0?

F. Some fruitful reinterpretations of quantum theory and the
experimental data of high-energy particle physics.

To be completed.
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VI. GFT3: The General Physical Principles and Field Equations of Hyper-Energy Theory.

A. Introduction

The 20" century disciplines of particle physics and cosmology uncovered six profound structural
and dynamical attributes (PSADAs(1-6)) of Einstein’s empty ( *en = 0) 3—space. However, since
Maxwell’s energy rich €y—continuum (e, >> 0) supersedes empty 3—space, it follows that the PSA-
DAs(1-6) of empty 3—space will be both more correctly and more profitably interpreted as six profound
structural and dynamical attributes of Maxwell’s ¢ . —continuum.

It will be shown, for example, that given GET1, PSADAs(1-2) of the “e—continuum are entirely
sufficient to identify both the general (1 + p)-dimensional principles of hyper energy theory and the
general type of field equations of hyper-energy theory; with a priori assurance that the theory is fully
consistent with GFT1, GFT2, and the revolutionary 20" century findings of particle physics and cos-
mology. PSADAs(2-6) of the e ,—continuum will then be seen to identify five structural and dynamical
attributes of the e ,—continuum that hyper-energy theory must account for. More precisely:

» PSADASs(1-2) will be shown to identify the general (1 + p)-dimensional physical principles of
hyper-energy theory and the general (1 + p)-dimensional form (y,) of its field equations; in
terms of five hyper-energy postulates (HEPs(1-5)); thereby causing the (1 + 3)-dimensional
properties of the "e—continuum (that were implied by GFT1) to be viewed as compactification
solution of the y,.

» PSADAs(2-6) will then be seen as five specific dynamic and structural attributes of the
% n—continuum that hyper-energy theory must explain.

Sections VII — IX are then devoted to illustrating—with the help of some crucial p-invariant
solution characteristics—hyper-energy theory’s innate potential to explain PSADAs(2-6), and thus, by
implication, everything else about this classically compactified and quantized universe.

B. PSADAs(1-2) and HEPs(1-5).
1. PSADA1 (Uncovered via the classically-grounded quantum theory of superstrings.)

The revelation of superstring theory that physical reality has a (1 + p)—dimensional parameteriza-
tion with p =9, has evolved over the last 90 years from the ground breaking publications by Gunnar
Nordstrém (in 1914)*%and Theodore Kaluza (in 1921)*%iwhich suggested that classical electromagnet-
ism and gravity (CEMG) could be described as different aspects of a (1 + 4)-dimensional CEMG field.
The history of the evolution of p = 4 to p =25 and back down to p =9 (driven by the desire to have the
weak and the strong nucleon forces included in unified formulation), and the persistent absence of a
suitable (1 + p)—>*(1 + 3)’-dimensional compactification theory, are well documented. (36:37: 83, 3% 1020

Because superstring theory unifies a wealth of hard-earned data regarding 8/, particle transmuta-
tions and interactions, there seems to be little doubt that a (1 + p > 3)-dimensional reality and a signifi-

22 :42|

cant fraction of superstring theory “will survive in the final underlying laws” !}
We can therefore claim to know the following about the € ,—continuum:

PSADAI: The ’ep—continuum of this universe is a (1 +p > 3)-dimensional energy
structure that imposes a (1 + 3)-dimensional constraint on the dynamics and
interactions of its &£, particles via a compactification physics that is indige-
nous to hyper-energy theory.
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Given GFT1 and PSADA1 we are naturally compelled to set down the following first postulate of
hyper-energy theory:

HEP1: Maxwell’s "e—continuum is a (1 + p > 3)-dimensional energy structure that is fabricated out
of an elementary, (1 + p)-dimensional, non particulate, inviscid, and compressible energy sub-
stance, called hyper-energy, in such a way as to impose a (1 + 3)-dimensional constraint on
the dynamics and interactions of its (1 + p)-dimensional &, particles.

2. PSADA2 (Uncovered via the cold, inflationary, expansion phase of big bang cosmology.)

In accordance with contemporary big bang cosmology (BBC) and HEP1, we can now claim to also
know the following about the € ,—continuum:

PSADA2: The e —continuum of this universe came into being about 14 billion years ago,
entirely devoid of any 8¢, particles and initially expanding at a relatively high
(so-called inflationary) rate, seemingly as a direct result of a single point-like
explosion in the (1 + p)-dimensional continuum of hyper-energy.

Although HEP1 qualitatively answers the presently open BBC question of what existed before the
big bang, it does not address the more fundamental open question of what caused the big bang. We lay
down the following second postulate of hyper-energy theory in order to provide plausible answers to
both of these questions:

HEP2: Prior to the big bang there was, and still is, a permanent (1 + p)-dimensional continuum of
hyper-energy which is here postulated to possess a presently unknown form of internal en-
ergy (very likely vibrational) which has a natural tendency to produce stochastic eruptions
that are referred to, for lack of a better terminology, as percolations or percs representing
point-like explosions in the hyper-energy continuum.

We therefore propose that a hyper-energy perc provides a qualitative energy-conserving explana-
tion for a big bang tiAccordingly we are led to lay down the third hyper-energy postulate as a partial
answer to the question implied by HEP1; regarding the precise way in which the e —continuum was
fabricated from the hyper-energy continuum. Namely:

HEP3: The ’e—continuum originated from one or more percs in the hyper-energy continuum.”

In Section VII the expansion dynamics of the *e,—continuum is modeled in a way that depends on
only the fact of a perc and not on the detailed physical reason(s) for it. Nevertheless, it might be heuris-
tically useful to consider the following speculations on the physics underlying hyper-energy percs:

a. Non-critical heuristic speculations on perc physics.

It is reasonable to assume that the vibrational internal energy of hyper-energy sources the propaga-
tion of various types of energy waves which effectively endow the hyper-energy continuum with a
potential, ®[x*(1 + p)] for stochastically generating hyper-energy percs at points of convergent, con-
structive interference.

*In Section VII, we will be explaining how (p — 3) percs could acount for a (1 + p)—*(1 + 3)’-dimensional compactification.
® The index (a) covers the integer range (0—p).
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3. The general field equations of hyper-energy theory.
We are thus led to lay down the following fourth postulate of hyper-energy theory:

HEP4: The general field equations of hyper-energy theory (y,) are, to a first order of approxima-
tion, a (p — 3)-dimensional extension of the ordinary (1 + 3)-dimensional, Lorentz covari-
ant, nonlinear mathematics of compressible fluid dynamics, applied to the abstraction of a
(1 + p)-dimensional continuum of inviscid, non particulate, hyper-energy; @5 ¥4 £:3% anqd
encompassing the related but much newer disciplines of Soliton Theory and Chaos The-
Ory.(ff:{&:zr%:sox

LR

4. This universe as a hierarchy of solutions (S) to specific k-sectors (yi) of the .

In concert with most field theories, we say that a k—manifestation sector of hyper-energy is defined
by a k-set of delimiting physical assumptions (boundary conditions, sources, symmetries, parameter
constraints, etc.) which transform , into a particular subset or k-sector, i, the various i"™ solutions of
which, Sy, yield various k—type manifestations of hyper-energy. The k-index is generally alpha-numeric.

In view of HEPs(1—4) then, we are led to lay down the following fifth postulate of hyper-energy
theory:

HEP5: The creation of the “e—continuum of this universe, its subsequent expansion dynamics,
its internal 8¢, field-particle evolution, and the interaction properties of all of its 8¢,
field-particles, can be mathematically described via a hierarchy of solutions to specific
sectors of the , that are driven, at the lowest level of complexity and the highest level of
potential, by one or more hyper-energy percs.

C. PSADASs(3—-6) (As four additional specific challenges to the Sk of hyper-energy theory.)

1. PSADA3 (Uncovered via the Hubble expansion phase of BBC.)

Given the present BBC, PSADAs(1-2), and HEPs(1-5), we can now claim to also know the
following about the e ,—continuum:

PSADA3: The initial inflationary expansion rate of the "e,—continuum spontaneously
transitioned to a much slower and constant Hubble rate with a change in its in-
ternal structure that caused a fixed number of primordial Hydrogen, Helium,
and Lithium atoms, and photons, to be precipitated.ti

2. PSADA4 (Uncovered via theoretical investigations into the physical nature of time.)

In the spring of 1963, with support from the Air Force Office of Scientific Research, 22 leading
physicists met at Cornel University for two days to brainstorm the question: What is the physical nature
of time? Commenting on the outcome of the colloquium, Thomas Gold, the moderator of the collo-
quium, stated:

* Manifesting a 8¢y, particle temperature of ~ 4,000 K at a time of ~ 100,000 years after the big bang, when the photons of
the present 2.7 K cosmic microwave background (CMB) were first able to propagate relatively freely throughout the
expanding e, —continuum. How this fixed supply of elemental atoms and photons became the complex universe of matter-
energy and life-forms that exists today is a truly amazing story that has been summarized by many authors (see refs 36—39
and references sited therein).
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“We can not claim to have solved the main problems...and it may be that no very pro-
found improvement in our understanding of time will ever take place; but it could also
be that some new physical theory will be devised one day that depends on, or defines, a
different concept of time...I personally think that our present understanding is inade-
quate and is perhaps holding us back from a better description of nature.” 5

This claim notwithstanding, the group did come up with a general qualification of time, and a
corollary of it, which said new physical theory might be able to fully explain. As summarized by Bondi:

“If it is agreed that the expansion of the universe has a lot to do with the problem of time,
a conclusion which I regard to virtually inescapable because this process leads to the
dark night sky, the disequilibrium between matter and radiation, and to the fact that ra-
diated energy is effectively lost, then we accept a very close connection between cos-

i

mology and the basic structure of our physics.” 22
Hence, we can now claim to also know that:

PSADAA4: The physical nature of time, and the structures and interactions of all 8¢, parti-

cle, are all intimately related to the expansion of the *€,—continuum of this uni-
verse.

3. PSADAS (Uncovered via analyses of the elementary particle spectrum.)

The elementary particle spectrum encompasses both the long-life stable particles (and anti-particles)
and the hundreds of mostly short-lived particles (and anti-particles) that 20" century science discovered
can be created from the kinetic mass-energy unleashed in head-on collisions of parent particles. The end
products of most high energy collision experiments are thus more ordinary (stable) 8¢y, particles than

were present before the experiment.

From the seasoned perspective of Werner Heisenberg?>ithis implies that a fiundamental theoretical
understanding of the particle spectrum must be possible, and along the same general, nonlinear, field-
theoretic lines that so many other spectra have come to be understood. According to Heisenberg this
implies that theorists should be earnestly seeking to formulate the following two things:

» A structure of the so-called ‘empty space’ that provides an intrinsic boundary condition for the
types of particles that can be transiently or permanently created from kinetic mass-energy.

» An underlying dynamics of matter.

These challenges, Heisenberg said, should be addressed without any philosophical prejudices, and the
resulting theory must be taken seriously—provided that it rests on well defined hypotheses that leave no
essential points open.

“The particle spectrum can be understood only if the underlying
1
dynamics of matter is known; dynamics is the central problem.”-z-'

We have already deduced that a formulation of the fluid dynamics of hyper-energy underlying the
0 ¢ —continuum and & &, particles is central. But now we can claim to also know the following about the

= m—continuum:

PSADAS5: The Oem—continuum contains an intrinsic boundary condition that serves to de-
lineate the various types of 6/, particles which can be formed from collision-
ally unleashed kinetic mass-energy.
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4. PSADAG (Uncovered via additional analyses of the elementary particle spectrum.)
From the seasoned perspective of elementary particle theorist, Hans Peter Diirr:

“It seems that here we come face to face with very general and most important relations
that we had failed to take into consideration.

“If one of nature’s fundamental symmetries is regularly found to be disturbed in the spec-
trum of elementary particles, the only possible explanation is that the universe, i.e., the
substratum where the particles originated, is less symmetrical than the underlying physi-
cal law. It follows that there must be forces acting over long distances, or elementary
particles of vanishing inertial mass.

“This is probably the best way of interpreting electrodynamics. Gravitation, too, could
arise in this way, so that here we may hope to find a bridge to the principles on which
Einstein wanted to base his unified field theory and cosmology ...

“At present it looks very much as if we can interpret the whole of electrodynamics in

terms of the asymmetry of the universe vis-a-vis the proton-neutron exchange or more

4
generally vis-a-vis the isospin group.” 55

Hence, we can now claim to also know the following about the Oem—continuum:

PSADA6: The 0em—continuum contains a substratum which is characterized by a basic
physical asymmetry in its (p — 3)-dimensions, in which both electromagnetism
and gravity appear as long range pseudo (1 + 3)-dimensional fields.

D. Additional challenges for the Sy of hyper-energy theory.

In addition to PSADAs(2-6) of the ¢ —continuum, we have E =mc?, gdl_s , and the quantum
physics of &£, particles as additional challenges for the Sy of hyper-energy theory.

E. Valuable insights into the formal Sy of hyper-energy theory stemming from p-invariant
symmetries and analogous sectors of ordinary hydrodynamics.

In Sections VII — IX, we exploit some symmetry-rooted, p-invariant, qualitative features of the Sy,

and their well studied (1 + 3)-dimensional isomorphs, S',, to illuminate hyper-energy theory’s innate

ability for addressing all of the above described modeling challenges, via the following hierarchy of

hyper-energy solution sectors. ikl

* The spherical hypershock (Ysh, Ssn) sector of the .
= The long range & &m-particle structure (Wps, Sps) sub-sector of Sgp.

» The massive and massless soliton-3 &y-particle propagation (Wspp, Sspp) Sub-sector of Sgp-Sps.
» The massless dispersion-8 &-wave propagation (Wawp, Sawp) Sub-sector of Sg-Sps.
* The de-Broglie wave (Wdgw, Sdsw) sub-sector of Sg,-Sps.

* The quantum behavior (Wqp, Sqp) sub-sector of Sgh-Sps-Sapw-

* Thereby providing mathematicians with six reasonably well defined converging paths to the final field equations of hyper-
energy theory and a qualitative understanding of some of the revolutionary technologies that may be then brought into
being.

® As illustrated, we prime () all aspects of mass-energy fluid dynamics which are similar to hyper-energy fluid dynamics.
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APPENDIX A.
THE CHRISTOFFEL FUNCTIONS (OF THE SECOND KIND) OF gj(u®)
*asckxEk*Derivations to be added before publication, ### & # s asiteiskxek
1. The Christoffel functions (of the second kind) of gy (u®) are defined by:
i = Tl = Ci(@gi/ox) = Vg™ [0gim/Ox" + Ogmd 0% — g/ Ox™]. (A-1)
With gi(u®) and g"(u®) given by (4.13), and @ = @, = 4u?, and 6k = 8/0x", T obtained:

o0 = usVo, (A-2)
Foo(x =[- Vo + Youx(Vxu)]®, (A-3)
T"up = Dop = Y(Buu® + Opu®), (A—4)
oo=—[Vo + dou — u(u-ve)T, (A-5)
Top=—Yau’ [V + (usV)ulg + {/4[0,u" - dpu’] = C'}, (A-6)
Top= u'{14[0o0" + 0pu®] = Dyg} = u” Dy, (A-7)
Hence, T'ap= (1,u")Dap = u“Deg. (A=8)

2. Subsidiary Formulas

In the process of deriving and implementing these components of Fljk, use was made of the follow-
ing formulas:

(uV)u=Vo —ux(Vxu). (A-9)
For any 3-vector, A, A%Q2 C'y) = [(Ax(Vxu)]". (A-10)
For any three 3-vectors (a,b,¢); be[( a*V)c] = a*[( b*V)c] + as[bx(Vxe)]. (A-11)
Therefore, a¢[( u*V)u] + as[ux(Vxu)] =a*Vo, (A-12)
and ue[( a*V)u] = a*Vo. (A-13)
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