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Foreword

The basic tenets of Chronon Field Theory can be found in my Ph.D. dissertation
(thesis) in physics (1982-4). However, the most recent, largely geometric, iteration
of the theory is by far Eytan Suchard’s work. I contributed merely ideas as to
which mathematical tools are best used (foliation, lie algebras, etc.)

This book 1s dedicated to his contributions. Suchard’s theory also has far-reaching
technological ramifications.

A directional time does not feature in Newtonian mechanics, in electromagnetic
theory, in quantum mechanics, in the equations which describe the world of
elementary particles (with the exception of the kaon decay), and in some border
astrophysical conditions, where there is time symmetry. Yet, we perceive the world
of the macro as time asymmetric and our cosmology and thermodynamics
explicitly incorporate a time arrow, albeit one which is superimposed on the
equations and not derived from them. The introduction of stochastic processes has
somewhat mitigated this conundrum.

Time is, therefore, an epiphenomenon: it does not characterize the parts — though it
emerges as a main property of the whole, as an extensive parameter of macro
systems.

History of the Chronon and Quantized Time in Physics

The idea of atomistic, discrete time has a long pedigree in physics (Descartes,
Gassendi, Torricelli, among others). More recently, Boltzmann, Mach, and
even Poincare all toyed with the concept. There was a brief flowering of various
speculative and not very rigorous, almost metaphysical or numerological models
immediately after the introduction of quantum mechanics in the 1920s and 1930s
(Palacios, Thomson indirectly, Levi who coined the neologism

“chronon”, Pokrowski, Gottfried Beck, Schames, Proca with his “granular”
time, Ruark, Flint and Richardson, Glaser and Sitte).



Oddly, luminaries such as Pauli, de Broglie, and especially Schroedinger were
drawn into the fray, together with lesser lights like Wataghin, Iwanenko,
Ambarzumian, Silberstein, Landau, and Peierls. By now, everyone was talking
about minimal durations (somehow derived from or correlated to the mass or some
other property of each type of elementary particle), not about time “atoms” or a
lattice. This subtle conceptual transition between mutually-contradictory notions
caused an almighty and enduring confusion. Is time itself somehow
discrete/quantized/atomized — or are our measurements discontinuous?

Ever since the early 1960s and especially during the 1990s, there have been several
attempts to build on the work of the likes of H. S. Snyder (Physical Review 71, (1)
1947, 38) to suggest a quantized spacetime or a Quantum Field Theory, Tsung Dao
Lee’s work being the most notable attempt. More recent work with relativistic
stochastic models led inexorably to discrete time

P. Caldirola postulated the existence of a chronon (1955, 1980): “An elementary
interval of time characterizing the variation of the particle’s state under the
action of external forces”. He calculated chronons for several types of particles,
most notably the electron, both classical and in (nonrelativistic) quantum
mechanics.

In 1982-3, Sam Vaknin proposed that chronons may be actual particles — more
about Vaknin’s work HERE. A decade later, in 1992, Kenneth J. Hsu suggested
the very same thing (though without reference to Vaknin’s work). He postulated
sequencing cues delivered to particles by captured chronons. Like Vaknin, he
hypothesized the existence of various types of chronons (“large” and small).
Chronons, wrote Hsu are also involved in the catalysis of events. Finally, like
Vaknin, Hsu also posited a field theory for the flow of chronons. In 1994, C.
Wolf again suggested the existence of time atoms (Nuov. Cim. B 109 (3) 1994
213).

In 1993, Arthur Charlesby suggested that particles have an intrinsic discrete time
property and that time (interval in the presence of relative motion) has a “quantized
nature”. This dispenses with the need for a wave concept as a mere mathematical
expedient in the case of individual events (though still useful in contemplating
continuous relative motion). This notion of “proprietary” or “individual” system-
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specific time as distinct from a “systemic”, overall Time was further explored
by Alexander R. Karimov in 2008.

In the same year (1993), Sidney Golden published a paper in which he claimed
that “quantum time-lapses are ... an essential feature of the changes undergone
by the energy-eigenfunction-evaluated matrix elements of statistical operators
that evolve in accordance with an intrinsic temporal discreteness characteristic
of strictly irreversible behavior.”

A year later, in 1994, A. P. Balachandran and L. Chandar studied the quantized
of time 1n discretized gravity models with multiple-valued Hamiltonians. Ruy H.
A. Farias and Erasmo Recami (2010) applied a quantum of time to obtain
startlingly impressive consequences regarding the treatment of electrons (and,
more generally, leptons), the free particle, the harmonic oscillator, and the
hydrogen atom in both classical and quantum physics, in effect proffering a
discretized and surprisingly powerful and useful quantum mechanics. Strangely,
their work had very little resonance.

Quantized time has been used to suggest solutions to a panoply of riddles in
physics, including the K-meson decay, the Klein-Gordon equation, and the
application of Kerr-Newman black holes to electron theory, g-deformations and
stochastic subordination (“‘quantum subordination”), among others (R. Hakim,
Journal of Mathematical Physics 9 1968, 1805; B. G. Sidharth, 2000, Alexander
R. Karimov,2008; Claudio Albanese and Stephan Lawi).

Sam Vaknin’s Work

In his doctoral dissertation (Ph.D. Thesis available from the Library of Congress),
Vaknin postulates the existence of a particle (chronon). Time is the result of the
interaction of chronons, very much as other forces in nature are "transferred" in

such interactions.

The Chronon is a time "atom" (actually, an elementary particle, a time "quark").
We can postulate the existence of various time quarks (up, down, colors, etc.)
whose properties cancel each other (in pairs, etc.) and thus derive the time arrow
(time asymmetry).


https://lccn.loc.gov/85133690

Vaknin’s postulated particle (chronon) is not only an ideal clock, but also mediates
time itself (same like the relationship between the Higgs boson and mass.) In other
words: I propose that what we call "time" is the interaction between chronons in a
field. The field is time itself. Chronons exchange a particle and thereby exert a
force which we call time. Introducing time as a fifth force gives rise to a quasi-
deterministic rendition of quantum theories and links inextricably time to other
particle properties, such as mass.

"Events" are perturbations in the Time Field and they are distinct from chronon
interactions. Chronon interactions (i.e. particle exchange) in the Time Field
generate "time" (small t) and "time asymmetry" as we observe them.

The chronons are BOTH potentials AND actualized events. Events ARE potentials,
potentials ARE events, and chronons are SELF-actualizing. It is like the wave-
particle duality: a potential-event duality. There are no gauge fields in my work
because there is no need for them.

The “collapse” of the chronon is not a collapse at all: it is merely a reflection of the
potential-event duality. The same way that in QM, a particle is not a collapse of the
wave (as distinct from the wave function, of course): they are merely two ways to
look at the same event, mere language elements, a duality. Only the events are
observable and chronons are nonlocal, both towards the past and present.

Vaknin’s work is, therefore, a Field Theory of Time. The Universe is observing
itself. It is the only privileged observer and frame of reference, which restores
intuitive (Einsteinian) determinism to physics.

Future directions of research in Sam Vaknin’s Work

Timespace can be regarded as a wave function with observer-mediated collapse.
All the chronons are entangled at the exact "moment" of the Big Bang. This yields
a relativistic QFT with chronons as its Field Quanta (excited states.) The
integration is achieved via the quantum superpositions.

Another way to look at it is that the metric expansion of time is implied if time is a
fourth dimension of space. Time may even be described as a PHONON of the
metric itself.



A more productive approach may involve Perturbative QFT. Time from the Big
Bang is mediated by chronons and this leads to expansion (including in the number
of chronons.) In this case, there are no bound states.

Chronons as excitation states (stochastic perturbations, vibrations) tie in nicely
with superstring theories, but without the baggage of extra dimensions and without

the metaphysical nonsense of "music of the spheres”. Perturbations also yield
General Relativity: cumulative, "emerging" perturbations amount to a distortion
(curvature) of time-space. Both superstring theories and GRT are, therefore, private
cases of a Chronon Field Theory.

Eytan H. Suchard’s Work

Interacting particles with non-gravitational fields can be seen as clocks whose
trajectory 1s not Minkowsky geodesic.

A field in which a small enough clock is not geodesic can be described by a scalar
field of time whose gradient has non-zero curvature. The scalar field is either real
which describes acceleration of neutral clocks made of charged matter or
imaginary, which describes acceleration of clocks made of Majorana type matter.

This way the scalar field adds information to space-time, which is not anticipated
by the metric tensor alone. The scalar field can’t be realized as a coordinate
because it can be measured from a reference sub-manifold along different curves.

In a “Big Bang” manifold, the field is simply an upper limit on measurable time by
interacting clocks, backwards from each event to the big bang singularity as a limit
only.

In De Sitter / Anti De Sitter space-time, reference sub-manifolds from which such
time is measured along integral curves are described as all the events in which the
scalar field is zero. The solution need not be unique but the representation of the
acceleration field by an anti-symmetric matrix is unique up to SU(2) x U(1)
degrees of freedom.

Matter in Einstein-Grossmann equation is replaced by the action of the acceleration
field, i.e. by a geometric action which is not anticipated by the metric alone. This
idea leads to a new formalism of matter that replaces the conventional stress-
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energy-momentum-tensor. The formalism will be mainly developed for classical
but also for quantum physics.

The result is that a positive charge manifests small attracting gravity and a stronger
but small repelling acceleration field whose physical interpretation is that either the
field repels even uncharged particles that can measure proper time, i.e. have rest
mass, or the field is purely geometrical and only describes non-geodesic worldlines
along gradients of a scalar function.

The negative charge manifests a repelling anti-gravity but also a stronger
acceleration field that attracts even uncharged particles that measure proper time,
1.e. have rest mass whose physical interpretation is that either the field attracts even
uncharged particles that can measure proper time, i.e. have rest mass, or the field is
purely geometrical and only describes non-geodesic worldlines along gradients of
a scalar function.

The theory leads to causal sets. Spacetime exists only where a chronon wave-
function collapses. Work still to be done is to replace particles by strings of
collapse events. The theory in its quantum form is of events and not of particles.

The theory has technological repercussions and implications regarding "Dark
Matter" and "Dark Energy".

The Geometric Chronon Field Theory is, therefore, diametrically opposed to the
Yang-Mills theory because both matter and force fields come from the same source
which is non-geodesic acceleration.

The electromagnetic phenomena are described as a result of the acceleration of a
normalized unit vector which derives from a Geroch time function (Geroch
splitting theorem).

One of the outcomes of the theory is that not only inertial mass generates Gravity
but also charge does and this result does not violate the vanishing of the divergence
of the energy momentum tensor. Charge is supposed to generate gravity (-,+)
5.802135 * 10”9 K g/ Coulomb.

To quote Eytan Suchard himself in Electrogravity: On a scalar field of time and

electrogmagnetism:
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“It 1s possible to describe a universal scalar field of time but not a universal
coordinate of time and to attribute its non-geodesic alignment to the
electromagnetic phenomena. A very surprising outcome is that not only mass
generates gravity, but also electric charge does. Charge is, however, coupled to a
non-geodesic vector field and thus is not totally equivalent to inertial mass. Only
the entire “Energy-Momentum” tensor has a vanishing divergence.

The model can be seen as misalignment of physically accessible events in an
observer spacetime and of gravity as a controlling response by volumetric
contraction of the observer spacetime in the direction where events bend or
accelerate to. This non geodesic acceleration is described by a generalization of the
Reeb class vector, not the usual Reeb vector that does not describe acceleration.
Misalignment of events can be described by 1, 2, and 3 such vectors.

The paper presents a term with 4 vectors but does not discuss its physical
meaning.

The paper also discusses particle mass ratios and the Fine Structure Constant
where added or subtracted area in relation to a disk does not involve a

ratio 1/24 but 1/96 due to the physical meaning of the orientation of a space
foliation which is perpendicular to a time-like vector a and due to the orientation
of a plane which is perpendicular to a time-like vector a and its Reeb class

vector 11 where a is mapped to a 1-Form, da=+n"a. This forgotten definition of the
Reeb class vector 7 1s not limited to contact manifolds.

These two orientations mean that only one side of a 3-dimensional foliation has a
physical meaning and only one side of a sub-plane of that foliation has a physical
meaning then 24 * 4 = 96.

Another interpretation of the factor 1/4 is the Bekenstein - Hawking entropy to area
constant. An additional coefficient 4/ describes an acceleration field strength and
has a compelling source in mainstream physics.

Other two field strength coefficients have compelling explanations, these
are 95/96 and a critical value due to an imbalance equation between gravity and
anti-gravity ~1.556198537190348396563877031439915299.”

Eytan H. Suchard’s Comment on Chronon Field Theory



“The challenge is understanding the theory. It requires understanding of 4
subjects:

1) The Geometric Theory of Foliations.

2) Reeb Class vectors and especially the original formalism which can be used
also in even dimensions. It is not the usual Reeb vector from contact manifolds.

3) Tzvi Scarr-Yaakov Friedman acceleration matrix.
4) Symplectic Geometry directly on the manifold without any phase space.

5) IMHO, even without mastery of these 4 subjects, the paper can be read,
however, deep understanding does require some knowledge in all 4 subjects.
Another obstacle is a quantum leap from geodesic geometry to non-geodesic
geometry. The latter is a conceptual problem.”
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Electrogravity:
On a Scalar Field of Time

And Electrogmagnetism

Abstract

It is possible to describe a universal scalar field of time but not a universal coordinate of time and
to attribute its non-geodesic alignment to the electromagnetic phenomena. A very surprising
outcome is that not only mass generates gravity, but also electric charge does. Charge is,
however, coupled to a non-geodesic vector field and thus is not totally equivalent to inertial
mass. Only the entire “Energy-Momentum” tensor has a vanishing divergence. The model can be
seen as misalignment of physically accessible events in an observer spacetime and of gravity as a
controlling response by volumetric contraction of the observer spacetime in the direction where
events bend or accelerate to. This non geodesic acceleration is described by a generalization of
the Reeb class vector. Misalignment of events can be described by 1, 2, and 3 such vectors. The
paper presents a term with 4 vectors but does not discuss its physical meaning. The paper also
discusses particle mass ratios and the Fine Structure Constant where added or subtracted area in

relation to a disk does not involve a ratio 2—14 but % due to the physical meaning of the orientation
of a space foliation which is perpendicular to a time-like vector « and due to the orientation of a
plane which is perpendicular to a time-like vector a and its Reeb class vector n where «a is
mapped to a 1-Form, da = £n”a. This forgotten definition of the Reeb class vector 7 is not

limited to contact manifolds. These two orientations mean that only one side of a 3-dimensional
foliation has a physical meaning and only one side of a sub-plane of that foliation has a physical

meaning then 221 =L Another interpretation of the factor 2 is the Bekenstein - Hawking
2224 96 4

entropy to area constant. An additional coefficient % describes an acceleration field strength and
has a compelling source in mainstream physics. Other two field strength coefficients have

. . 95 . . .
compelling explanations, these are e and a critical value due to an imbalance equation between

gravity and anti-gravity ~1.556198537190348396563877031439915299.
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1. Introduction — measurement of non - geodesic deviation

Notations

In this paper the Einstein summation convention is used. Derivative is denoted by comma and

: o . avy . . . o
covariant derivative by semicolon. E.g, V,,,, = d_;/ with the coordinates xV. A covariant derivative

example is V;;,, = % - FﬁlvVl where Fﬁlv are the Christoffel symbols.

The Lie bracket is used either to define the usual Lie derivative or to define a commutator of

indices, Vi, U, — V,, Uy,;. Where the term Reeb Class vector is used, it does not mean the usual

u
Reeb vector which is known in Contact forms. This vector will be explained as an acceleration

vector in 4 dimensions.

The Main idea



The main idea is to use actions which are based on accelerations of a unit vector. Suppose we
have a scalar field p then its derivative by the coordinates x is denoted by p, and the unit vector

p . . P
£— or in the complex formalism - =
[ppal @ pa+vp* )|

p*pyand Z = %(p “Ap,+ptp* 5 1s typically used and therefore the unit vectors are written as %

if it exists is . In most of the paper Z =

or as — Pu ith a capital letter.
w
iz p

If the absolute value is omitted, it is assumed that in a correct metric convention (+,-,-,-) or (-

+,+,1), VZ is well defined. The paper assumed p? or in the complex formalism pp* to have a
meaning of time, i.e. p,, is time-like as will be explained. Acceleration vectors will always be
perpendicular to the vector p,,. The theory will be developed for 5 such acceleration fields but

. . 1% . . . . ) u
will focus on one such acceleration. \/% and its acceleration which will be denoted 7” or 7” can

at most span one plane in spacetime. Extending theory to more than one such acceleration can be

either for the plane perpendicular to — \/ﬁ and —£ or for the three-dimensional foliation which is

perpendicular only to — \/ﬁ The generahzatlon to more than one acceleration vector will be

covered in “Appendix C: Generalization to more than one generalized Reeb class vector”.

Adhering to the methodology of Physics

Since the vector ?“ that will be discussed is a space-like vector, in the non-covariant classical

limit it is an excellent candidate to describe the electric field. In the complex case, this will be =

EF = Consmnt( Y u ) where u = 1,2,3 and E is the classical non-covariant electric field.

Therefore, charge rnust be proportional to the divergence —U,;* and —U,U* must be
proportional to the energy density of the electric field in (+,-,-,-) metric convention or +U,;* and
+U,U* in the (-,+,+,) metric convention. When speaking on other force fields, it is essential to
define what is measurement. Measurement in this theory is an accessible event. Suppose the
theory is based on 6 complex scalar fields, one such scalar field is P and we want PP~ to
describe proper time if PP is measured along some curves, not necessarily unique so PP* is not
a coordinate of time as lacks a specific direction. We also want to use other scalar functions
P(2),P(3),P(4),P(5) and P(6). Then a nice goal of this theory should be that either ff* =
PP*P(2)P*(2)P(3)P*(3)P(4)P*(4)P(5)P*(5)P(6)P*(6) will be a probability density or
ff*=P@&)P*(4)P(5)P*(5)P(6)P*(6) will be a probability density and PP* will describe time.
In both cases f f* describes the probability of a reachable event in spacetime. The latter option
means that time is an increasing function and not just a result of measurement while the other
functions describe which events are reachable. Notice the omission of P(1). This omission is
because, as we shall see P(1) is dependent on P.



Introduction

The Result of the Geroch Splitting Theorem [1] is that a field of time can be defined. In simple
geometries such as FRWL, which are Big Bang geometries, such time also has an intuitive
meaning; it is a scalar field and not a coordinate of time. It is the maximal time between each
event of space-time and the Big Bang as a limit, measured by a physical clock that may
experience forces. Such proper time can be measured along different curves and is therefore not
traceable, not geodesic under forces and cannot be a coordinate that also requires a 4-direction.
The existence of a non — traceable time is not a new idea and was postulated by the philosopher
R. Joseph Albo [2] in the 14" century. The approach that will be presented to make peace
between General Relativity and Quantum Mechanics is not to describe Space-Time as emergent
out of huge matrices and to preserve the particles approach [3], but to replace particles with
events. In non-hyperbolic spacetime, a scalar field can still be defined as universal clock but will
no longer be an upper limit of measurable time to an event from a Cauchy surface as an
interpretation to [1].

What information can a scalar field encode, that is not already predicted by the metric tensor of
space time g,,, ? The answer is non - geodesic motion. The motion equations of the theory of
General Relativity predict only geodesic motion. This theory is based on two assumptions,

1) The basic assumption is that matter can be described via acceleration in the gradients of
scalar fields, more specifically, the electromagnetic phenomena can be described by a non-
zero weak acceleration of the gradient of a Geroch function [1], P? in hyperbolic space-time
or PP* if P is complex. The motivation for this is the vanishing of the rotor of such an
acceleration when reduced to 3 dimensional foliations like the electric field. This will be
shown in theorem 3. This acceleration is known as a Reeb class vector field [4] in odd
dimensions but can also be defined in 4 dimensions via a 1-Form a, da = n”a where 1 is
the Reeb class vector.

Important: In odd dimensions, the Reeb field can be defined in a way that it is not the
acceleration of a unit vector field [5]. In two dimensions, the generalized Reeb class vector is
not geodesic. That is an important difference that has been missed all these years. +7 from
da = n"a is the forgotten definition of a Reeb class vector which is used in the definition of
the Reeb class [6] and which is not limited to contact manifolds but is also defined on
Symplectic manifolds. Reeb class vectors and Reeb vectors are not the same objects.

Important: Another problem with most papers on Reeb class vectors is that they ignore
divergence points.

Actions are defined for 1 Reeb class field, "electromagnetic", 2 Reeb class fields "electro-
weak", 3 Reeb class fields, "Strong" and 4 Reeb class fields as a “Fifth Force” or massive
gravity. A definition can be made also for 4 Reeb class fields but its physical meaning is not
discussed in this paper. See appendix C, (65). The motivation to use Reeb class vector fields,

including a complex formalism, can be seen in the paper by Yaakov Friedman [7]. To

a,a

u
8’; ” where K is Newton’s constant of gravity and

complete assumption 1, energy density is



dp .
where p, = K where p is

Pu

/P P2

a scalar field, x* are the coordinates of the spacetime manifold and c is the speed of light. In
simple words, what is claimed in this paper as one possible interpretation of the theory is that
starting from the field X, which is derived from a Geroch function, there exists a physical test
clock type which moves along X and which will continue to move along X also when X is
not geodesic. Another more mathematical interpretation is that an acceleration of the field X
does not mean a physical acceleration of a material clock but that such an acceleration is
merely a mathematical object, more precisely, a field. The field interpretation is consistent
with the complex formalism of this theory where p can be a complex scalar field. That is to
say that a,, is a field which prohibits X from being geodesic. The paper will show a way to
define such a field regardless of the direction of motion of the test clock in the field. X and
a, span only one two-dimensional hyperplane of spacetime. The field must be defined in 4
dimensions. If such a field is the reason for the energy of the electric field, then the
components of a, must be very small, otherwise the simplest interpretation of such
acceleration as of neutral particles in a strong electromagnetic field would be easily
noticeable, however, the simplest interpretation may not be correct simply because of a
complex formalism of the theory.

The strongest claim against the non-geodesic acceleration being more than a field will come
later when it will be argued that such an acceleration would be towards negative charge and
outwards from a positive charge with a new type of charge-based gravity pseudo acceleration
half that size and in the opposite direction. It would mean by the conventional theory of
virtual photons, that negative charge emits virtual photons with negative momentum. If that
was the case, short lived photons with negative mass would also be possible and the
existence of such photons is not supported by empirical evidence.

a* describes an acceleration of a normalized vector X = ¢

2) The scalar fields quantization is P = ),;°_; P (k) such that fﬂ P(k)P*(j):P(j)P*(k) J—gdQ =0

itk # j and [, ~(P()P*(j) + P())P* (k) /=gd€ = 1if k = j where \/—g is the volume
element of space-time, where g is the determinant of the metric tensor. In other words,
instead of a Geroch function, PP* can be replaced by a scalar PP* that integrates to 1 on

reference spacetime manifold and the Lagrangians of the theory will be defined almost-
everywhere in terms of measure theory.

Note: The mathematical foundation of this paper is the Geroch function [1], [2], Reeb class
vector fields [4], not the usual Reeb vector, for encoding trajectory curvature, symplectic
geometry directly on spacetime and not on any phase space due to [7], and the idea of physically
accessible events in an embedding spacetime, an idea very similar to Hartland Snyder’s
quantized spacetime [8] but without any assumed non-commutative relation. The Lagrangians of
this paper are based only on acceleration vectors of normalized gradients of scalar fields.

Challenges to the reader: The challenges to the reader are to understand Reeb class vectors in
their original formalism with the meaning of non-geodesic acceleration, which unlike the usual
Reeb vector, is not limited to contact manifolds but describes how much a gradient of a scalar



field is not geodesic, to understand how two scalar fields and two Reeb class vectors describe a
Scarr — Friedman acceleration matrix [10] as a field and not as a uniform acceleration as
originally proposed in their paper, with the differences from the Scarr-Friedman [10] matrix
which are +1,-1 handedness of a second acceleration plane, the ability to describe spin through vy,
z rotation when the acceleration is in the t, x axes plane and the ability to describe zero charge
when one divergence of the acceleration in the complex plane is positive and the other is
negative so that adding conjugates of divergences nullifies. These are not trivial properties and
they do not exist in the Scarr Friedman matrix [10]. Another challenge is to understand how such
an acceleration matrix can serve as a Symplectic form that acts directly on spacetime and not on
any phase space as is the usual case in mainstream physics. Another challenge, which is
somewhat a quantum leap, is to understand the use of non-geodesic geometry of foliations of
spacetime and its meaning as matter. The Scarr-Friedman formalism [10] will be discussed
shortly in this paper and is essential to the understanding of this paper. This paper does not,
however, take the path of Tzvi-Scarr and Yaakov Friedman [10] because the acceleration matrix
which is used in this paper has different properties and a different goal. The paper purports to
reach a description of a field that rotates the gradients of scalar fields in order to be able to
describe spin for example. Most theories in mainstream physics deal with geodesic curves and
not with accelerated curves, unlike this paper which speaks of both. Another challenge is to
accept that lack of collaboration in solving the field equations of this paper (4), (64), (64.01)

require educated guess of field strength coefficients for Leptons. It is responsible to say that %

for the electron is better understood than before and that the Tau field strength coefficient is
better understood too though more research and collaboration would greatly benefit the paper.

The muon field strength coefficient % is, however, from a critical field value of Quantum

Mechanics and not directly from the presented theory.

. . dp .
We can describe non geodesic integral curves along a field B, = oo for the coordinates x¥, also,
P, need not be time-like in all events of space-time. We now define the square norm for real
. . dz ..U .
numbers as Z = |P,1P’1| and its gradient Z,, = o We define a geometric object 7” that will

measure how much the field B, is not geodesic.

Du

/PAPA

formed by the field X, Z—f must be perpendicular to X because X, X* = c? and then

When ct describes the evolution of the vector X = ¢ along the integral curves which are
dXX*)

cdt
%(XMX“ + X, X*) = 0 which implies X#X,, = 0 since d7 is a scalar. Now writing Z = P,P* we
have,

d Dy Pu _ Py PuZ _ Pyydx? _ PuZyvdx¥ _ Puvp¥  puZivp _ (1)
= B — - - = =

d
- == 3 3
dt PAPA drtVZ Z 223 VZ dt 223 dt VZ JZ 273 Z




_Bvp” puZvp” _ Riup’ PuZnp” _Zy  Zvp'Pu
Z 272 Z 272 2Z 272

Important: (1) is a direct mathematical interpretation of the acceleration in assumption 1 of this
U Zy  Zyp'pu

theory. Writing ?“ =—£_

S, 5z When p, isrestricted to be over the real field, means that the

. oL U, Ut . . ) .
action of the field is dictated to be — “T, /—g in (+,-,-,-) metric convention, g is the
determinant of the metric tensor. The minus sign is because U, is a space-like vector which is
UpPy UyPy

easily shown to satisfy U, P* = 0. It is also easy to see that A,, = SR AW satisfies
Ay % = % and that 4, can be represented as a matrix,
A= (0 %) = Det(4) = —a> = = (1.1.1)
a 0 4
. . . PY uv 2
in the real case with two basis vectors —= and ———, where || U”u, || # 0.

vz |lutu

Al
Important: Understanding (1) is all which is needed to understand this paper. There could be
Zy  Zyp'pu

2z 2z2
however, all the Lagrangians in this paper are based on one or more such fields. (1) is consistent

U : : U
one or more such fields as 7" = and there is also a complex numbers formalism of T“

with the Reeb class vector, not with the ordinary Reeb vector and it means acceleration of a unit
vector in Minkowski spacetime, while P2 or PP* in the complex case is a Geroch function [1].
When describing space as a foliation of spacetime, except for a Geroch function, there are also 3
gauge fields that describe the foliation and one additional gauge field due to the fact that
acceleration can be described in two perpendicular planes.

k
Defining: U, E%"—Z;Z P, consider,
S
dxVNZ dxHNZ (1'1'2)
P#,V_P#ZV_PV,M Pz,
3 3~
vZ 272 vZ 272
Rz, P,Z,
3T 3T
272 272
Lk _ZPt ) B\ 1(Z B ZPY B\ U Uy B
2\ zZz 72 M\z) 2\Z+z7 Z* VZ 2.z 24z
Ly = 1% _ 2R imply, 249 is that 2222 =
But why to use, zU“ _z(z ~7 )andnot simply, R The reason is that - ﬁ—O.



: U : : P .
It is easy to show that ?" behaves as the acceleration of the unit vector \/—% See Appendix D for

another way to derive the Reeb class vector. In terms of a 4-acceleration a,, it is easy to see:

Up _ dcT'xF _ ay

)

2 cdt  c¢2

Where c is the speed of light, 7 is proper time. % is the generalization of a Reeb class vector [4]

to 4 dimensions. Can this a,, have a simple physical meaning of accelerating any neutral mass?
There is an experimental way to find out, once we analyze the electric field in the coming
sections. More rational is to see the acceleration as a mathematical object, as a field.

i —UnPy _ UPu P Un s . .
Defining A, = > 27 Ve get Ay, Al which means that 4, is a rotation and

scaling matrix, however, as a linear operator it acts only on one of two hyper-planes of
spacetime.

The non-covariant classical limit

From the first assumption 1, and (2) the implication regarding the classical non-covariant limit of
the energy of the electric field is as follows:

U, Ut . . .
Action density = — ”71 /—g in (+,-,-,-) convention and by (2) and the matter action of
General Relativity ,

c* U#U” - c* aua“ - aua“
8nk 4  8mK c*  8nkK

Energy density = — (2.0.1)

Where K is the gravitational constant. The explanation for 8K will follow.

Comparing (2.0.1) to the classical limit of the energy density of the non-covariant electric field,
%EOE 2 where E? is the classical non-covariant square norm of the electric field E and & is the

permittivity of vacuum, we have for charge density p,

koo
—2’;;( ~ ESOEZ = |lall = \/—a,a* = ||E|l\/4nK g, (2.0.2)

k

1 a”; p 4K p
EUk;k = Czk = 47TK€0 ES,S = w/47TK€O eoc? = ?6_2 (203)
2
Crucial: When the filed is dynamic then (0, E) = ﬁ% (U, + U,) and E? #
0

c* 1
4'7TK80 8

(U, U™ + U U*) because the imaginary part cannot be neglected!.

The calculation (2.0.3) will be repeated in the description of surprising charge-based gravity and
anti-gravity.



Caveat: Notice that the divergence of the classical non-covariant electric field E;; sums only on
indices 1,2,3 and does not include the time index 0.

U, ut

Caveat: The action — \/—g may need an additional constant to be related to the action we

know from general relativity although there are some considerations that suggest that (2.0.2),
(2.0.3) should not be modified.

In the classical non-covariant limit, being at rest in a gravitational field means to be accelerated

- u 2
against the gravitational field. By (2.0.2) we can write in non-covariant formalism ;‘TL ; = 86111_1(

where in this case a = \/—a,a*. It is logical that the energy of the acceleration field that resists

gravity will approximate the energy of the non-covariant gravitational field. Starting with radius
r this energy is

2

222 2
K 4mr2dr = [ avolume ~ [ =< aVolume (2.0.4)
r 8TK 8K

KM? 1
2r  8mK

Where here g is the classical non-covariant gravitational acceleration. So, the induced
acceleration of keeping all test masses from falling from radius r to infinity becomes equal to
minus the classical non-covariant density of the gravitational field. This is a qualitative
explanation to the constant 8mK where gravity and a field of not geodesic acceleration opposite
to gravity are in balance in the classical non-covariant limit.

Caveat: The acceleration of a unit vector field need not be realizable as a physical acceleration
of every type of a material clock or of material clocks in general. It is a mathematical object.

Hodge star extension: To extend A,,,, from a rotation and scaling matrix (1.1.1) to the entire
tangent bundle T (M) of the spacetime manifold M there is a need to use a contraction of A,

with an antisymmetric tensor. The reason for the difference between the Scarr-Friedman
acceleration matrix [10] and a field of acceleration can be viewed in the light of rotations in
spacetime when both indices of the acceleration matrix are either lower or upper.

The tangent space at the identity of a Lie group is a Lie Algebra and it follows from a

differentiation of the Lie Group left action at the identity. Consider that A,,, is extended to a
second plane in order for A, to become a regular matrix so now 4,, = A, (1) + 4,,(2) and in

0 —a 0 O 0 0 0 O
local base A(1) = aO 8 8 8 and A(2) = 8 8 00 —Oa for some field a.
0 0 0 O 0 0 a O

For regular orthogonal matrices we have A(t)A"*?P%5¢4 (1) = | where I is the identity matrix
and with orbits crossing T = 0, differentiating at Tau = 0 and remembering that an exponent of a

transposed matrix is the transposed of the exponent, we get from A(7) = e™' and
Atransposed(,[) — eTA’trasposed



(A(D)ATPosed (1)) = (I)' = 0 2.1)
( A(T)Atrasposed (T))’ _
Al g4’ Atrasposed (1) 4 A(7)A'transposed pTA/transposed
Where A’ is a Lie Algebra matrix. Setting
Atrasposed (¢ = () = poA'transposed. A(r =0) = 204" = | (2.2)
A'Il + [A'transposed| — 7' 4 pltransposed —

Which means that the Lie Algebra of orthogonal matrices is antisymmetric matrices.

Cartan subalgebras

There are 6 ways to split the tangent space of spacetime into 2 rotation and acceleration planes.

Without loss of generality, consider for some real numbers a, b:

0 —a 0 0 0 —a 0 0 00 0 0
a 0 0 0 a 0 0 0 00 0 01_
00 0 —b o0 o0o0)"loo o —p]~ 2.3)
0 0 b 0 00 00 0 0 b 0
1 1
2 "2 o0 o0
1 1 0 0y/~ai 0 0 0|1 1. 00
i -t 0 0 0O ai 0 0 |2
00 1 1 0 0 —bi 0 1 1
00 i /Yoo o b/| oo 37 3
0o 1 1,
2 2!
The eigenvectors are the columns of
1 1 0 0
i —i 0 0
00 1 1 (24)
0 0 i —i

and



1 1
7 730 0 o
1 1 0 o\t (1T 1. 00
i —i 0o\ _|z 2
00 1 1 1 1
00 i —i oo 2 2
o0 1 1
2 2¢

Each one of the six Cartan subalgebras is a maximal Abelian set of matrices which are
diagonalizable to a purely imaginary trace zero matrix, quite like skew-Hermitian matrices:

—ai 0 0 O
_( 0 ai 0 O 1
D = 00 —bi ol= Det(D)z = ab (2.5)
0 O 0 bi

Where i = vV—1. (2.5) chooses rows and columns 0,1 for the first matrix and the rest for the
second matrix. There are 6 such choices which make 6 Cartan subalgebras [9]. Due to (1.1.1)
The action of (2.5) can be defined as

Det(D)i\=g and a = b = Det(D)z\/=g = a?,/—g = |”Z’”| /=g 2.5.1)

in the real case, where g is the determinant of the metric tensor.

Fig. 1. — The generalized Reeb class vector, not the usual Reeb vector, as an acceleration vector.
Yu
2




To describe a field that accelerates any unit vector, we need an anti-symmetric matrix of
acceleration similar to the Tzvi Scarr & Yaakov Friedman’s acceleration matrix [10] but with the
mentioned important differences.

Considering A(1) in the x°, x* plane, say ct, x in Special Relativity and A(2) in the x2, x3 plane,
say y, z in Special Relativity, the second rotation and scaling matrix means spin while the x
direction is a boost. So, looking at a radial source of such a field, the field perpendicular to the
radius appears rotating from every angle of view and can have two real valued orientations A(2)
and -A(2). Both A(1) and A(2) can be complex, however, there is a problem using skew-
Hermitian matrices because skew-Hermitian matrices allow non-zero imaginary diagonal values
in the complex plane. Diagonal elements should be zero if A(1), A(2) describe an acceleration
field, unless only the real value of VAV *is considered, where A is skew-Hermitian, and V is a
complex vector,

Real(VAV*) = %(VAV* + (VAVH®) = %(VAV* F VAV = %(VAV* —VAV*) =0 (2.6)

And therefore, in the skew-Hermitian case VAV ™ is purely imaginary.

A = OBy UnBa . -
In that case The matrix A4,, = v ey A insufficient for that purpose; however, it can be

extended quite easily, by using the Levi-Civita alternating tensor [11], not the alternating Levi-
Civita symbol.

The problem of chirality relative to the direction of the acceleration field — can be skipped
except for (2.7), (2.8) and up to Theorem 0

Next, we would like to see if there is a mathematical reason to prefer right handedness, as an
extension of (1.1.1),

0 —a 0 0
0 0 0

Al = ‘5 0 0 —-a (2.7)
0 0 a O

) v 1% V. ) )
or left handedness of the acceleration fields A1 - = % or A2 - = % where Zisa unit 4-vector in

. a . . . . . V. . .
spacetime, — is its 4-acceleration and c is a speed of light, where ~lisaunit 4-vector in

spacetime, % is its 4-acceleration and c is a speed of light. The action of A1, A2 takes the form

of the Scarr-Friedmann uniform acceleration [10] although it has a very different meaning in this
paper.

0 0

_ 0 0

A2 = 0 . 2.8)
0

o oQ ©
S OO Q

—a



Both matrices Al and A2 implement a possible way to extend the matrix 4,, = SRV Ay

from(_oa _Oa) to a 4-dimensional matrix. The preference of A1 is discussed.
Obviously when
0O —a 0 O 0 —¢c 0 O
_[a 0 0 O _[c 0 0 0
4=lo 0o o0 -b) |0 0 0 -d 2.9)
0 0 b 0 0 0 d 0
AC-CA =0, therefore A(B+C)-(B+C)A = AB -BA such that
0 0 —x -z
[0 0 =¥V —w
B=\, y 0 0 (2.10)
z w 0 0

To find the root decomposition of the Lie algebra of the skew-symmetric matrices by the Cartan
subalgebra which is described by matrix A we need to solve for some eigenvalues 1 and
eigenvectors of the ad() operator ad(A)B = [A, B] = AB — BA.

ad(A)B = AB (2.11)
0O —a 0 0,0 0 —Xx —2z
a 0 0 O0}){O0 O =y —wj|_
0 0 0 —b|\x Yy 0 0
0 0 b 0/ \z w 0 0
0 0 X =2 /0 —a 0 O 0 0 —x —Z
oo ¥y WwWifa 0 O0O0}_,{0 0 ¥y —W
Xy 00>000—b_/1xy 0 0 (2.12)
z w 0 0 0 0 b O z w 0 0
0 0 ay aw
0 0 —ax —az
—bz —bw 0 0 o
bx by 0 0
0 0 —bz bx 0 0 ay + bz aw — bx
00 —bw by | _ 0 0 —ax +bw —az— by (2.13)
ay —ax 00 |\ —ay—bz ax-—bw 0 0 :
aw —az 0 0 —aw + bx az+ by 0 0
So, we have the following equations:
—ay — bz X
ax—bw | _ .|y
bx—aw | =2 z (2.14)
az + by w



Therefor we need to find solutions to the eigenvectors and values equation:

0 —a b 0 X X
a 0 0 —b y_ y
b 0 0 —a 2 | = A h (2.15)
0 b a 0 w w

Bearing in mind that the skew symmetric matrices are a Lie algebra also over the complex
numbers, consider the root system of the Cartan subalgebra of skew-symmetric matrices (2.3):

-1 1 1 -1
_| - —i [ [
s=| _ L l (2.16)
1 1 1 1
1 [ i 1
4 4 4 4
1 [ i 1
-1 _ 4 4 4 4
S A
4 4 4 4
1 [ i 1
4 4 4 4
—i(a+b) 0 0 0
D 0 i(a—Db) 0 0
B 0 0 i(b—a) 0
0 0 0 i(a+b)
0 -a -b 0
a 0 0 —=b|_ -1
b 0 0 —a | SDS
0 b a 0
In view of the action of 4 in (2.5.1) and due to (1.1.1), (2.9), the action of ad (A) is:
1
Det(D)z,/—g = |(a+ b)(a — b)|\/—g (2.16.1)

Important: Det(D)%\/—_g is zero where g is the determinant of the metric tensor and where a =
b or —a = b. This is a good motivation for considering only a = b or —a = b. The reason is that
the sum of the action of the roots of the Cartan subalgebra and the action of the acceleration
matrix (2.5.1) when a = b or —a = b depends only on (1.1.1) and is well defined in (2.5.1).

We also touched on another possible point which is the joint action of

Action(A) + Action(ad(A)) = (lab| + |(a + b)(a — b)I)\/—_g (2.16.2)



UtU,
4

a=b V—a=b= Action(A) + Action(ad(4)) = a*/—g = —

. . . vty . . .
in the metric convention (+, -, -, -) or TA in the metric convention (-, +, +, +).

And consider the root system over the Cartan sub-algebra of the skew-symmetric matrices,

0 —a 0 O
_|a O 0 O
A= 0 0 0 —b (2.17)
0 0 b 0
0 0 —x -z
[0 0 ¥V —w
Root = Xy 0 0 € (2.18)
z w 0 0
0 O 1 i 0 0 -1 —=i 0 0 -1 i 0 0 1 —i
o o0 i -1 0o o0 i -1 0 0 —-i -1 0 0 —-i -1
-1 —-i 0 o J)\r -i o0 oOoJ)\1 i O O/J)\=-1 ¢ o0 O
—i 1 0 0 i 1 0 0 —i 1 0 O 1 0 O

A physical meaning in the classical sense - because roots are linear operators and are therefore

acceleration matrices - is that the real part of the resulting matrix should consist of the following
0 .. —a

representations | ... ... .. |. The Cartan algebra has no real eigenvalues except for zero, as
a .. 0

: 1 «
expected from an acceleration matrix > (Root + Root™) where the * operator does not represent
transposed conjugation but conjugation over the complex numbers

%(Root + Root*)% =2 (2.19)

c2
Where ~lisaunit 4-vector in spacetime, Ca—z is its 4-acceleration and c is a speed of light.

The meaning of (2.19) which leads to (2.7) or (2.8) is that a subspace of the skew-symmetric
matrices can be used to represent a physical acceleration in addition to (2.3). This subspace is
represented as a direct sum of the Cartan algebra [9] and two roots out of 4 when a=b or -a=b.
The linear combination of only two roots obviously does not cover all the skew-symmetric
matrices over the complex field.

In conventional particle - based physics, there is no meaning to the chirality of an electric field of
an electron although existing models do say that an electric charge emits virtual photons and
obviously such virtual photons should have a chirality. However, there should be a fundamental
difference between the chirality of a spin and the chirality of the acceleration field, which is
discussed in this section.



The result of (2.19), (2.7), (2.8) is an equivalence between the orientability in space and the
asymmetry of time if either (2.7) or (2.8) is maintained in the same form along world lines.

An orientation on a manifold is the sign of the determinant of an atlas of coordinate systems.
When Dr. Sam Vaknin was shown the result in (2.19) he made an important remark that (2.19),
(2.7), (2.8) leads to time asymmetry. Obviously due to “Appendix H — Causality conservation
theorem”, the Geroch time function PP* can be either monotonically increasing or
monotonically decreasing except for a set of measure zero. If we assume that the cosmos is a
“Big Bang” cosmos then the Geroch function must be increasing, however, it is preferable not to
make such an assumption.

Theorem 0: Time asymmetry special theorem (Suchard - Vaknin): The local time coordinate
1 (Pu + B/ ) must have only one possible direction, when L& is not zero, or in the real case, B,
2 2

must have only one possible direction if and only if space is orientable. This theorem has a
meaning and is not trivial due to “Appendix H — Causality conservation theorem”. For the sake

of simplicity, instead of dealing with % (P“ + P/ ) and i (Uu + Ul’j) this theorem is proven for real

numbered vectors.

Note: Implicitly the theorem assumes that % is smooth and that A1 in (2.7) or A2 in (2.8)

describes a non-degenerate smooth matrix along the integral curves of B, and in small

neighborhoods around this curve in each foliation perpendicular to B, in the real case or
%(Pu + B/ ) in the complex case. Without loss of generality, we assume Al as in (2.7) 1s

maintained along continuous open time-like curves.

v 14 v

u u .
\/_, x! = or x° \/_, = — ——the acceleration
,u)Lu}L /u aut

. . 0 1 .ot 0 —a 0 a .
matrix restricted to the plane spanned by x°, x* will be (a 0) and (—a 0) respectively

and (2.7) is either A1 or —A1. It is easier to check how the sign of alternating forms changes

Proof: Notice that if we choose x°

instead of using determinants. For example, consider x°”x12x22x3 with locally perpendicular
coordinates x°, x1, x2, x3. The theorem proof is immediate from the orientability of the space

foliation which is perpendicular to % (Pu + B ) or to P, in the real case. For simplicity, proceed
with the real case; one direction of the proof is easy, if P, is asymmetrical and therefore —F, is

not a valid direction of time, then (2.7) dictates the orientation of space when ﬁ is not zero, to

PyUpy Pply

VZ 2 VZ2

of the perpendicular plane by using the 2-form dx2”dx3 and by (2.7). We will later write such an
Py Uy  PuUy

extension to the perpendicular plane by using the form (\/—_7 7 7) dx"*"dx" in a tensorial

see why, consider that the alternating form (—= —)dx*"dxV defines the orientation also

way. For simplicity, by choosing x° = L and x!

uv
VZ - \[ﬁ
uxu

two possible orientations of a



perpendicular form x?”x3 are dictated by (2.7) which depend only on the sign of u,,, (H)uy,, but

that means that the sign of x1*x2”x3 can be only one. The 3 cases we need to consider that are
dictated by (2.7) are,

0 a 0 0

1_ < _ 1 2 o 2 3_< _.3 _[—a O 0 0
xt—> —x'A(x*—>—x* VvV x°—> —x°) => Al 0 0 0 a (2.20)

0 0 —a 0

And

0 —a O 0

2 42 3_< _.3 _la 0 0 0
Xe=>—x° AN x°—>—x° = Al = 0 0 0 —-a (2.21)

0 0 a 0

In both cases the orientation of the space spanned by x1, x2, x3 is maintained. The converse starts
with space foliations which are orientable so the sign of x'”*x22x3 is determined but then if we

Uy

uaul

change the sign of x = we also must change the sign of either x? or x3 but not both or to

swap their order and then by (2.7), the sign of x° = 3—% cannot change which means time
asymmetry. The orientation x*,x2, x3 needs clarification. Locally we can write the following

pu(0) _ Dbu uy(0) pu(1) uu(1)

vectors = , , ,
JZ(0) pip, 2 Jz(1) 2

scaling which are two perpendicular planes where unit vectors are accelerated. By using the Levi-
pu(l) uu(l)

Jz@y

qvag Pu(0) uy(0) pa(1) ug(1)
Jz(0) 2 Jz(1) 2 ) (2.22)

, to represent two perpendicular planes of rotation and

Civita tensor [11], two different orientations of can be defined as two possible signs

sign(E

C e . 1 .
which is either +1 or -1 when E#vA¢ 22 (© uy©) pa) ugW) is non-degenerate. Now, having other

Jz0) 2 Jz(») 2

which span the same tangent space as the one spanned by

p“(Z) pu(?’) pu(‘l')
JZ(2)’ Jz(3) JZ(4)
uy(0) pu1) uu()

2 .z 2

three functions

another orientation can be defined

: pvag wy(0) pa(1) ug(d) p%(2) pP(3) pS(4)
Sign(E 2 Jz(» 2z MBS 7(2) Jz(3) NGOl (2.23)

pu(0)
JZ(0)

Pu(0) r*) pfB) Pl@
forces NE0) V2@’ V23’ Jz2@)

will be discussed in (64) and in Theorem 7. They are the basis for a chromodynamic theory which

So maintaining both the sign (2.22) and the sign (2.23) consistently along the worldlines by

u(0

to have one possible direction along these worldlines. The vectors

means it has a Lagrangian which depends on 3 acceleration vectors.



Q.E.D.

Note: Not to be ungrateful it is important to mention that (2.16) - (2.18) was checked by using
the online Wolfram Equations internet site.

A 3-Chirality tensor from A,, = —A,, where A,, # D{,, the exterior derivative for some

¢, — can be skipped

i. -2 ( axH 6x") _ ax* axH oxV 9%x* 9xY axt 9%xY (2.24)
absc = Gyuc \ WV gyagyb) T CHVIA Gyc gya gyb KV gyagyc gyb KV gya gybgyc '
Now
axt 9%xV 9%xH* oxV
T (225)
1 dya aybayc 14 aybayc dya
A _ i( axH ax") _ ax* axH ax¥ a%xk axv 9%xH 9xY (2.26)
abrc — dy° uwv dya ayb uviA dyc aya ayb uv dyrdyc ayb uv aybayc dya .
.. 9%x#* oxV
Writing Yacp = Apy 3y335% 357
d IxH axV) Ax* dxH axV
2 (4, 222 =4, 22 0 - 227
ayc( uv aya ayb ﬂV’). ayc aya ayb + yaCb ybca ( )
And adding cyclically we have
Yacb — Ybca + Yeba — Yave + Ybac — Yeapr =0 (2.28)
02%xH 92%xt
Because Yach = Vean @s 9y30y¢ = 3ycaya SO Yach — Yeab = —Vbca + Vbac = Yeba — Vbea = 0.
We therefore have
a dIxH oxV a dxH Ox") a ( dxH ax")
2 (4,252 2 2 (4,220 = 2.2
dy°© (A#V dya ayb) + ayb (AHV dyc aya + dya AI«W ayb dyc¢ ( 9)
ax axH 9xV - - -
(Auv'l+ Al;uv"' Av/lly ) a_yc 9% 9yb = Aaprct Acant Apcra (2.30)

Which proves that A,,,3+ Ay + Aypsy 18 a tensor when Ay, = —A4,,.
The 3-Chirality tensor vanishes where A, is exact — can be skipped

When A, is an exact form then DA, dx*"dx” = 0 = Ayy,2+ Agun+ Ay = 0. The proof is
not difficult.

Apvir— Apiw = Ourysp— Quoaw = 0= Ayin dx*hdxHrdxY = DA, dx*"dxY =0 (2.31)
Auwl"’ Al;uv'l' Av/bu = Wy a— Wyt Opop = Wpoa wt Wyop = Oy o =

Wyyy 2= Wy wt Wh,y ry— Wiy 'u+ Wy, yp— Wy, i) = 0



The 3-Chirality tensor that does not vanish — can be skipped

P,(0) P, (1) Py (1) P, (0)
Hypy = == : — == 2 2.32
HY = J1Ps(0)Ps(0)] IPS(D)Ps(D] /PSP (D[ /IPS(0)Ps(0)] ( )
Huv;}fi' H)L;uv-l_ Hv/'l;u #0 (233)

If P,(0) and P, (1) are independent vectors.

Hodge star spin-like field extension and zero charge: Regarding (2.7) or (2.8) We have B*V =

%E wvap Agp which define an acceleration matrix in a perpendicular plane to the plane spanned by
P u . .
\/—% and 7“ In the complex case we define the acceleration matrix: F,, = Ay, + yB,, where

yeU(1). With a vector w¥, w¥w,, = c?2, we derive its acceleration,

Fy wY _ Auw) B — i%EuvaﬁAaﬁ 3)

Note: If spacetime could have only one orientation as hinted in (2.19), then either + %E uvap Agp

U UH U UH

would result in =0or— %E wvap Agp would result in = 0. In this case, the action

could be described differently as % (AWA‘” + BB ). Such a possibility would lead to only

one type of neutrino orientation but there should be another orientation too.
Zero charge which can work for both complex and real formalisms

This idea of spacetime orientation leads to an expression of zero charge even without using any
complex formalism.

ARV — %([T“V + %Eyvaﬁgaﬁ), BHV — %(Euv _ %E“V“B/Ta,g) (3.1)

Uu©@ Py(©) _ Uy(®) Pul® 4y - U@ A Uy (1) P

. AUV —
With field generators A 2 720 O] 2 20 2 Tz

Notice

that it is possible to have
AW =~ (AW 4 ~EROBBLg) = 0 V AR = Z (AW + ZEMF Bop) # 0 (3.1.1)

Moreover (3.1.1) should work also if U, (0)U#(0) = 0, but U,(0) # 0.

P, . P ; .
—£ is the same as for —==effor i =

Vizi Jizl

v—1 and a smooth scalar 8. See that you understand the idea of a field of acceleration that maps

v
4-velocity to 4-acceleration by multiplication with an anti-symmetric matrix [10], F,,, WT = %

) U
Exercise to the reader: show that the Reeb class vector 7” of



In Special Relativity, 4-velocity is perpendicular to 4-accleration and w¥w,, = c2. F,,, is then an

Acceleration Field and it can be deconstructed into the sum of two matrices which act on two

perpendicular two-dimensional hyperplanes in spacetime. By, = %E wvap Agp and B, =

— % Ervab Aqp yield the same result in (3). When reduced to the three-dimensional foliation

which is perpendicular to

— % E‘“’“BAO([; mean that B, =

B,

1Z|

2 1zl 2

If % has a divergence point, say Q, then the choice By, =

_P@wU@u  P@)uUQR)y

, where P(2),P¥ = 0, U(2),P" =0,

U(2),P(2)Y = 0, and finally the complex numbers case can also yield the following,

U+ U0 ;#=0

(3.2)

With two independent Geroch functions [1] and the root of the determinant of a Gram matrix, it
is easy to develop a theory of zero charge also when (3.2) does not hold. Such an offer will be
presented in (64), (64.01).

Lagrangian generalization offer and further research offer — can be skipped up to “What is

this paper’s goal?”.

It is possible to define a Lagrangian for two independent acceleration vectors that are related to
each other by multiplication, here it is presented in a complex formalism, with a volume element

+/—g, and with Reeb class vectors, not Reeb vectors, which are perpendicular to

definition of D(2) in (64).

Pu

= and see the

A A
A+ 04, =
8
1
1 PP (1)*F+P*P(1)¥ 0 PU 4P Uk |2
2ZZ(1) 2V2Z
P P(1)*k4+p* (1)K 1 P(1) Uk +P(1)* UK 0
— 24/ZZ(1) 2\2Z D(Z)—% /__g (321)
0 P(1)U*k+P(1)* UK vkug+urkuy ukug+u)*kuy
2V2Z 8 8
P U +P* U1k 0 vkug+u@ku,  v@kU@p+u@) Uy
2V2Z 8 8

The meaning of (3.2.1) is of a squared acceleration which is the Minkowski squared norm of a

spacelike vector. In (+,-,-,-) metric convention, a negative sign has to be added, —

e+,
—2.

*A A7x
The following norm calculates a physical non-geodesic acceleration, /M . Since the 3

8

forces in Nature seem to be aligned with the electric field, it is reasonable to assume that {; must
be either aligned or anti-aligned with Uy, or in other words,

o= f(x*)Uy (3.2.2)



G+
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A—f( #)U,1+U*

. . . U,+U*
for some scalar function of the coordinates f(x*). A real valued vector is then —£ " £ but to
assume this expression is the direction of an acceleration vector, by Occam’s razor must be

U, U**+u* U*
% ./ g. Such a variation indeed

,u

inferred from a variation of the Lagrangian L=

. . UH+U*H . . . . .
involves the divergence, (+T) ;u Which implies that has indeed a meaning of an

. . . . Ug .
acceleration of a unit vector. The zeros in (3.2) mean that the acceleration vector 7" is

P (Zu ZAP*AP,L)P# (Z#P” Z,p**

perpendicular to the unit vector

Z) % = 0 and then the

vz’ 272 272
PkU*k+P*kU*k .
term W 0. If P, and Uy are perpendicular to P(2)y and U(2) then of course
PLU(2)**+P* U(2)"* . . . .
kU(2) zjﬁk @ 0, however, this Lagrangian can define an action operator even without such

an orthogonality as a prerequisite and is therefore more general. The Lagrangian above has

symmetry SU(2) and is therefore offered as a generalization of this paper with properties of the
“electroweak” field. To summarize the motivation of this section, saying that an energy density

can be described as the negative squared norm of an acceleration of unit vectors in (+,-,-,-)
metric does not mean such acceleration field can’t be a result of other Reeb class fields. The
description of the electric field as the simplest example is discussed later.

Quantum Gravity - Could non-geodesic acceleration vectors also explain the gravitational

field? — can be skipped up to “What is this paper’s goal?”.
u
The pseudo-acceleration of a test particle with velocity % in weak gravity satisfies,

dzx”_l_l.,u dx® dxh
aB dr dr

=0

d?xH p dx*dxP

=0
dt? aB dr dt

With weak gravity:
uw =N + Ehuv
dxH
0(%) =0
And then space terms are neglected, which reduces the equation of motion to

d?xH u dx®dx°
dat? aB dt at

=0

0
While ddit = ¢, the speed of light, we get,

(3.3)

(3.4)

(3.5)

(3.6)

(3.7)



dZxH
dt2

~ =2l = —sc2e(ht )+ h oo — hoo ) (3.8)

And in a static field

1
[0 = —>hoo (3.9)
d?x* 1
dt"z ~ —c?ehgot (3.10)

Consider the following representation of the metric tensor,

_ P@uPO)y  P()PM)y  P@uPR)y  P(3)uPB)y

w20 Z(1) Z(2) Z(3) G.11)
At this point no full tetradic representation is considered and P (i),P(j)* # 0 for i # j or
P),P(H* =0fori #j.
. : . : . o P(0),P(0)y .
Consider the weak field equation of motion while focusing on the contribution of ————s0 in

Z(0)
. 1 . . . .
that case it is necessary to say that we account for only " of the gravity if the contribution from

all fields, P (i) is equal, in that case, P(i)? represents time,

100 4 12p(0)o (0"  p(0)z(0)H, 1
2 pZ(O) = 2 ;ﬁ (p\/m - 225 )~ Zréio G-12)
_12p(0), (p(mo.ﬂ ~ p(o>OZ<o>.ﬂ> _ p(0) (p(O)ozm),ﬂ ~ p(O)o.“) Lo
2 J7(0) \JZ(0) 275 JZO\ 275 Jz@oy) 4%
p(0)o (P(0)6Z(0)* p(0)Ho) Z(O)F UWO¥ 1
0)o,* =~ p(0)*, — ~ =~ ~ —T#

The latter result is due to p(0)4,p(0),, p(0)5 being neglected but not their derivatives and due to
(1). The conclusion of (3.12) is that (3.11) can describe weak gravity, however the scalar fields
P(0),P(1),P(2),P(3) in this case, do not represent force fields but Gauge fields.

Caveat: An important caveat is that even if the complex formalism of (3.12) is used, 8 complex
scalars may not be able to describe gravity. Contribution from additional fields may be needed.

Caveat: Do not confuse pseudo-acceleration and non-geodesic acceleration, which is a
generalized Reeb class vector, here used to describe the energy of force fields. In general,
geodesic curves are not geodesic when mapped to a flat spacetime. The meaning of (3.12) was
simply to show the possibility of using non-geodesic curves as the underlying field that drives
gravity too, and not only other force fields. This can be achieved by mapping geodesic curves to
non-geodesic curves in flat spacetime. Even the complex formalism may not be sufficient as
mentioned in the previous caveat note:



__ P(0),P"(0)y+P"(0),P(0)y 3 PP (Dy+P*(0),P(Dy
w = 2 T 4=l 2

(3.13)

Important: P(0), is interesting when it is not geodesic also in curved geometry, when it is not
only pseudo non-geodesic simply by omission of the Christoffel symbols.

What is this paper’s goal?

This theory represents energy density as a Lagrangian of accelerations of normalized gradients of
scalar fields. The most interesting case is when these scalar fields are over the complex field. The

first scalar field P is such that locally PP*, or P? in the real case, can be considered as a time

1 . . d *
coordinate through a time-like vector (PP*), u= g; 1; )

for 3 accelerations which result from three scalar functions, P1, P2, P3 such that
P1P1*,P2P2*, P3P3" are “local coordinates” of the foliation perpendicular to (PP*),H. The

offered Lagrangian will be offered such that P,; , P1,; , P2,; , P3,; need not be perpendicular, by

. This paper will also offer a Lagrangian

getting rid of the non-perpendicular components in the Lagrangian calculation. Such a definition
does not require cumbersome spin-connections and simplifies the theory. The case for two

. . . . . .U
accelerations can be defined in two different ways. One is to define P,, and its acceleration 7"
and then to use the Levi-Civita tensor to calculate the plane perpendicular to P,, and its
acceleration % The second is to use a Lagrangian formalism for two perpendicular planes. The

first formalism extends the acceleration from one plane to the other. These planes are known as
Lagrangian Planes in the theory of Symplectic Geometry. The second case represents two
independent accelerations fields. The theory is also well defined if PP*, P1P1*, P2P2*, P3P3"*
integrate to 1 on a spacetime manifold as long as the gradients P,; , P1,; , P2,; , P3,; vanish on a
set whose measure is zero. In such a case, it is said that P,; , P1,; , P2,; , P3,; are geometric
chronon scalar fields. As a last caveat it is important to distinguish between an acceleration of a
normalized velocity as in Special Relativity and the acceleration of a normalized gradient of a
scalar field as it is described in this paper. In the following expression for normalized
acceleration of a moving frame, the dot above the coordinates means derivative in relation to
time,

11, 02521 2323
1.1 02 1, 1.9, + +
—=(0,%1,%2,%3) Z(exla? )X T
_ 2 c? c2 (3 14)
- 12, 522, 532 2 .2 a2\2 :
1_x +x . +x <1 i1 +.9'CZ +5C3 >
c Tz

Tk
f V2’
1__

C CZ

From (3) a generalization for multiple event fields | o PP (1)dQ =1 where P({)P*(i) is no

longer a Geroch function is

Which is not solely dependent on the normalized velocity as is,



N _ (Pe@DY [(P© )
Ay, (@) = (W) w (m) uandi €N (3.15)

And the action is
L= %(Zi, JA DA™ () + A5 DAF (DY PDOP () + P*D)PG)) -9 (3.16)

It will be clearer, as this paper develops, that the mixed terms in (3.16) are due to the non-
covariant classical limit of the electrostatic field, specifically ||E(1) + E(2)||? = |E(D)]|? +
IE()|I? + 2 E(1) - E(2) for two non-covariant electric fields E(1) and E (2).

With Einstein Hilbert Langrangian, which should not change also when considering other fields
such as will be seen in (64), (64.01). This is because other fields are emergent from time.

1 N s frND(
L= EZi,j R(P(DOP*(G)+ P*(DHPU))/—g (3.16.1)
Where g is the determinant of the metric tensor.

Important: By (3.16) and (3.16.1) even if the embedding spacetime of events P (i) is
deterministic, gravity becomes quantum, however, there is another way to describe quantum
gravity as in (3.11) and as will be seen in (65), where (65) is possibly the action of massive
gravity.

In the real case and from (3),

L =% Aw DA (DPDP()=g = 5 Zij F OF (PDP (D=9 (3.17)
Or as energy density

c* 1
8K 4

Y En OF* (DPOP()/—g (3.18)

Mass mechanism for null acceleration fields

u
Suppose U”T(Z) is a null vector, the condition %% = 0 which is mentioned before (2) or in the

= 0, dictates in this case that P, cannot be the gradient of a Geroch function

*

Uy P*H
complex form > Tz

[1] because it is easy to see that in this specific case P, is space-like and not time-like. However

(3.16) allows an energy density to be non-zero through the following mass mechanism,

1 U @Uut@) | Un@ Uk —
8mK 2 ( 2 2 + 2 2 ) 9 (3.19)
U, (1) . . . . PH(1)
Where is the Reeb class vector, i.e. acceleration of the unit vector , not the usual Reeb

2 Z(1)

vector where PP* is a Geroch function [1] or P? is a Geroch function. It will be evident in (4)



U,(1 . . .
that the field —= 2( ) must have a zero-sum divergence. In the real case the integration of U;X (1)

must be zero, which means the field will have a zero-sum electric charge. This condition limits
1) . u (2)
Uy U

in such a case to appear as a short-lived dipole but to give mass to a null field ——
Electro-gravity
The action of gravity is defined as: Action = Min fQ (R - % U"Uk) J—gdQ

The Euler Lagrange equations by the metric g, by the scalar field of time P yield, Appendix A
or [12]:

1 1 P, P, 1
—(UuUy =5 9,0 UaU?* = 2055, 22) = Ry, — SRy, @)

43

" , PH* Z,PY "
w ;M=(—4U ;k7—2 72 U );u=0

Caveat: (3.11), (3.16), (3.16.1) and possibly also (65) entail quantum gravity. (4) is therefore an
approximation. The embedding spacetime is not the physically accessible events.

It is easy to prove without the right hand side that % (Uu U, — g wU Ut — 2U%; P”Z Pv) V=0
see Appendix B or [12]. (4) assumes 2 = 1.

Consider p = %U k.. to be stationary along p*, with local coordinates such that only p, is

numerically significant. We will neglect all small terms that are multiplied by U* and its

.. . pH ZypY ZypY . . .
derivatives. with 2 (—) ju™ —5—and ( 5 ) ;u UM < 1, the first approximation is the result of
z z z

2 (pZ—u) 2 ( ) ,0 and Z"p ~ 19‘;()1(9):1:;2.0 ~ 2 (pp: ) ,o the last approximation ( —

)U<<

zZyp¥ _ p°@°po)o
z2 (p°po)?

the metric tensor is nearly diagonal 1,,,, we have,

1 is due to and the fact that U, is spacelike. Then restricting k € {1,2,3}, when

P

k€ (L23) guv = Mo = (—4U 5 =225 U4);,= 0= 20~ URy (41)

Dynamics: (4.1) implies the dynamics of the electric field of points of divergence U¥;, # 0.
Theorem 1: If non-geodesic curves are prescribed to motion in material fields, then zero Einstein
tensor implies %UM =0,ie Ry, — %Rgm, =0= %U” = 0 i.e. geodesic motion.

Proof: We contract both sides of (4) with U*U" so (Uqu nglU —2U%;, Fuly ) U*UY =

0 = U,U% = 0 because U #B, = 0 and now we contract both sides of (4) with 2 T so we have



pHpY
Z
pip 1
andT’1 = 1 so we get U, U, — Egm,U;LU’L —2U%;,

words, motion must be geodesic and we are done.

PﬂZPv) = _%UAU/1 — 2U%;; = 2U¥%;, = 0 because U U* = 0

1
(UuUy =3 g UzU* = 2U%;,

P“ZP" =U,U,=0=U,=0.In other

U, a . . . o :
Remember ?" = C—’z‘ as acceleration and the equation of gravity by Einstein, using the dust energy
momentum tensor from General Relativity,

8K

1
C_4T;w = R/.n/ - ERguv )
in (-,+,+,+) convention, we will use (5) further on, to show unique gravity by electric charge.

A surprising result (6)-(13) and explanation of why charge generates gravity and anti-
gravity

Critical: This section requires a high concentration from the reader. It uses assumption 1 and its
interpretation (1). We will start by noticing that % is an acceleration of a unit vector and as such,
. ) . .V : .

it can be written as an acceleration of some scaled velocity 7’1 where c is the speed of light.

alal

(6)

1o —
4 Utz = ct
(6) compared to Einstein’s tensor means that the energy density in old physics terms can be seen
when the metric convention is (-, +, +, +) as:

a’la,l _ . 8mK . _ @ _ 1.2
p—— EnergyDensity = C—4EnergyDenSLty == == U” U, (7

Where 1 = 1 relates non geodesic acceleration to geometry, direct outcomes of (7) will be shown
in (13) and (43). (7) means that the energy of the classical non-covariant electric field E must be
hidden in a very weak acceleration field and restricting k € {1,2,3} yields,

akak
8mK21

~ ~ g B (8)
& 1s the permittivity of vacuum, K is Newton’s constant of gravity, which means
la|? = 4nKeyaE? 9)
and
llak|l = \/4nK o2l |E|l (10)
Indeed, a very weak acceleration if 2 = 1. However, there is a surprise:

1 1 P, P, 1
E(UHUV - EguvUAU)L - 2Uk;k MT) = Ryv - Engv (11)
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Means that U k= ot 4"Kg° L 22 where p is charge density.

goc?

Hpv V#VV h pH .
where = is
7z

. . . VH . . .. (C,Vx,Vy,V7)
lent t 1 locit tor — | Relativity V# = 222 t
equivalent to a normalized velocity vector —>1n Special Relativity V Nk SO we ge

L Ul PRPY 1 |4TK3 pohargeV!VY 1 jamK VYV (12)
8mK 21 Z? 8TK 4] 2%g ct 8K ct | 1g, | Charge

u
But that can only mean that charge density behaves like mass density except for the fact that Pﬁ

P,P .
Now remember the term % (—2U%;, %) and the relation =

4

is not geodesic and is not the velocity of the charge and therefore from (12) we have:

M = 2 2 =1= +1Coulombs < ~ + 5.802135215 * 10° Kg (13)

J16mKega '
Assuming 1 = 1 where ¢ is the permittivity of vacuum and K is Newton’s constant of gravity,
M is a gravitational mass. The following is a surprising result due to the distribution of electric
charge in the real world, which appears to be at probabilistically non-local centers of charged
particles.

Why does electric charge have zero inertial mass?

P,Py .
Crucial: - 2U A Y in Wthh U*%;, represents electric charge, does not behave as inertial mass
not only because the unit vector —= \/ﬁ is not geodesic but because B, is derived from a Geroch

function [1]. In theorem 3, it will be seen that when restricted to a 3D foliation perpendicular to
P, and where U A #0, U, has points of drains and sources. Taking the quantum approach
around such points, then due to symmetry, P, is not accelerated at such points, in other words the
P,Py . ) . . .
average of U%;; ”TV in a small sphere in the foliation perpendicular to B, is not affected by the
velocity of the center of an electric charge and therefore charge must have zero inertial mass
unlike its mass density — i U*U, in (+,-,-,-) metric convention or i U*U, in (-+,+,%) convention.
Gravitational mass is not identical to inertial mass. Equation (4) should be written as an average
equation when it purports to describe quantum properties of small volumes as r < 1.

1 1 1 k. PuPv\ _ 1
~(UUy =2 gy UaU* = 2U%;™2%) = Ry — SR,y (13.01)
Fig. 2. Describes a particle-like charge center in motion in relation to the Geroch [1] time curves.

P,P. . e . o
Note: The term % means we treat the electric charge is if it is concentrated in one point in the

3D foliation perpendicular to P, so we treat charge density as a Dirac delta function. This idea



stems from the fact that charge is quantized which is strong evidence of the correctness of this
assumption. The outcome of this assumption led us to the inevitable conclusion that electric
charge, excluding the energy of its field, cannot have an inertial mass. There is still a legitimate

. . P : .
question whether the unit vector \/—% can be affected by other points of non-zero divergence Uy;*.

If || Uu ’1” > 1 near the center of the electric charge, then it is reasonable say that such an

influence on 5—% at the center of a charge see Fig. 2. by another charge should be negligible and

tend to zero. Near such points || U,U* || is very large.
Gravity is emergent from the impedance of charge at the Planck scale

This section, like the previous one, also refers to Fig. 2. For the sake of simplicity, this discussion

is limi ; Pu ﬁ:("_ﬂ).vﬂ_(”_u).v”_v
1s limited to real numbers. The acceleration of 78575 = \G) & but at the center

of charge 5—% must be geodesic and therefore % = (. Due to theorem 3, which will be presented,

: Uy .. . L .
points of 7" divergence must exist when reduced to 3D foliations perpendicular to F,, and we can

P,

o Uy . : . U . : o
describe 7" in local spherical coordinates, ?r where 7 is radius and in this case only \/—% # 0. So,

either U, points towards the point of a drain divergence or away from the point of a source

: . . . U U 1 .
divergence. The divergence when r « 1, can be written as Divergence (f) ~ (f — ) - which

is proportional to r and we also assume that r functions as an atom of length. Now contract (4)
by 22 and we have ()2 U= 2USU; = (R — 2 g0 R) e in (-4,+,+) metri i
y —,— and we have () UM~ =Ry — >y )ﬁ in (-,+,1,%) metric convention.

We can already see that (1) % Uk, ~ (% — 0) % which means that up to scaling by a factor %

gravity due to divergence of % becomes proportional to % In plain English, a volumetric

. . . P . Upy - T U
curvature perpendicular to the time axis \/—% due to Divergence (?T) is opposite in direction to f

We also have the contribution to gravity from — % U cUg also in (-,+,+,+) metric convention.
Instead of seeing (%) % U*%;, as a residual gravity because the action by Ug is iU (U@/ —g we can

see — % U (Ug as a residual contribution to gravity while the anti-gravity and gravity due to

1 U 1. . . . 1. .
() > Uk, ~ (f — O) —isan impedance by volumetric curvature. The claim that ~isin the

Planck scale has evidence that will be shown in (43) in “7. The mass hierarchy — a possible
exponential relationship”.



Fig. 2. — An over simplified charge in x-spatial horizontal and local Geroch-time axes \/%

Geroch integral
curves

The gravitational field due to positive electric charge near a charged sphere
Consider charging a sphere of radius 0.1 Meters, under V=1,000,000 volts then by (13),
4mey * 1,000,000 * 0.1 = Voltage * Capacitance = Charge =1.11265E-05 Coulomb.

Dividing by M = yields ~64557.46071 Kg of gravity and 0.000430876 M/Sec?

L
A/ 167TK80
acceleration. Such a low acceleration is orders of magnitude less than any acceleration that can
be measured due to the electric interaction and is therefore hard to measure.

Challenge: The biggest problem is that the detector is not allowed to polarize. Any such
polarization is a gravitational dipole that will cancel out the effect of the external charge-based
gravitational field.



Questions and answers to test the understanding of the reader
The following are questions and answers to test the understanding of the reader.

1) Is this quantity Uy;* conserved?
2) Why is this charge measured in Coulombs?

3) When an electrical potential difference of 1kV is applied on a 1 millifarad capacitor (+/-) 1 C
electrical appears on each of the two electrodes but the total remains zero. Along with the
above conventional charge, how much of this new charge is also induced in the capacitor?

4) Does this new charge in motion experience the conventional Lorentz force?
5) How are the old results of Milliken's charged oil drop experiment and the thousand other
confirmations using standard electron mass tally with the proposed new gravitational effects?

Answers:

1) Yes. The divergence of the acceleration field appears in Euler Lagrange equations not in the
action itself which means the sum of charge must be always zero.

2 utu, c* . . . . .
2) Because E;lr_K = — Sjr_K is energy density and the non-covariant classical energy density of

4
: is 1 2 g0 2 &1 2 ~ JAnKeo. K i s pravi
the electric field E is > &IEN* so el &IEN* = a = /4nKe,. K is Newton’s gravity
constant, &, is the permittivity of vacuum. In complex formalism when the imaginary part
. . ~ C2 l * 2 o
cannot be neglected as in the static case, (0,F) = JinRea (UM + UM) and ||E||* ~

ct

~(Re(U,)?).

4K ey 4

The basic assumption of the theory is that electromagnetic energy is stored in an acceleration
field of a unit vector. This assumption is due to the idea that matter must be derived from the
physically accessible space time and cannot be a separate field from matter, which is coupled
to matter. The motivation for this idea is the principle of parsimony. The other motivation is
Einstein’s principle that even matter must emerge out of geometry and therefore not only
Ricci curvature is geometrical but also the energy momentum tensor must emerge from
geometry. The simplest form of geometrical information which is not already included in
General Relativity is non-geodesic acceleration of curves. By the principle that even energy
must come out of the physically accessible spacetime and by Einstein's geometrical principle,
the energy of the electromagnetic field must be derived from accelerations of curves of time,
however, a preferred time coordinate violates the principle of relativity which leaves only
one option that such time must be a scalar and not a coordinate. A scalar of time can be easily
defined on a causal big bang manifold as the maximal time between each event and back to
the big bang as a limit. Such a requirement is, however, redundant if the scalar function can



3)

4)

5)

come out of a minimal action principle. Notice that in a big bang FRWL geometry an event
can be connected to the big bang limit or to any other 3D foliation of spacetime by more than
one maximal proper time curve. This means that even by using only geodesic curves, it is not
guaranteed that the gradient of the maximal proper time, as a scalar function, will be
geodesic. The purpose of an action based on acceleration of a gradient, however, is to allow
non-zero acceleration with or without defining the underlying scalar function as the original
Geroch function. In general, a Geroch function need not be geodesic and need not be even
unique. It is merely a Morse function in spacetime. Its value must come out of boundary
conditions and a minimum action just as in any other physics PDE.

The same amount.

Yes. The reason is that the acceleration field can be viewed via local summation of fields.
The Geroch function is universal, but its acceleration can be decomposed into a sum of
acceleration vectors. An easy mistake is to add Geroch functions when summing two fields
and forgetting that at each event in spacetime the Geroch function is one. Decomposition of
the Geroch function is also possible but not through thinking of different charge centers but
of event wave functions / chronons, the building blocks of the time function.

As you can see after (13) in the paper, the mass of the charge itself, not of its energy, must be
zero. For example, there must be no difference between the mass of the electron and the mass
of the positron. As for gravitational effects there are two reasons for not detecting charge-
based gravity and anti-gravity.

5.1) It is easy to show that forces due to charge-based gravity are many orders of magnitude
less than the electrostatic force. For example, in a parallel plates capacitor with 1,000,000
volts with Imm gap, the gravitational acceleration is 4.305 cm / Sec”2. The ratio between
this acceleration to 1g is 4.305 * 10"-2/9.807 ~= 0.00438972 g and 1,000,000 volts over
Imm gap is an immense field.

5.2) Dielectric materials even with a low dielectric constant have sufficient local charge to
generate oppositely aligned dipoles to cancel out any Bondi dipole external field.

Usable gravitational energy

Note: It is easy to see that in a weak electric field, if all the energy is of an electric field, then
when taking (13) into account, the component of pseudo-gravitational acceleration g by the

divergence of the classical non-covariant electric field E is

laul| = VArKeIEN = llgll ~ 5 ||y, yaKEEl ~ —g ~ S a, (13.02)

In other words, at rest in relation to an electric charge, the acceleration of ||a*|| is partly due to

the metric change, because of charge-based gravity (13). Consider that the usable gravitational

energy depends on g as it is not part of a preserved gravitational field because charge can be

annihilated,
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48an||a”||2dVolume = Usable gravitational energy (13.03)

(13.03) may look vague right now, however, when describing decay processes of charged
particles, it is inevitable that the same portion i of the added and subtracted area around negative

and positive charge, should account for usable gravitational energy. The term “usable energy” is
a concept from thermodynamics. Also note that the sign of g is opposite to the sign of the weak
electric acceleration.

Crucial: As a remark on (13.03), the factor i is very important. It will be assumed in this paper

that when a particle like the Muon decays. A quarter of the gravitational energy of the Muon can
be used to create the neutrinos and the electrons which the products of Muons decay. Notice that

. . 1. . . . . .. 1
in this case, the factor S8 generalized to the entire gravitational field. Generalizing the factor "
also to a,;* instead of the factor > s not trivial but does make sense if the field decays in particle

annihilations. In such a case, i can be seen as Impedance [13] Matching. As gravity drops to a

quarter of its value, a portion of this energy can be transformed into other forms of energy.

pH

. . 1 PP . .
77 s not geodesic unless 3 U, =0.50 Pcharge % does not behave as inertial mass.

Caveat:

Separation of charge in the Bullet cluster — Possible misinterpretation as Dark Matter

The center of the collision in the Bullet Cluster has a strong magnetic field between 0.2 and 2.8
micro-Gauss. The collision as at relative velocity of about 3000 Km/Sec. See Bullet Cluster [14].

In the special relativistic case, the Larmor radius is,

momentuml  ymV.Ll

rL =
lq|B lq|B

(13.04)

where q is charge, B is the magnetic field, V L is the velocity of the charge, which is
perpendicular to B, =1 = /1 — V2 /cZ where V is the 3D norm of the velocity. 1 —y < 1

For the electron:

- myl 9.1093837 X 10~ 31%3%10° - _
rl = |q|Bgauss10~* = 1.60217663 X 10-1942+10~7+10~% 852,844.5175 Meters =
852.84451752 Km. (13.05)

In astronomical perspective, even if this calculation is mistaken by 6 orders of magnitude due to
electron acceleration by EM fields, it is still a small scale. This result means that only heavy
element atoms, rocks, meteorites and galaxies that could escape the collision would have a net
positive charge and indeed, the Dark Matter effect in the Bullet Cluster does coincide with a
small portion of known baryonic matter. Due to friction, this portion must be positively charged
due to the magnetic field that trapped free electrons. With the prediction of (13) of 5.802135 *



10°Kg * Coulomb™! at least part of the Dark Matter effect of the Bullet Cluster can be explained
as generated by positive charge. This claim by no means rules out the existence of weakly
interacting particles, however it does mean they do not generate all the Dark Matter effect.

Electric field to acceleration from far observer coordinates — the following is not the way to
derive the relation between gravitational mass and charge, not only because charge is coupled to
a non-geodesic bivector, however, it does serve as an indication that the results are correct.

CZ

(4re,K)z = & (13.1)

4TEgT? r

e

Where the right-hand side stands for acceleration or the norm of the Reeb class vector multiplied
by the squared speed of light. ‘e’ is the charge of the electron, &, the permittivity of vacuum and
K is the gravity constant of Newton. (13.1) is a result of (10).

1

2(E)=r (13.2)

c2 \4meg,

We will equate the right-hand side to the Schwarzschild radius of some mass,

1

e { K \z 2Km
C_2(4-TL'80)2 -z (13.3)
From which
1
1 2 __
e(lGTtho) =m (134)

This is a very surprising result although it is not derived from the Euler Lagrange equations but
just agrees with them 100% for the choice 2 = 1 in (13).

We are now set to derive the inverse Fine Structure Constant from (13) and from a spin term. We
sloppily do this by mixing ideas from General Relativity and Quantum mechanics and (13).
From Quantum Mechanics, the angular momentum of the electron is,

Js(s+1h (13.5)

where the spin number is s = % for the electron, where # is the reduced Planck constant and
\/s(s + 1) is specific to a particle’s spin. Suppose that a positive charge with % (U U, +
U*U *u) = 0 or in the real case i U*U, = 0, is spinning near the speed of light at twice the

Schwarzschild radius created by the charge in (13), where this radius is known as the radius of

. . . . 2eK __~2Km
the Marginally Bound [unstable] Orbit, then by (13) this radius should be 2 TTomeR 2 2

. : P
and e is the charge of the positron. Of course, we need to remember that —’;

e
J16mKe, N

is not velocity and therefore the interpretation of m is not as the familiar inertial mass, moreover,

where m =



Pu
N
Schwarzschild metric, not Kerr metric, then by (13) and remembering that the angular

is not a geodesic vector field if ?" is not zero. The radial metric coefficient is 1 due to

momentum does not mean a classical rotation, the angular momentum should be,

J = ec 2«2eK __ e?
J16megK ([16megKc?  4megc

(13.6)

and we ignore any Kerr metric because the spin effect on spacetime is not identical to the
classical rotation of a black hole, otherwise positrons would dissipate their spin energy. We also
assume that our field is a fundamental field to all charged particles and therefore omit the

v/ s(s + 1) which is specific to the spin number s.
Now consider the ratio between J and the spin independent coefficient A, we get,

l_i 13.6.1
R Amegch (13.6.1)

Which is the known term for the Fine Structure Constant as an upper limit on a ratio between
classical angular momentum and Quantum angular momentum.

Theorem 2: If the electromagnetic energy is not zero and the charge density U k, Lk 1szeroin a
domain D of space-time then U, is never 0 in all events of D.

Proof:

We write the Einstein - Grossmann equation (4) in its dual form, R,,,, = T, — % IuwTe =

1 1 PyPy 1 i 1 P;P;
E(U”UV = 29w VAUt = 20" == = S g g” (UiUJ' — - 9;jUpU* = 2U%;, z])) -

1 1 P,Py 1 1
—(UuUy =3 91 UaU? = 20%3, B2 =2 g, URU; + g UnUP + g U5 ) = = (U, +

Uk, (Guv — 2 P”Z PV)). If Uy = 0 in D then there exist local coordinates such that only the P,

component of P, is not zero. We assumed U¥;,. = 0. Since Uy = 0, Ryp = 0 so the

electromagnetic energy is zero. On the other hand, since U, is not zero, B,

and therefore Py cannot be the only component of F, which is not zero along geodesic

cannot be geodesic

coordinates. Note: If there is a time-like curve y around which U,, is in relative motion in
different events of every small D that contains y, then Ry is not zero in D.

. . . . . u . .
Note: There is one obvious peculiarity about charge generated gravity, 5—7 is not the velocity of

the charge. It is dictated by a scalar field of space-time!

Note — physical interpretation: From (10) and (13), if a* has a simple physical interpretation as
a field that accelerates any neutral mass then we have to take (13) into account as an opposite
effect. The result is that a field of 1,000,000 volts over 1 mm distance will accelerate any neutral



particle at 8.61 cm * sec” and with taking into account (13), (13.02) it will be less, due to an
opposite gravitational effect, see (14), will be reduced to 4.305 cm * sec™. If the acceleration is
merely a mathematical object, a field, which is consistent with a complex formalism then only

the gravitational acceleration has a physical meaning as pseudo acceleration of 4.305 cm * sec™.

Caveat: In this theory, the most logical explanation is that a* is a field, not necessarily a
mechanical acceleration.

The quantization of P is into a sum of event wave functions and has the physical meaning of Sam
Vaknin’s realization chronons [15]. The theory is easily expanded to 2 and to 3 Reeb class
vectors where the Lagrangian has U(1) SU(2) SU(3) symmetry if orientation is preserved,
otherwise the symmetry group contains also reflections, see also an SU(4) Lagrangian, Appendix
C. It is important to say that Vaknin’s approach [15] is diametrically opposed to that of Jungjai
Lee and Hyun Seok Yang [3].

A conformal map vs. gauge transformation — can be skipped up to “Ceramic capacitors and a
Hermann Bondi gravitational dipole”.

Consider a local gauge transformation G, and the acceleration matrix (1.1.1), (1.1.2),

— (2 _ (&

A[ﬂ/ - (\/7) Y (\/7) ‘U (137)
And the gauge transformation
Pa A Pa
7z
Then

A Pa). A (Pa).
(6 M—i) L #G M(ﬁ) . (13.8)

And therefore, the Gauge-Covariant derivative operator

[g] would be used with the ordinary gauge field G ’1,1
Y

(6*%%) [‘?]v = (64, — igShw) () (13.9)

Where A is the covariant derivative and where g is the coupling coefficient and S* wv 18 expressed
by vectors of the Lie Algebra of G.

When choosing Gy dx*~dx’ to be an exact form, we do not have a Lie group because

multiplication of anti-symmetric matrices is not closed, and the transformation is usually not a
gauge transformation but a conformal map when non-degenerate, however, similar to
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Demanding non-dependence of ( 2k ) ;° on derivatives of G,3 = wy;3— wy;, leads to

vz
D Guriv—Gori) = 2 (—Gruivt Gain) = 0 13.10
\/_7( urrv v)bu) - ﬁ( l;uv+ /’huu) - ( . )
. B - -
leu G/l;uv = Whiy ™ Wysasu— Wiy vt Wysrw = wﬁRlvu — Wy;2 :u+ Wy v
e — . - .= B C
—Wyi)u = —Wyin l/.t+ Wy 12— Wyspin = _wﬁRv)L” — Wyspia

. . e — B
W2 v— Opsv it Wiy = a)/;R

uv + (‘)ﬂ;v A

B B
wﬁ(Rlvu_Rv)l[,l-l-R,u)lv)+wl“V’/1 wvlu')l wﬁ(Rlvu+Rvu/1+Rulv)+wﬂ'V by wv,u A
And by the first Bianchi identity Rfv# + Rfu/l + R/[j,w =0
Pﬂ.
\/—(leru G/'lwv) \/—((U;uv :A (Uv:u :/’L) #V;A\/_f = 0 (1311)

G P? G, P* pA p* p*
T = G/UL v— Gya sut G;w;l
VZ VZ VZ VZ VZ

G, acts as rotation and scaling on both indices A and s which means that,

PAZS PAZS _ PAZS PSZA _ 2 A PAZS
Gvalus 577 — Gualvs 5377 = Gvaly (2\/— 2\/7) = w66 us(Gyz 2\/7) (13.12)
where G, ; are rotation matrices and w is a scalar function.
~ ~ . ~ ~ u
S WGy Gy A WP Ay GV GTH = w2 (13.13)

which means that G, acts as a scaling on the action by the Reeb class vector as expected froma

Scarr-Friedman type of matrix [10] acting twice on a vector. The addition G was first

wid \/—
missed by the author and was later corrected. (3.18) offers coupling between G,,; tensors that is

reducible to a classical non-covariant energy of the electric field.

Now, replacing P, in which case T = PP" is a Geroch function, with ¥ such that " integrates

to 1. i.e. it is an event wave function, we get a theory like Sam Vaknin’s chronon theory [15],

providing ¥, = _1p is Almost Everywhere smooth and non-degenerate. So, this theory lacks

bosons as carriers of interactions because the chronons themselves are the reason for interactions.

Cartan formalism of the Ricci action with % Fields - can be skipped up to “Ceramic

capacitors and a Hermann Bondi gravitational dipole”.



The Geroch gradient norm is p, (0)p*(0) or in the complex formalism % (p;.(0)p*(0) +

p.(0)p*#(0)). Please beware that unlike in Einstein’s convention, summation of Roman indices

occur also when two lower or two upper indices have the same letter.

a pu(a)
of = 10 (13.14)
9% = efelg"v (13.15)

We need upper tetrad indices because the Gradients we use are covariant.

Here the metric tensor is implicitly used because no orthogonality is imposed. With
orthogonality, we can get rid of a variable metric tensor. This section will use the well-known
Cartan’s structure form wy,

ab _ pH(@) pu(®)
97 = @ m (13.10)
ey = Whuey)

Finally, here is the Ricci scalar which is our goal in order to reach the gravitational action:
R = Zgabe(’;e,‘,’(a[vwgﬂ] + Wl ®hy) (13.17)
Which is the general case without using orthogonality. Orthogonality means

1 0 0 0

ab _ 0 -1 0 0
9=lo 0 -1 o (13.18)
0 0 0o -1

Important: As we shall see, with (64), (13.17) offers a theory of 4 spacetime vectors, however,
the action in (64) allows a secondary acceleration plane. In that case we have 6 and not only 4
spacetime vectors or at least 5 and not 4. Therefore (64) and (13.17) are not compatible unless

P P : — —
\/—% and \/Tf) are dependent as functions and orthogonal as vectors and U(2), = U(3), = 0, see

(64).
2. Ceramic capacitors and a Hermann Bondi gravitational dipole

This section is based on the surprising result from (6)-(13) and the calculation after (13) and
cannot be dismissed. Any theory which predicts the component of the electric charge in the
energy momentum tensor to be —U%;, W, W, where U*% is a spacelike vector, W, is a time-like
unit vector and such that U# is derived from W, and such that the electric charge is point-like,

means:



1) That the description of the location where U%; is not zero is a Dirac delta.

2) Due to symmetry, W, must be geodesic at the center where the charge is. Therefore,
electric charge itself, unlike its energy, does not have inertial mass because
(U%;, WEWY);, = 0, due to the symmetry of the charge distribution and due to
symmetry of W, along the hyperplane perpendicular to W, U, should be zero at the
center of the charge.

3) Charge generates gravity where U%;, > 0 and anti-gravity where U%;; < 0 in (+,-,-,-)
metric convention.

The Geometric Chronon Field Theory predicts that not only does inertial mass generate gravity
but also charge does. The gravitational mass by charge is predicted at about (-,+)5.802135 * 109
Kg / (-,+) Coulomb with negative charge generating weak anti-gravity and positive charge
generating weak gravity but still many orders of magnitude more than predicted by conventional
physics.

Caution: The main drawback of this section is that it ignores the fact that in dielectric materials
even with low relative permittivity, such as PTFE, the permanent dipoles have a local field
stronger than the external field. If most of the molecular mass is within permanent dipoles, then
the fact they oppositely align with an external electric field in high voltage capacitors, must
cancel out any external gravitational dipole. The dipoles, before the external field was applied,
cancel out and after the external field is applied are expected to reach equilibrium that cancels
out the external dipole gravitational acceleration of the molecular mass within the molecular
dipoles. A work around this problem is offered in this paper. In this section we will examine
gravitational propulsion, not an Alcubierre’s warp drive because the Alcubierre [16] extrinsic
curvature condition (Kii)2 — K;;K t/ < 0 will not hold in the same geometry as in the Alcubierre
warp drive bubble. However, a negative plate below and a positive plate above, will manifest
weak acceleration upwards as the negative gravity will push the positive plate upwards and the
negative plate will be pulled by the gravity of the positive plate above it. A claim of an apparent
local violation of the conservation of energy and momentum ignores the fact that such a
gravitational dipole interacts with the metric of spacetime and thus affects the trajectories of far
bodies of mass. The main technological problem is that due to the dielectric material, the mass of
the dielectric material will not be gravitationally repelled by the negative plate. Only a small
portion of the mass of the capacitor will be affected in a highly dielectric material. Overcoming
the anti-alignment, see Fig. 3.A., is a technological challenge which cannot be achieved without
a dynamic electric field, see Fig. 3.B.

Fig. 3.A. — Only a small portion of the mass, in purple, is affected.
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Fig. 3.B. — Electro-gravitational thrust engine with two capacitors and slow anti-alignment
dielectric layer, which mitigates the anti-alignment by charging (right) and discharging (left)
cycles. The capacitors rotate as depicted in the drawings. The ground direction is bottom. The
arrows depict the direction in which the capacitors are rotated by an electric motor. Static field
without dielectric anti-alignment requires about 2 * 10 Coulombs / cm? in order to accelerate
the dielectric layer against the gravity of the Earth. This is why with the current technology, the
offered thrust engine is insufficient for a commercial flight. Measurable thrust of up to 1
Newtons is expected with voltage above 2,000,000 volts, relative dielectric constant of above
1000, dielectric polarization time of a millisecond, heavy dielectric layers with mass density
similar to Ta205 but with a higher dielectric constant, electric motor rotation of at least 3000
RPMs and capacitor areas of about 20 x 20 cm?. Partners in this experiment are Jessica Lynne
Suchard and Raviv Yatom. The next figure is Fig. 3.B,
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Fig. 3.C. - A less feasible proof of concept, the exposed dielectric layer generates a
gravitational/inertial dipole which is not cancelled out

+++++

Fig. 3.Cis of a top view of a capacitor with rotating plates in relation to a dielectric layer in green
in the illustration. The bottom of the figure illustrates a side view of the dynamic capacitor. Both
the top and the bottom plates have gaps in the rotating conductive metallic plates. The top
plate is negatively charged, and the bottom plate is positively charged. When the plates rotate
thousands of times per minute, the dielectric layer between the metallic sections of the plates
align opposite to the field on the plates. When a dielectric portion of the dielectric layer is
exposed to a gap in the external plates, the field vanishes but the opposite alignment of the
dielectric material does not disappear at once. If the opposite dielectric alignment of induced
and permanent dipoles appears much faster than it disappears when reaching the gaps, then a
thrust upward can be measured. The problem with this design is the specific set of
requirements from the dielectric material which are hard to achieve.

It is easy to see from (13) that in the classical limit near the plate, the gravitational field is mostly
affected by charge density. By (13), and the classical non-covariant limit from (10) of the

electrostatic field, ||a*|| = /4K e d||E||,

ﬂ = L : ~ L Mgielectric _ M
Q= s~ an JrKey = Weight = PN R JrKey = gﬁ,/nKso (14)

a“
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ut o ..
= ”7” , the gravitational acceleration is
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where K is Newton’s gravitational constant, Q is charge, A is area, p is the dielectric layer’s
density and M is its mass and & is the permittivity of vacuum, ¢ is the relative dielectric

constant, assuming 2 = 1, g is the Earth surface acceleration. (14) is the result of Q = Veog =

580’4 s % = 41 47:; E where E is the classical intensity of the electric field. We saw:

0 0

o Q . . e . L
M_gravity = Jienkeos with 2 = 1 in (13). The gravitational acceleration by the charge is a =
ATKM 4TTKQ

, if we assume an attenuation by the dielectric layer’s induced dipoles to be

A Arex[16mKegd

proportional to the attenuation of the electric field by the same induced dipoles. This assumption
is problematic because the induced dipoles are the accelerated material by the gravitational
dipole of the external plates, and they are in much closer proximity to local charge than to the

; ~ L Mgietectric — M :
charge on the external plates. SWeight = NI JrKey = v K € is therefore a
very optimistic model.

Critical: Obviously (14) ignores the local field of permanent dipoles which is usually much
stronger than the field of the external capacitor plates. If most of the molecular mass is within
such dipoles then (14) is unrealistic and the gravitational acceleration is totally cancelled out if
the external field is static and nearly symmetrical.

The classical limit in (14) is suitable for a static charge density. For convenience, (3.3) - (3.6) are
written again. In weak gravity and limited charge density,

guv = N + €hy, (14.1)

2 2 2
Where the velocity of any test clock % ~ ddit < cand O (%) = €, c is the speed of light.

1 1
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ghgyq = 8 = g ~ Y — eht”

1
F&v ~ E En}\a(hawv'k hvouu_ huwa)

~ T2 A~
Roo = Tgon— Toao =

1 AL 1 AL
> en**(ha,0t horo— hoon ) — 5 en**(hpoa+ hano—hoaa)

1 1
= E GT]M(ZhAO’o_ hoon ) — E GT]M(hM’o )

Using the energy momentum tensor from (4),

1 1 PP,
T = =5 (UuUy = 5 g0 UaU* = 207, 22) (14.3)
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U, is spacelike in relation to P, Uy < 1, and assuming \/_ L & 1, € {1,2,3}, and with a minor

abuse of Einstein’s summation convention we have,
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Where p is the charge density.

Hysteresis dielectric effect after removing the plates

(14.4)

Under the following assumptions the gravitational effect on the dielectric layer can be simplified.

Instead of fighting the opposite alignment of permanent dielectric dipoles as they potentially
totally cancel out the gravitational acceleration by the external plates, this opposite alignment can

be harnessed to make new technology.

The assumption here is that a dielectric layer is placed between two parallel plates to which high
voltage 1s applied and then the plates are removed or that the dielectric layer is fast to oppositely

align with the external field and slow to lose this opposite alignment once the external field is

collapsed. Units are A = area, Q=charge, C=capacitance, G=Newton’s constant, &,=permittivity



of vacuum, ¢ = relative dielectric constant, E' = classical non-covariant electric field, g=electro-
gravitational acceleration by the external plates, gg;eiectric= the electro-gravitational acceleration
of the dielectric dipoles, V=voltage applied to the external plates, d = the distance between the
plates, m = 3.14159265...

1) Most of the molecular mass of the dipoles is between the poles of each dipole.

2) After the dielectric material is oppositely aligned with an external electric field, other dipoles
with other alignments have a negligible effect. That includes dipoles between molecular
dipoles.

3) The mass of each molecule can be considered as if it is located at the center of each dipole.

4) After the external field collapses, the dielectric opposite alignment does not collapse too.
This is known as ferroelectricity and is typical of materials such as Lead Zirconium Titanate
— PZT.

Important: The same cannot be said for materials such as electrets, e.g. glass, because in
electrets the charge carriers appear near the surface while the deeper molecular dipoles totally
cancel out the gravitational field by the dipole which is caused by the surface charge carriers.

In general, regarding the non-covariant classical electric field, the gravitational acceleration by
unexpected charge-based gravity and anti-gravity is:

g ~ lIE|lymGe, (14.5)

In a parallel plates capacitor without any dielectric:

g zg‘/n’Ggo (14.6)

And in terms of charge

L =§ (14.7)

g =57, = 5 JGe =2 [ (143)
SOEd €o
The last term depends only on the density of charge per area! It means that once placing a

dielectric that negates this value, the gravitational effect by the dielectric becomes

0 |rmG
Ydielectric = _Z = (14-9)

€o

Consider that classically a dielectric material with a relative dielectric constat € reduces the

electric field by a factor of i

10 ’nG 1Q ,nG 1 Q ’nG
g + Ydielectric ; Z ; = Gdielectric = ; Z g —g= (Z - 1) Z 8_0 (14-10)



From which it is obvious that the higher the relative dielectric constant ¢ is, the better, assuming
claims 1-4 are correct.

1 Q G
Ydielectric ~ (; - 1) Z\/g (14-11)

The force can be calculated if the mass density p of the dielectric layer is known,

Force ~ pAd (> — 1) %E = pdQ (- 1)\/’?—5 (14.12)

When assumptions 1 and 3 are not fulfilled, the measured force can be several orders of
magnitude weaker than the one predicted in (14.12).

Assume € = 4000,V = 10000 Volts,d =1 mm = 0.001 Meter.
We can consider 1 — &€ = —3999~ — 4000.

JTGe, ~4.3087586002548416470445270690079¢-11 (C2kg ! m 3+ s2m"3 kg1 s7-2)(1?
~4.308758600254841647044527069007%-11 (C-kg ") then (1 — &) = /G, ~ 4000 »

10000 * 1000,/Ge, ~ 1.723503441019 Meter * Sec™?. The standard gravity is g ~
9.80665 m/s?, so we have about 0.17574844 g if the hysteresis is perfect once the dielectric of
Imm thickness moves out of the plates.

All we need is a material with this hysteresis effect, A.K.A ferroelectric material, where most of
the molecular mass is between the poles of each dipole, where dipoles in other directions other
than opposite to the external field by the plates, before they are removed are negligible, with a
high relative dielectric constant of about 4000 that has a breakdown voltage higher than 10000
volts / 1Imm. Plates of 10 cm?, will allow easy measurement.

Experiment 1: See Fig. 3. C. The idea is to rotate disk-shaped plates of a capacitor with missing
sectors of half of the area of the disks, such that the missing sectors of the top disk will match the
ones of the bottom disk, while applying 10000 over 1mm or more. The disk area will be at least
0.01 Meter?, the relative dielectric constant will be between 2000 to 4000. We should be able to
achieve a weight reduction of a quarter of 0.17574844 g, about 0.04393711 g. The disk rotation
can be also in the first direction, as in the following figure.

Experiment 2 (much less efficient): Feed the capacitor with high DC spikes and use whole
plates. This method requires ferroelectric materials with properties that are hard to achieve. Lead
Zirconate Titanate — PZT is ferroelectric and may be suitable. Lead provides high mass density
which is preferrable in a Bondi dipole because a higher mass, more than twice the density of
titanium 1is expected to generate more pseudo-force due to the gravitational dipole.



Why is it so hard to use ferroelectric materials? — an example is Lead Zirconate/Zirconium
Titanate - PZT

The polarization of PZT once the external field has collapsed to zero is in the range, 70 ms down
to 0.07 ms.

Estimating the half-life for the PZT ferroelectricity
The half-life (t12) of charge decay follows an exponential relationship:
tiz =1 In(2)
For high-quality PZT, typical values are:
e Rieakage = 10° — 10> Q (depends on humidity and insulation),
e (C=10-1000 pF (varies with thickness and area).
This gives a relaxation time (1) in the range of microseconds to seconds. In typical conditions:
e At10°Qand 100 pF — 1=0.1 ms, so t12<0.07 milliseconds.
e At 10 Q and 100 pF — 1=100ms, so t12=70 milliseconds.

It means that polarized DC pulses of 15 KHz can make an engine and result in 4%-5% weight
loss for 10KV / 1mm, however, a polarized pulse is hard to achieve with cutoff oscillators
because the voltage graph always has a negative pulse too. With a polarized pulse 1% to 2%
weight loss is possible to achieve.

With a rotating disk with 4 missing sectors, it will be harder. 14,285.714 Hz with 0.07
milliseconds means rotation of 214,285.65 rpm. With missing 16 disk sectors, the rotation is
53,571.42 rpm. With these rotation speeds, 2% to 3% weight loss is possible to achieve.

Caution with (14): In reality, the charge of the induced dielectric dipoles is closer to the mass of
the dipoles than the external plates. The assumptions of (14) therefore break down and the
Inertial Dipole effect is much smaller. Permanent dipoles can have a stronger field than the
external field. They are far more problematic than induced dipoles. One possible technological
remedy to this anti-alignment is to add an Alternating Current - AC component to the DC
baseline and to disrupt the anti-alignment. Still, even with such a component, a feasible
propulsion system may require millions of volts as a baseline. When using voltage above 2 * 511
kV, creation of electron-positron pairs is difficult to avoid (not the Schwinger limit but
accelerated electrons through parasitic leakage), and the resulting gamma rays are a serious
health hazard. A dynamic voltage and/or current component renders the mathematical description
of the Inertial Dipole much more difficult. The following calculations are therefore very
optimistic.



Suppose we have a 1000Pf ceramic capacitor and we charge it with 10000 Volts and the area of
the plates is 1 cm?. The charge on the plates is then 10~ Coulombs and its density 10" Coulombs
per square meters. Now we want to calculate the approximate acceleration that the upper positive
plate experiences due to the anti-gravity effect from the lower plate. Only a thin portion of the
upper layer is affected, where the positive charge accumulates. A calculation shows:
0.48663510306 meters / sec’. Dividing 0.4866351... meters/sec’ by 9.81 meters / sec’ we get
0.049606024776763 which is less than 5 percent relative to the gravity of the Earth. If instead of
a dielectric material, an insulator with relative dielectric constant 1 is used for the same charge
density of 10> Coulombs per 1 cm?, a weight loss of the insulating slab should be measured at
about 0.0496 of its weight. With a high relative dielectric constant, the affected mass could be
well below 1 milligram, and it will lose 0.0496 of its weight. This renders the measurement of
such an effect very hard to achieve unless the dielectric material is saturated and can no longer
shield the field of the plates such as in the H4D experiment [17]. In any other case, practically no
measurable thrust is expected for an area 1cm? with 10,000 Volts and scale resolution worse than
10" grams. In the case of saturation, at first the inertial dipole is expected to grow with the
saturation of the dielectric material and with the amount of charge on the plates. [17] will be
discussed later. The H4D lab [17] 69 mm radius and 2mm PMMA thickness capacitor with
20,000 volts, weight loss is at least 0.0015509 grams, however the thickness of the metal plates
is Imm. It is sufficient to have a low frequency AC ripple from the DC power supply to churn
the electrons on the plates such that not only a thin layer of the plates will be charged, also with
an AC ripple, of typically 150 VAC for 20000 Volts DC, the induced gravitational field can no
longer be considered static. Under such conditions (14) is no longer valid.

3. Thrust from 1000 Pf capacitor with two metallic plates and 10000 volts

Caution: The following calculations can be used if one ignores permanent dipoles and assumes
that most of the molecular mass is not within permanent or induced dipoles, obviously this is not
the case in real world capacitors. As mentioned before, static symmetrical capacitors are not
expected to accelerate. The same is true for statically charged electrets.

Assumptions: Most of the dielectric mass is not completely shielded from the plate fields,
permanent dipoles should not have a strong field such as in PTFE, and the attenuation of the

~1 where ¢

influence of the external dipole on the mass within the induced dipole is by a factor ¢
is the relative dielectric constant. If this assumption does not hold true then (14) is invalid. Such
a problem may occur at least theoretically even if in total the dielectric constant is low only
because of low mass density. A second assumption is that dielectric dipoles are evenly distributed
within the dielectric layer. A third assumption is a low alternating current — AC component in the
power supply and that the influence of the Inertial Dipole on the metal plates is negligible due to
the charge concentrating on the metallic surfaces which are in contact with the dielectric
material. A high AC component might disrupt electrons alignment on the plates and if the plate’s

thickness is not negligible then (14) is no longer valid. Also, if the dielectric material reaches



saturation and the metallic plates are thick in relation to the dielectric layer, the charge
distribution on the plates can no longer be limited to the contact surfaces with the dielectric
layers which also results in (14) being no longer valid.

Suppose we have a high voltage ceramic capacitor of 1000Pf of Ta20S5 [18] with each plate area
lem? which is charged by 10,000 volts. The permittivity of vacuum is about 8.8541878128 *
1072 Farads*meter !. So we can calculate the distance d between the plates, 8.8541878128 *
107!2 Farads * metere ' * 10 meters® “d! * 25 = 10 Farads. That means d ~ 0.22135469532 *
10" mm or d ~ 0.22135469532 * 102 cm. Now we take into account the weight density of the
Ta205 which is 8.2 grams perm 1cm?® volume. So we have 8.2 * 1cm * lem * 0.22135469532 *
102 cm = 0.01815108501624 grams. At 10000 volts the weight loss is of a portion of
0.04960602477676315711411588216388 of the weight of the dielectric material and the inertial
dipole is attenuated by the relative dielectric constant 25 just as the electric field is. So we have
0.01815108501624 grams * 0.04960602477676315711411588216388 * 2571~ ~3.60161*105
grams weight loss. This estimate can be much lower in a multilayered capacitor where fields
cancel out or when the dielectric constant is higher and the dipoles density is not uniform.

4. Martin Tajmar experimental null results analysis

Note the same caution applies here as in the previous section: The following calculations can
be used if one ignores permanent dipoles and assumes that most of the molecular mass is not
within permanent or induced dipoles, obviously this is not the case in real world capacitors. As
mentioned before, static symmetrical capacitors are not expected to accelerate. The same is true
for statically charged electrets.

The no-go argument against static high voltage capacitors

The argument is that since charged molecules are averagely stationary in the non-covariant
classical limit, and since the pseudo gravitational acceleration due to charge is parallel to the
non-covariant classical electric field E and is acceleration =~ —E /G e, where G is Newton’s
gravity constant and &, is the permittivity of vacuum, the molecular mass m when multiplied
with the sum of E/mG ey, must be zero, i.e. Y, mE,/nGe, = 0, otherwise charge would move in
the dielectric layer. The exception is the conducting plates. The negative plate ideally has -2q
charge near the dielectric later. +q is in the dielectric next to the plate and +q in the plate next to
the -2q charge. So although the plate is charged and although the electric dipole of the capacitor
is not zero, the mass * pseudo gravitational acceleration by the charge, must sum to zero. This
argument means that there are only dynamic ways to generate a gravitational dipole with electric
fields. Even without the idealized -2q charge, the affected layer of atoms in the plate is
unfortunately negligible.

Martin Tajmar [19] used a capacitor of a relative dielectric constant 4500 and a Teflon [22]
capacitor with radius 50 mm and Teflon thickness d=1.5 mm and 10,000 Volts. The highly
dielectric capacitor weight loss is way below the experiment scale resolution 3 * 104 grams due



to division by 4500 of the charge which is 10~ per 1000Pf capacitance. With a radius of 0.5cm,
such a capacitor with say 6.02 grams * cm™ density will lose about 2.077389 * 105 grams. Next
focus is on one of the Teflon capacitors. The gravitational acceleration on the face of the Earth,
about g=9.80665 meter * sec™. By (14), the result is 7.5917876115 * 10 grams. This result is
smaller than the resolution of 3 * 10™* grams. The results assume 2 = 1 in (4), (7), (13). It is
important to say that unlike Martin Tajmar (sounds as Taymar), the Brazilian H4D experiment
[17] used much greater capacitor areas. A significant AC ripple cannot be ruled out.

Positive results: Other results are the experiments and patents by Andrew Neil Aurigema and
Charles Raymond Buhler [20] and by James W. Purvis [21].

Explanation to these results are as follows:

1) In the first device an asymmetry in a dielectric capacitor does not allow opposite
alignment of dielectric dipoles to totally negate the external gravitational dipole. Still the
resulting acceleration seems to be several orders of magnitude more than predicted by
(13), (14).

2) In the second device, addition of a dynamic field to the expected gravitational dipole due
to (13) is indeed expected to change the predictions of (14).

There is however a need to solve (4) analytically for both [20] and [21] and from (10), to use the
classical limit ||a“|| = /4K ey 2| E ||, = ”uz—M”

Important: General research directions for finding astronomical evidence for charge-based
gravity and anti-gravity:

ak
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1) Ifasmall galaxy collided with a large dust cloud or with another galaxy, it should be
positively charged. Due to near electrostatic repulsion, star formation must be very low,
however, a Dark Matter effect i.e. unexpected gravity must be higher in comparison to
other galaxies, hopefully by more than 10%. On the other hand, collisions between
galaxies can emit electrons to neighboring galaxies in the same cluster, which will then
manifest a very weak Dark Matter effect due to the excess in negative charge. With a
strong magnetic field, the collision center cannot lose electrons, also when the gas is
ionized and therefore in such cases only heavy atoms, rocks and dust can escape while
positively charged. The magnetic field in collision of clusters therefore causes the Dark
Matter effect to be separated from the volume where there is a strong magnetic field.

2) A large, isolated galaxy with billions of light years of minimal distance to other galaxies
should have sufficient time for the electrons it lost to fall back as the galaxy gets older
and cooler. If there are such galaxies, then they must have a weak Dark Matter eftect or
no Dark Matter effect at all, despite the fact that they are big, e.g. the size of the Milky
Way.



3) Electrons have a light weight and are easily accelerated to relativistic speeds which helps
them to escape the galactic pull. In intergalactic space, they should cause a gravitational
repulsion and the expansion of the cosmos. Therefore, cosmic expansion should be faster
when there are more free electrons.

5. Particle mass ratios — a reverse engineering Ansatz approach

Motivation: solving (4) analytically is extremely hard, let alone, the more general Lagrangians
that will be presented in (64), (64.01) and (65) for complex Reeb class vectors. One possible way
to tackle this challenge is to rely on a theorem by Georges Reeb, according to which the

. . . . ) P
restriction of the field to the three-dimensional foliation perpendicular to T%, must have a zero

rotor, see theorem 3. If the reader is patient, the reader will be rewarded with the muon/electron
mass ratio in (24), the remark after the inverse Fine Structure Constant assessment (40) and the
calculation in (41.1). Together (24), (40), (41.1) have a probability lower than 10** to be a fluke
of chance because the errors of these 3 calculations are independent. This is said although unlike
(1) — (14.12) the following (15)-(42) are not the result of rigid mathematics, but of general
theoretical considerations.

Synopsis: How does this paper plan to reach particle mass ratios?

From (13.03) and the crucial remark after (13.03), what happens is that when there is a
gravitational field around a charged particle, then part of the acceleration (of a unit vector of the
normalized Geroch [1] gradient at rest in relation to the charge) turns into gravitational energy.
aga*
8K
quarter of this energy is held by charge-based gravity, not by the other component of the

Now, the energy density and the non-geodesic acceleration a,, is — in (+,-,-,-) convention. A

gravitational field which is due to the energy of the charge. This gravitational energy is a usable
energy because charge can be mutually annihilated as in the electron-positron interaction. This

2
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realization will be interpreted as a factor 2= (5) in the following particle mass ratio
calculations.

Restricting our discussion to the real numbered version of this model, the area loss around a

. . . . . o . P P
gravity source or gain around an anti-gravity source in the direction of time & = —~—
VZ  Norm(Py)

pHpY

S§Area(disks with radius r) = % (Ryy — %gWR) ~ r* (15)
In relation to an Euclidean disk with a small radius r «< 1,
SArea(disks with radius 1) 1 1 pHkpv
— = —(Ruy = 5 g R) ——1? (15.1)

The factor i turns this ratio into:



1 6Area(disks with radius r 1 1 PHpPY
" ( ) = _(Ruv __g;wR) 2
4 r? 96 2 z

(15.2)

According to theories which will be mentioned, gravitational energy is in relation to the energy
of the mass which generates the gravitational field. The ratio between such delta area and
Euclidean area then must yield an estimate of the gravitational energy. The quantum leap here is
that the paper assumes that in all forms of gravity and not only charge based gravity the usable

gravitational energy of a decaying particle is a quarter, i.e. " of the gravitational energy. This

assumption leads to an intriguing possibility that the energy of the electron and neutrinos that
result from the Muon's decay must be proportional to the usable gravitational energy of the
Muons.

Another interpretation is a non-trivial relation between an atom of length and an atom of area, an
idea by a colleague Arye Aldema who passed in 30/Dec/2022. A simple relation is %\/ Area =

Length. This specific idea also leads to a factor i. The surprise is that these simple assumptions

led to quite an accurate mass ratio between the Muon and the electron although the spin of these
particles is not accounted for in the calculations. It is as if spin does not arouse in the Planck
scale. What was missing in the theory was the relation between the Reeb class vector - not the
usual Reeb vector - and a radius r < 1 for the electron, Muon and Tau lepton. These were

conjectured to be z—z, %, and 1.556198537190348396563877031439915299... from the realization

that because charge is a source/drain singularity of the Reeb class field and because it is
conserved, it must arise from flow singularities in 3D foliations with zero charge due to the fact
uptuy
4
source as expected from stable charge, center singularity which consists of circles around a

central line, and a saddle point which can work in the theory only for entering planar lines and

u . . . .
that 7", or in the complex case , 1s a spacelike vector. These can be one drain, and one

exiting two directions perpendicular to the plane. In these cases, the total charge is assumed to be
zero far from the singularities.

A simple analysis of these singularities yields field strengths 95/96, 4/P1 and
1.556198537190348396563877031439915299... from which the mass ratio between the Muon
and the electron is calculated surprisingly accurate, and also the mass ratio between the Tau
lepton and the Muon is calculated and eventually a very good assessment of the inverse Fine
Structure Constant is calculated too. To make progress with this theory of particle mass ratios
beyond that ansatz stage it requires deep mathematical understanding of the dynamics of flow
singularities, and it cannot be done by one person. Attacking this part of the theory as pure ansatz
is in my humble opinion incorrect, especially when the claims that are made here are well

understood. The theory will consider other explanations to the factor i and to the field strength

coefficients just for the sake of being honest as a researcher, however, the explanation in (13.03)



of the factor % and of the field strength coefficients coming from flow singularities with a total

electric charge zero are by far the simplest and the most consistent.

Theorem 3 (Reeb): The rotor of 7, the acceleration field or as better known as Reeb class, when
restricted to the perpendicular foliation to @ such that da = +n”a, (Dn)"a is zero.

YuPy  UvPu

dx”:Da:i_nAa:(zﬁ 2 VZ

. . o P
Proof: Using exterior derivative D —& ) dx*"dxV

VZ

We now take the exterior derivative of Da = n”a and get DDa = (Dn)*a —n*(Da) =0
because Da is an exact form. DDa = (Dn)*a —n*(Da) = (Dn)*a — n*n*a=0butn*n =0
so n*n”a = 0 and therefore DDa = (Dn)"a = 0 Q.E.D. Let the lower indices denote covariant
vector components, not derivatives and comma will denote derivatives, then Dn = (1,,,—

Ny )dxH dx” and (Dn)"a = (M= Moy Yadx*~dx¥ ~dx* which means that the restriction
of the rotor of 7,,,,— 7y, to the foliation perpendicular to a; is zero and therefore the projection

U oy ) Py . .
of 7” on the foliation perpendicular to \/—% is of a conserving field.

Corollary 4 to theorem 3: (Dn)"a = 0 = D((Dn)*a) = 0= (DDn)*a + (Dn)"Da = 0 =
(Dn)"Da = (Dn)"n"a = 0, which means that (D7) must not span the Hodge star of n”« or

. Upw=Upwy . . Py ... . ip.
in other words % is a bivector that must depend on \/—% if it is not zero, because if it

doesn’t then by theorem 3, —U would be 0, Q.E.D.

Time reversal violation - can be skipped after Wigner’s theorem up to “From theorem 3,
since this model ..."

. . . . . . . Uy# U
Corollary 4 implies a time reversal violation at foliations points where “T # 0or- - (- w

Ui 1 U _at atxt dixH .
) # 0 in the complex case. “ort -5 +Z ) = = @ and therefore, time

reversal does not change the vector c_2 where c is the speed of light. It is obvious that to

change the sign of U* it is not sufficient to change only dt to —dt. What does change sign, is

dx* d
= Z = = —& but the field a* does not change sign, which means integration along
the same line, one with the time and one back in time should be zero. Consider the coordinates

velocity,

map x#* — —x* which combines time reversal and spatial reflection, a.k.a Parity. In that case
spin direction is maintained and charge is maintained. Under time reversal alone, charge is
maintained. This is not surprising because this theory is not a hermitian theory but a geometry
based theroy and the discussion here is of a single source of Reeb class divergence, not of
interactions between particles. The Hodge star extension of n”a is the extension of the field to
angular acceleration and can have two different signs in the real case, left handed and right
handed. Parity transormations x* — —x*, u = 1,2,3 do affect this sign.



Fig. 4. — Spatial reflection (Parity) and time reversal

Orientation discontinuity.

Time reversal

Negative charge,
Negative X axis.

Negative charge,
positive X axis.

3D foliation. 3D foliation.

Orientation discontinuity.

3D toliation. 3D foliation.

Time asymmetry — the difference between this model and the Hermitian representation of
Quantum Mechanics

Roberts makes a two-step argument to show time reversal in Quantum Mechanics. The first is
based on Uhlhorn theorem and on Wigner’s theorem.

Roberts shows that time reversal can only be anti-unitary [23].

Uhlhorn theorem: Let T denote a linear bijection on the projection space of separable Hilbert
space H with dimension greater than 2. Then if ¢ L ¢ & (@, p) = (T, T¢), there exists a
unique operator T up to a constant, which implements T, T: H — H suchthat, § € ¢ & T@ €
T ¢ and which satisfies |(T(ﬁ, T¢~>)| = |(</~), q,'~))| for all @, ¢ € H [24].

Uhlhorn’s idea is that independent states or mutually exclusive ones, must not depend on the
direction of time.

Wigner’s Theorem: For any operator T satisfying the Uhlhorn Theorem, there is a Hilber space
operator T that implements T which is either unitary or anti-unitary [25].

Then Roberts shows in sufficiently simple Hamiltonians that time reversal is equivalent to the
action of an anti-unitary operator, which does not include the electroweak Hamiltonian.

Regarding this paper, the closest consideration to Roberts [24] and Wigner’s theorem is to
replace f(P) in Appendix H by f(P) = e~ or f(P) = e'* and see that the Lagrangian of the



P, . .
Reeb Class vector does not change, however, the Hodge star of \/—% A % does change sign with

time reversal see B*Y = %E wvap Agp after (3). Multiply E wval by -1 for time reversal.

. . . Uy . .

From theorem 3, since this model means the acceleration field 7" is a representation of the

electric field, in order to derive the dynamics of charge as we know it from classical mechanics,
. . P .

we need to contract equation (4) twice by \/—% In other words, the field must have drains and

sources, by which the divergence of the field is not zero. The result of this theorem is that as the
far observer r — 0 in source or drain of the field, particles formation is inevitable and
linearization of (4) as an approximation should be considered. This section will try to find a

2
relationship between an acceleration as / |a/‘ aul =¢ CT for some ¢’ and the norm of the Reeb

class field \/ % |U” u-,+ U U#| = E'% for some &'. In fact, this section considers (4) as r — 0 as

. . . . . 1
an attempt to avoid the extremely hard analytic solutions. The relationship between - and

\/ % |U kU, + U Uul is not bases on rigorous mathematics although there are rational
explanations to these relationships. A better assessment is Re(1 u)l|l =¢ 2 for some &,
2 K r

The following section will try to reach the Reeb class field strengths of the electron, Muon and
Tau Lepton. It will also try to reach the Reeb class field strength for the W and Z bosons. As we

. 95
shall see, for the first 3 values, the assessment is et % and

~1.5561985371903483965638770314399...

95 1 1 _ 193 | 63 . . .
As we shall see = = 1 — — + — = — + — — 1, which can be interpreted as the summation of
96 64 192 192 64

two fundamental states of the field. However, to keep an open mind, other possible reasons,
although less plausible, are also brought into the discussion. The only value that does not come

directly from this theory is %. It has a compelling Quantum Mechanics source; however, other

less plausible explanations are also considered. The last value, ~1.55619853719, is derived from
maximal imbalance between gravity and anti-gravity. For the W boson, two possible field

strength coefficients are discussed % and %- The latter yields a higher mass for the W boson

although the author tends to accept % and not g.

In this section, equation (4) is explored in a small infinitesimal sphere, where we assume a linear
. ) . _at UH zZK  zkp,pH
relation between a far observer radius r and acceleration BT T3, T gz See (1), (2).

Our goal is to reduce (4) from a four-dimensional Minkowsky geometry to a three-dimensional

Riemannian geometry and then to a two-dimensional Riemannian geometry of surfaces.



Critical: We make the following assumption under which we want to see how equation (4) looks
like when r becomes small:

e _ £ (15.3)

c? rX

Where, c is the speed of light, ¢ is a coefficient that depends on the field as r — 0 and the
variable x changes with the density of the field as it passes through a two-dimensional sphere. x
is required because space-time curvature can cause such a sphere to be less than or more than

Amr2,

Critical: r can also be interpreted as a small delta from a sphere that has a radius much larger
than 7.

e

. , : g
Note: A natural question due to (10) is, when does the acceleration — = \JAmegk , such

41E(T2

that e is the charge of the electron, k is Newton’s gravity constant, &, is the permittivity of

and foré = 1,7 = = i

c2 4| 4meg

. . . K
vacuum and c is the speed of light? The answer is r = % pr
0

,which by the order of the inverse of the square root of the Fine Structure Constant is smaller

1
than the Planck length, C% /4:8 a z= C% /4:8 /%ﬁhc = /ZL—I; , where h is the reduced Planck
0 0

constant. This calculation of course, assumes that in such a strong field, the permittivity is that of
vacuum and is not affected by virtual electric fields that attenuate the electric field. It is also

limited to the far observer coordinates system.
We also make other assumptions as follows:

1) Assumption 1: In small radii, the energy of the gravitational field depends on the area
around the source of gravity. This assumption is consistent with the paper of Ted
Jacobson [26].

2) Assumption 2: The area ratio that has a physical meaning is between a disk to which the

unit vector 5—; points to and the 1 weighted Euclidean sphere 3 * 72 so 3 = 4. The area

loss of a disk is % Rr*, where R is obtained by contracting Einstein’s tensor twice with a

. . PH . . . . . 17
time-like vector 7 and r is an infinitesimal radius. However, we consider 272 Rr# =
bis .. . . . s _ 1
> Rr*. As we divide this area by Euclidean disk area, we get 5 Rr«(mr?)™1 = o Rr2.

: . 1
Following are explanations to the factor "

Critical: The reader may feel that bringing different explanations for the factor i and for

the field strength coefficients £ is tossing around all sorts of theories. For this very



reason, the simplest explanation that complies with this theory is termed as “primary
explanation”, therefore although the approach here is an Ansatz approach, these primary
explanations cannot be dismissed as “all sorts of theories”.

Critical: A general principle for reaching these field strengths ¢ is that they are either a
result of the sum of two fields or the result of equalities between two fields. Equalities
can be due to geometrical or algebraic considerations.

The primary explanation and its contender: Ratio between a length atom and
the square root of an area atom: It is easy to see that for (13.03) to hold, a factor

1 . o .
, must be considered, when describing electric charge as a sphere and by Occam’s
razor. That would be a closed case argument, however, there is an explanation

which is also interesting. In the complex version of equation (4), the Geroch
function [1] PP* can be replaced with a probability density function of an event

. ayp .
Y™ and except for a set of measure zero, P, = M—wﬂ is not zero. In that case

[yp*/—gdx®dx'dx?dx® = 1 and the constraint should be added to the
Lagrangian, Action = Min fQ (R — é Uku, + /11/11,11*) \J—g dQ where 1 is a

. 1 C e .
constant of units Tengh?* which implies the existence of an atom of area. The

relation between a length atom and an area atom should be %\/Area =

1 . . .
Length = ZArea = Lengthz. There is more than one reason for this relation.

The simplest is that an area is measured around an event in spacetime in a sub-
plane of spacetime. The time is then an exception because it has a direction and
only one direction around an event can be considered. The relation between a 4-
volume to such length unit is then Area? = (2Length)3Length = 8Length®,
providing that a time differential cdt = dLength is treated as delta length.
Caveat: do not confuse the use of the term Area in a 4-volume relation to length,

. . D .1
with an Area in area to length ratio, it is not the same term as in ZArea =

Len gthz. The reason for the term Area® can be seen in “Hodge star spin-like
field extension” and is used in (3). (3) describes two planes of acceleration, one of

a boosting acceleration and one of a rotation. The relations, %\/Area =

Length = iArea = Length® and Area® = (2Length)3*Length = 8Length*
are a result of discussions with a colleague Aryeh Aldema who unfortunately
passed on 30/December/2022. This idea had led to an assessment of the inverse
Fine Structure constant. Aryeh was not sure about the exact ratio between atoms
of lengths, areas and 4-volumes but insisted that such ratios must be used in this
paper. More specifically, by (15.3), equation (4) can be reduced to the following
and will be discussed in more detail than here,



(15.4)
r(EAFL)TI(E) = A(-1EF)=a1
(15.5)

The simplest explanation: The simplest explanation is that the portion of the
gravitational energy that can be used when particles decay, is only from the time-

like field PZ((OO))” in (3.12) from which the factor i comes. This explanation is

Py
Z(0)
scalar functions may not be sufficient to describe gravity.

however problematic even if are complex functions as in (3.13) because 8

Blackhole thermodynamics - Bekenstein and Hawking entropy and area: see

the relation Sgy = %K B ;;2 [27] where A is area, £}, is the Planck length, and Kp
14

is Boltzmann’s constant. We assume entropy is related to particles decay.

Mathematically and physically compelling explanation: We return to the
principles of the chronon field by Sam Vaknin [15] in which the time arrow is

defined via spin and thus via orientation: There are two orientations to be
pH

NA

The second is the plane within that foliation which is perpendicular to 5—; and to

UTu. In each case only one side of a 3D foliation and one side of a plane can be

considered. The first is the orientation of the foliation that is perpendicular to

1

1.1
related to energy and ¥ 7

Causal triangulation explanation: A polygonal graph is a graph in which
vertices on a circle relate to edges and each vertex is also connected to the center.
So, for the m vertices of the polygon and one vertex of the center, the graph has
m-+1 vertices. We also assume m=2n for some natural number n. The graph has
2m = 4n edges, m connecting the polygon vertices, each vertex to 2 neighbors and
m connecting the polygon vertices to the center. Using graph theory techniques, it
is easy to see that a random walk for a large n on such polygonal graph reaches a

probability i at the center and % at each polygon vertex. The probability of

moving from a vertex on the polygon to one if its two neighbors is g for each



neighbor and to the center § The probability of reaching one node of the polygon

o1 . . . . .
from the center is p Seeing a particle as a loop with or without a center is beyond
the scope of this paper, however, such a model under random walk reaches the

unique probability i at the center and is worth mentioning as another approach to

area related to energy as % Rr* instead of 2—71 Rr*, where R obtained by

. . . . . L pH .
contracting Einstein’s tensor twice with a timeline vector N and r is an

infinitesimal radius. The python code for the random walk calculations is brought
here:

import numpy as NP
import numpy.linalg as LA

print ('Random walk on 24-Polygonal graph with a center.')

matrix = NP.zeros((25, 25), dtype=NP.float64)

a = 1/24

b =1/3

for i in range(l, 25):
matrix[0, i] = b
matrix[i, 0] = a
k =1+ 1 4if i < 24 else 1
matrix[i, k] = Db
k=41 -1 41f i > 1 else 24
matrix[i, k] = Db

w, v = LA.eig(matrix)
scale = v[:, 0].sum()
v[i:, 0] /= scale

print ('Eigenvector of probability:')

for i in range (25):
print (£'v[{i}]1={vI[i, O1}")
print (f'Eigenvalue {w[O0]}")

The output is:
Random walk on 24-Polygonal graph with a center.
Eigenvector of probability:

v[0]=0.24999999999999997
v[1]=0.03124999999999989

The Causal Set interpretation (87)-(90) and its relation to the number 96 and the
Fine Structure Constant cannot be ignored!

Non rigid explanation: This idea is derived from a physical principle according
to which a spin of a particle always either points to an observer or in the opposite



direction. In this manner, the observer can only refer to the disc which is
rZ

perpendicular to the spin axis and not to an entire sphere. An area ratio ;rz %
means 0 gravity.

This assumption means that the delta area of a curved sphere divided by 4mr? is
smr? sanr?
“ and not 47"2
I 4mr

. There could be other explanations to this assumption

including a choice of 32rK in (7) instead of 8K and 1—16 instead of % in (4),

however to the author’s opinion, (43) does not support such other explanations.

. . . . . . . PH . .
We revisit equation (4) and contract it twice with the unit vector N which means a chosen time

PHpPY 1 PHpPY
7 (Ruv _ERguv) 7

Since U, P* = 0, and assuming 2 = 1, we have around an electric charge by (15.3) and an

. . 1 1 P. P
dlrectlonE(U”Uv — EguvUAUl _ 2Uk;k qu)

Uu

A
infinitesimal linearization of (15.3) such that U, is space-like and = &2 riz, where ¢ is a field

2
strength coefficient, r — 0 radius and we can write a = & CT were c is the speed of light and a

represents an acceleration.

A _ ¢ 1 pHpY
N3-GS =1 (3T ) = Re —3RI T (16)

$

rx

We calculated the divergence of a field of a non-geodesic acceleration from intensity = to 0

along the distance r. The divergence U k. k. can be either positive or negative and depends on the
sign of the electric charge. We now refer to Seth Lloyd lecture [28],

Fig. 5. — Area gain or loss in the direction of a unit vector:

. C . . pH
As we see, to get the area loss on a disk which is perpendicular to the unit vector 7 due to

curvature, we need to multiply (16) by %%r‘* = % rt.

1 1 &2 _ 1 162 _
1 (_ 1& - i) LI (— 18+ i) Z 1?2 = AreaLossOfADisk (17)
2 2 r2x? rex/ 24 2 2 x? x/) 24



By our second assumption, the following has a physical meaning, where A =4, 23 =1%4 =
4

152_5 1 1 1 182 _&\ = ArealLossOfADisk
(———2+— —=—— (- F2) ot (18)
2x x/ 96 aawr 2x*>  x/ 24 MTTT

But x should be a ratio between an area around a charge and Euclidean area, according to
assumption 2. If x is greater than 1, then by (17), the non-geodesic acceleration field density is

decreased by a factor of % . If the area ratio is smaller 1 then the non geodesic field density is

increased by i So, we must have the following equation:

ArealLossOfADisk AreaLossOfADisk
x=1+ > Sx—-1= >
Amr 4mr

And by (10) and (12), (18) becomes:

18 _ 1 18 _ 1 192x% F2&x—&2
(_‘i+i)_=x—1<=>1+(__€—+£)_=x<=>—x+$xf = x3 (19)
2x2  x/ 96 2x%  x) 96 192

The righthand side is expected to be positive around a negative charge and negative around a
positive charge if we consider the H4D experimental qualitative result [17] with imprecise
balance.

1
192x, 2 F28x,—E&2
192
expected to have a physical meaning. These are the roots which are closest to 1.

Important: Only convergent roots ( )3 = X,41 With iteration parameter n are

The values of ¢ that will be explored are %, %, ~1.556198537190348396563877031439915299.

Zero charge in vector field singularities, not necessarily conserving, and field strength
coefficients in the 3D foliations

This section is crucial to the understanding of this paper. The field strength coefficients & that
will be discussed will be covered from different angles and other possible explanations will be
covered too. The idea is simple, a flow u,, if it appears as a perturbation in space-time must have
zero charge and must appear as singularities, from which charge as we know it should emerge.
Equation (4) is a result of an action without charge and therefore the sum of charge must be zero.
The real part of u, is space-like and therefore it must be reducible to R*. Three of the simplest
types of flow singularities are Sinks and Sources, Centers and Saddle singularities. There are

. . . 1 ¢t 1
three simple ways to account for the relationship between C—4i—2 and the field — " utu, or
1 " " . . . . . 1 &2 ¢c*
— = (wu™* + wzu?) in (+,-,-,-) metric convention. The simplest relation should be 1L here
8 c* x2 r2

x accounts for change in field strength ¢ due to area contraction and expansion around an electric
charge as expected from (13). In this section, we will discuss singularity points of u, around



which theorem 3 need not hold but which allow zero charge, where the summation of incoming

flow and outgoing flow must be zero. & will result from two fields, negative and positive except

for the case where field lines do not enter and exit the singularity, namely in a Center singularity.

1)

2)

Primary explanation 1, source and sink singularities § = g:

In this case there is no way to reach zero charge except for using a separate source and a
separate sink. In this case there are two ¢ values that can be described as follows, regarding
the greatest x roots, that allow a unique equality x = &

1 182 8\ _ 193 1

%(_Ex_z-l_;)_x 1=¢=5m=1t5; (19.01)

10 18 & _ 8 _q1_1

w(mai)=x-1=i=g=1-g (15.02)
Combining +——and — = to 1, we have

192 64
1 1 1 1 95
f=l-gtm =g +ra-5)-1=53 (19.03)

Since the sink and the source cannot be viewed as one singularity, the summation leads to

95 g .. oo
&= - The reader need not remember this discussion in detail right now because these

9
considerations will be repeated.
Primary explanation 2, center singularity § = %:
A center singularity describes one zero eigenvalue of the flow Jacobian and two complex
vectors. The Jacobian has only 2 non-zero eigenvalues and they are imaginary values.
In this case there are no lines entering and leaving the singularity, but circles around it. Along
half the circles surrounding the singularity, the sign of the spacelike vector u, changes.

. 2c 2c . . .
In this case we equate ¢ z= = =. The reason, although a unit vector acceleration in general
c c

relativity and in special relativity is not a classical acceleration, it is used here to describe a
field. If a test particle moves along the diameter and returns to the same point of the circle
around the singularity and changes velocity from ¢ to —c then the time that is measured by
an observer is 4—; and the acceleration as an indivisible measurement is (¢ — (—C))(%r)"l.
Along half a circle the points where the velocity is ¢ and —c are not the same, however, their
distance from the mentioned observer on the diameter line is the same and the acceleration is
(c— (—C))(%)‘l. For this reason, considering an acceleration along the diameter as a map
of the circular acceleration,

2¢2  2¢?

= o=l (19.04)

4r r



3) Primary explanation 3, saddle singularity § =
1.556198537190348396563877031439915299 ...
The saddle singularity Jacobian of the flow of the spacelike vector u, equates an inflow
through area to two exit directions of the flow. x in the equations denotes expansion or
contraction of an area but in this case, we need to equate between an area
expansion/contraction and twice line expansion and contraction.
This leads to the following equations

1( 18 ¢
%(—E;-l-z) =a-—1 (19.05)
1(_18 ¢
%(_Eﬁ B ;) -1 (19'06)

%\/a —1=1-b= ¢ =1.556198537190348396563877031439915299 ... (19.07)

The reader is not required to remember the details of this argument. The discussion that is
brought here is repeated and with more possible explanations.

Note: A saddle point of the of the Jacobian of spacelike vector u,, with only two eigenvectors
with eigenvalues of opposite signs implies a = b, which cannot be satisfied by (19.05),
(19.06) by a field strength other than ¢ = 0.

What are the possible values for £ if we wish to describe the electron, the Muon and the Tau
lepton? It is expected that the lower value for ¢ and the upper value will be dictated by minimal
and maximal possible values for such a field. The middle ¢ value which is the field strength of
the Muon should not be dictated by such constraints. For example, a semi classical approach to
such a field can come from the understanding that a spinning Reeb class field means that it is
stronger in the spin plane and zero in the poles. This approach dictates only one possible value of

Ezi

utu,+utut,

Consider the averaging of an acceleration field towards the center that depends on 5

2

¢ C? where c is the speed of light,

Then the intensity of the field with respect to the angle 8 with the rotation plane should be

2
& CT cos (0). At the poles this angle is % and — % In the rotation plane this angle is 0. So the
average field yields:

g CZ 2 CZTE
2 [2 &—cos (f)2Trcos (A)ds  Amrie— 2
L = Tt = — (19.1)
> 412 r
2 fo 27T cos (6)d6

Now we see that in order that the average field will be Cr—z then & = % which means that the field

strength in the rotation plane must be stronger than the factor 1 by & = %. Without other

constraints this should be field strength the defines the Muon, not as the minimal electron and the



maximal Tauon in terms of mass. Of course, there are other possible explanations which will all
be mentioned but this explanation is by far the simplest. There is another simple explanation.

4
Repeating the explanation for { = = Another explanation is that changing velocity of from -c
to c along half a circle and changing velocity from -c to ¢ along the diameter of the same circle

. . 4 .
when moving forth and back requires & = - to equate the accelerations.

(o) _ gesCo) 2 e 4 (19.2)

r 4r r T[

which explains why the field strength & = % should exist. See the following figure.

. . 4 . . .
Fig. 6. — Field strength - matches linear to circular acceleration

-C

+C

N

-C

Caveat: When describing such acceleration as an upper limit on unit vector accelerations, the
speed of light does not describe a real physical object.

Caveat: There is a critical remark after (15.3). r can also be interpreted as a small delta from a
sphere that has a radius much larger than r. In this case, the explanation in (19.2) can still hold
but needs to be modified.

We will first start with an assumption & = - This assumption is also based on Ettore Majorana’s

notebook [29] and on the compelling assessment of the critical strength of the Coulomb and the
Yukawa potentials [30]. It is also the well-known ratio between a star graph and a Steiner star in
Euclidean spaces — star Steiner ratio in R4 [31]. The addition of a middle point in a ball can
reduce the length of a star graph in relation to a star where the star graph is defined as straight
lines between n-1 points and a single point on the sphere. And a Steiner star connects the points
to the center. A physical meaning of such a ratio is that where there is a middle point, divergence
of an acceleration field can be defined, where there is no such point, no such divergence can be
defined. For such a case, a different value of ¢ should be defined. This fact is brought here as

thought, not as any proof to why & = % The calculation in (19.1) is much more compelling.

Then (19) yields two solutions as follows,



192x,%+28x, —&2

= x,3 = —— = 206.75133988502202 (20)
192 x1—1

This value is surprisingly very close to the mass ratio between the Muon and the electron!

105.6583745MeV
0.5109989461MeV

= 206.7682826 Q1)

The following is an area ratio around a positive charge. The discussion about its meaning is
postponed for now.

192x,%—2&x,—&2 1
2°—28x,—¢€ _ x23 —
192 1-x,

~ 44.63955017596401 (22)

Before we continue, we need to prove another theorem which has important implications to
) 9 . . . . .
Quantum Gravity. The factor 52 18 however, not final in what will be described as Steiner Trees.

Theorem 5: In Riemannian geometry, a computational model for the connection of a finite
connected set of points on a sphere S2 and the center with radius r can converge in polynomial

. .. e . . cq . . 96
time only to a minimal graph of S2 not within radius r but within radius r et

Proof: The proof of this theorem is a direct result of the complexity limit of the Minimum
Steiner Tree. Finding the minimal length of such a graph is in polynomial time only above % of
the minimal graph length due to [32]. As a result, to connect all the points in the sphere and its
center is possible in polynomial time only for r % and we are done. The meaning of this theorem
is very deep for most Quantum Gravity theories. For this specific theory, if acceleration depends
on r~1 then physically the dependence must be on g r~1. As a caveat, 2 is not believed by the
author to be an absolute limit to the hardness of the Steiner Tree problem. Before continuing, a
much more compelling explanation for the choice of & = % for the electron’s field strength will

be brought. Right now, different options are described.

95
Repeating the explanation for a field strength { = o By the principle of parsimony, the

electron field strength should be explainable by ground state roots of (19). Consider ¢ = x4 and
¢ = x, in the following area ratio equations.

_ ES TR 1 I I . —x—1=-L
El = X1 N (2 P + X1> % X1 1= X1 = 192 (= 5x1 = X1 1= 192 (221)
- G L)L _ _ 63 oy, — 1=t
52 =X A <2 o XZ) % Xy 1= Xy = o4 (= 6x2 =X 1= oa (222)
Adding these two delta area ratios yields
Sxy + 0%, = —+ —=—— (22.3)

192 64 96



193 = 63 95
f—1+5x1+6x2—x1+x2—1—a+a— =

(22.4)

Definition: § = and &, = = will be called Stability Field Strengths and § = z—z is called Joint

Stability Field Strength. & = 2 is the first candidate for the electron field strength that will be
used in the Muon/electron mass ratio assessment. It is not difficult to see that for the choice of

&= g, also see motivation in Appendix E, (74), (75), (79), and the surprising relation between

the Fine Structure Constant and exponential perturbations of { = Z—z in (81)-(86), the following

polynomials yield,
95,2 95 5 .95 952 95\% o5
1G) w1 192a°+2_—a— () 15 s\ 1
—=2X 4R —=g-1= %26 = q% and ——@—i —=h-1=
2 a? a |96 192 2 b b |96

95 95 2
192h?—2—b—(—)
96 96

= b’ and ——— = 12202.8887406646790623199
192 (a-1)(1-b)
(23)
Exponential stability of the field strength near { = ;: From (22.4),x; +x, —1=a+b—1
for two different & values, & = %, &= g, consider replacing z_: in (23) by (a+ b —1)° = ¢,

The result is very surprising, § = 1 — 95.9560893107845913618803027 ! instead of & = % =

1 — 967! and in that case = 12202.970695870752024347893894 which is a small

_r
(a-1)(1-b)
error.

Note: Serendipity is not preferable to rigid math but can be an indication. Now consider the
following expression:

:_G(zm_ 1)1 (23.1)

It is easy to see that this expression approximates the inverse Fine Structure Constant for values
of x between 1 and 4. Here 2 is considered as an upper limit on the field strength & < 2. The
1¢* 1
actual maximal value will be explored as & < % When & = 2 we have (— 5% + i) —=a-—
a a

1 = a = 1 and then (a — 1) is undefined.

From (20) and (23.1) we choose x = log, ﬁ =— % log,(x; — 1). Inserting x into (23.1) we
’ -

get for (x; — 1)™1 = 206.751339885022019871030352078378200531005859375, a surprising
result:

X

x=—210gy(x; — 1) = x (96 * (2559 — 1))t = ——
2 (295+96—1)

R

(23.2)



137.03599925379157298.

With (x; — 1)~ high sensitivity of two digits after the decimal point, which is surprising but the
result in (23.2) depends on negative charge only and therefore cannot be an accurate result.

This value is very close to the accepted inverse Fine Structure Constant, but what can we make

of this guess which is not any rigid proof? The expression (295+96 — 1) is a small delta between 1
and a small power of 2. It is an exponential perturbation around 1. The expression 2* =

1
2731092001 — x1_1 is the square root of the inverse delta area around a negative charge. It
‘ ’ -

means approximately inverse length. But why in the power expression in the denominator of

(23.2), we use 95ng6 while in the numerator the expression is ;—6‘? This is not a well understood

expression. (23.2) can, however, indicate that the Fine Structure Constat is related to 9120 =
95*96 and to powers of 2 or other expressions. A more detailed discussion of these ideas will
take place later in this paper.

(a —1)(1 — b) from (23) answers the question of what happens when a particle is neutral. To
better understand the above expression, it is best to contract the acceleration matrix A,z (3), [10]

with the Levi-Civita tensor (not symbol), E¥**# but with a possible orientation change from

1

By, =3E wvap Agp. This description is of a second complex plane in which the divergence of a

Reeb class-like acceleration vector can be of an opposite sign, U,;#+ U*;;# = 0 where V, is a

u u
unit vector perpendicular to both UT and to 3—7. One field is then of a positive charge and one of a

negative charge which is the explanation for the term (a — 1)(1 — b) where a denotes the area
addition ratio around a negative charge and b is the area loss ratio around a positive charge. One

would expect to see \/ (a —1)(1 — b) however, roots will be discussed regarding spin 1 mass

ratios while (a — 1)(1 — b) is apparently suitable to describe mass portions of spin % particles.

Roots of such a value also have a meaning, see appendix C, (64), (64.01). Combining (20) and
(23), the following holds:

(x; — 1)105.65837455MeV
1+ (a—1)(1-b)

1+1( 11 . 2‘2+(1 1) -1>—
AN AT 96)% )¢
1+1( Loty (1 1>b‘1>—b

96 2( 96) 96 N

e 1(4)2 24 )
96\ 2\n) © Tm )T€

MuonMass * (¢ — 1) = ElectronMass + ElectronMass * (a — 1)(1 — b) (24)
By (23) the ratio is ~206.76828270441461654627346433699131011962890625

= 0.5109989461MeV



By (13.11) the term (a — 1)(1 — b) is best interpreted as a coupling between a negative charge
and a positive charge and is therefore a neutral term.

Where ElectronMass * (a — 1)(1 — b) = ~41.8752442118608 eV /c? looks like a new
particle or resonance. Corroboration requires to detect excess in cosmic ~20.9 eV /c? photons.
Verification of this theory by Muon decays can be done by observing rare excess of
20.9376221059304 eV photons. With electron energy 0.5109989500 MeV the Muon energy is
~105.658375355 MeV.

We only needed a small correction to the 2014 Muon energy from 105.6583745 MeV to
105.65837455 MeV with electron energy 0.5109989461055 MeV to arrive at the energy ratio
and therefore mass ratio of the Muon and the electron. Is that a mere coincidence? The extremely

small ratio error and the choices of §{ = i and ¢ = § highly disfavor a mere coincidence. It is

important to remember that 1 + — ( : (122)2 s (122) _1) = a has a biggest root a =

E=1+iand1+1( 1(63)2 —2 (63)b‘)=bhasabiggestr00tb=§=1—14.The

192 64
delta —— + 1—92 =— % is a delta of energy ratios between the two stable states with field
strength coefﬁc1ents E=—and =— and roots a = — and b=— 1 plus this delta ylelds —

. 95
which shows that our ch01ce of £ = 5¢ Was not at random but is the result of the summation of

negative and positive area ratios for which the field strengths are equal to the biggest roots.

5 . . .
Let us define the electron field strength as & = 3—6 and consider a perturbation of this value and

its close link to the Fine Structure Constant. Recall (23),
1 1 1y20-2 4 1) -1\ =
1+—(——(1——) a?+(1-=)at)=a (24.1)
N (i P
96 ( ) 96 B

Consider a little more accurate result than the one used before in (23):

L1~ 12202.8887406646790623199 (24.2)
(a-1) 1-b) —
Now consider the following perturbation on & = % =1- %, and raise this z—z to the power 1 +

a where « is the Fine Structure Constant - FSC. We will take the assessment from (40) of the
inverse FSC, about 137.0359990368270075578... and not the larger assessment

137.0359992990990 from the remark after (41). Our new field strength will be &' = (Z—z)““,

which is an exponential perturbation with the help of the Fine Structure Constant. We want to
calculate the new value of the neutral area ratio of addition and subtraction in two acceleration
planes, one positive and one negative, as expected from the electron Neutrino because it is
electrically neutral and see what we get. Before that, please view the following illustration, in



reality, it is a 4-dimensional model with two perpendicular planes. The neutral charge is of one
positive two-dimensional plane and one negative two-dimensional plane, both defined by two
acceleration matrices and two generalizations of two Reeb class vectors to 4 dimensions.

Fig. 7. — This is an over-simplification of two Reeb class fields, not the usual Reeb vectors, in
two Symplectic Lagrangian planes

Neutral Negative

<A\ == =554

And now we have for &' = (Z—Z)Ha,

1 1
(ar—1) (1-b)

= 12204.188931677483196836 (24.2)
And the following shows up:

r_ ! 1
(1- %ﬁ ~ 96.8837368186132295022617 (24.3)

1
which is remarkably close to @ 71272 = 96.899084185613574504714052, from (40).

. 5 . . .
The fact that perturbations of the field strength Z_a yield the Fine Structure Constant is easy to see

in other cases other than (81)-(86) and (24.3). Using a simple datasheet without the accuracy of

o . 95\1*8 . .95
the Python math libraries, consider ' = (%) where f = 1.00370694 for which (; —

§)(2)™t = 25762.75334"" then (23) yields

1 1
(ar—1) (1-b)

following function "' = 1 + In ( &") for which (23) yields

= 12203.54919. Now consider the

1 1
(arr—1) (1=br)

= 12204.49567,



ln((a”—l)(l—b”))

In In((a’-1)(1-b"))

—1)? ~ 137.0359991 (24.4)

In other cases, the inverse Fine Structure Constant can emerge from trigonometric perturbations
of a higher field strength. In both cases, fractional powers of roots are involved. This is not
surprising if we consider that the Fine Structure Constant must be related to electromagnetic
waves, and these should be a result of perturbations of the field strength of elementary particles
such as the electron or even of the Tau lepton as an upper limit of an allowed leptonic field
strength. Although (24) is not a rigid mathematical proof of the mass ratios between the Muon

and the electron, and although only ¢ = % is a well understood field strength, not directly from

this paper, one can argue that the result in (24) is too accurate to be ignored, especially if (24.3),
(24.4) and (81)-(86) in “Appendix E” are taken into account.

& = 2 as a field strength is a critical value much higher than the highest field strength for leptons
which is offered in this paper, simply because for a negative charge, the gravitational field

vanishes.

1
192x24+2+2%x+22 . 192x(n)2+2#2xx(n)—22\3 1
— e x3 with a stable root x=1, x(n + 1) = ( o7 ) . But then — as

an added area portion around the negative charge is undefined but with a left limit 0. So, asking
whether a logarithmic scale that starts at 2 has a physical meaning is legitimate. We choose our
scale to be:

95%96 95%¥96—1

-1
1 1
{295+96, 2 9596 , ..., 295:96 }, now consider y = <(2M - 1) * 96) =137.050820617 and

-1
1
% = 137.05602888445 and it is easy to show that as n grows, <(2(n—1)*n — 1) * n) ~

n—1 . . y—137.0359990368270075578
—— . It is easy to see a nice result,
In (2) 137.0359990368270075578

error to one of the assessment of the inverse Fine Structure Constant, see (40), is nearly
expressible as a power of 96. This is one good reason to search for a relation that involves 2 and

= 96.154603272 so the relative

powers of 96 or of 95*96 as the mathematical term that will yield the Fine Structure Constant,
however, such a term should appear out of a perturbation of a field strength because the Fine
Structure Constant defines the Quantum electric strength, but which field strength?

Important: A leading idea is that the Fine Structure Constant should be related to perturbations
of a maximal allowed field strength for leptons, i.e., the Tau lepton field strength. Any
perturbation exceeding this limit must be dissipated as waves.

An upper limit < g from ordinary differential equations as an approximation of non-

2
geodesic acceleration that depends on CT, a qualitative result



The relationship between length and acceleration of a unit vector requires scaling of the ordinary
acceleration to depend on time only. This goal can be achieved by dividing r by a starting length
1y at t = 0. We suppose there is a local field of non-geodesic acceleration towards point 0 which
is confined in small volume around an event such that (15.3) holds true.

2 £ 2
irSilerr-ilels i (24.5)

Where #* = d—z, c is the speed of light and ¢ is the field strength coefficient.
dt

2
The caution here is that — ECT looks like classical acceleration while the theory in this paper is

about unit vector accelerations which should have the dimensions of length™! and not of length *
time.

We can write the last equation as a time dependent regular differential equation and as an
approximation of an event where such acceleration appears in spacetime and is a function of a
local time t.

JOY(O) =S~ -1 =k (24.6)
_&c? r
Where k = >—. At t=0, we should have y(0) = — = 1.
X To To

Using Wolfram Math, we get two solutions with constants c1 and c2:

2

c1—2k*erf_1(¢\/k% exp(—c—kl)(cz+t)2)
2k

= /——exp (—) erf (f) (24.8)

Where erf is the error function and erf ~! is the inverse error function which explodes at
erf~1(—1) with —oo and at erf ~1(1) with +o0, and which means:

y(t) = exp (24.7)

2 1
k2 exp (— %) (2+6)? <1 (24.9)
Now omitting the term ex (— ﬂ) from k 2 ex (— 2) (c2 + t)? and setting (c2 + t)? = o
g P{—% ZeXpl—% g 2
Where t = %" is the minimal time to travel along distance 1, We have,

2 2 _ 2§ 2
kZ(c2+0? =225 2+ ) (24.10)



2

Ty 2 2¢&
2+t =—==k—(c2+t)?=—=
(c2+1) c? n(c +0 X

So exp (— %) — 1 sets a limit on the maximal possible field strength ¢ where x is near 1,
£<z (24.11)

2
It is easy to see that c1 = 0 and from y(0) = 1 and from an important insight.  ~ — %CT isa

description of an acceleration that appears near a series of events where r is small. That is why
we can start with (0) = 0 if and only if the acceleration field is restricted to have a compact

2
support only where y < 1 and in this case t? = rc% sets a strong limit% < g,

2
$2 =T L) = —erf1F [k2¢2 i 24.12
—Cz,y()—exp erf + nt =:>x<2 (24.12)

Expecting the ¢ field strength coefficient of the Tau lepton to be maximal, it should be a value
lower than % and near % Perturbations above such a maximal value must be accompanied by

emission of electromagnetic radiation. This is a good reason for why the Fines Structure
Constant must emerge out of such perturbations.

Fig. 8. — PDE solution with courtesy of Wolfram Alfa:
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The exploration which is performed here is not out of analytic solutions to (4) or a complex
version of (4) or to the further-on mentioned (64), (64.01), which may take many years to yield



fully analytic solutions. It is a “reverse engineering” of Nature by assessment of (4) and field
strengths in an infinitesimal limit. It will require more discussion to reach more comprehensible
terms for the inverse Fine Structure Constant.

Another clue to where the Fine Structure constant comes from is the following:

Consider a search for the number 96 and to keep the idea simple and related to the roots of the
third order Gravity and Anti-gravity area ratio polynomials.

: : : 4 « 1 :
Consider the following known equation: — = E ~ which results from Parseval’s
9% k=0 2k+1D)

identity when developing the Fourier series of the function f(x) = |x| in (—m, ). Notice that
4
the fourth root of:;—6 1S 11 = 1.00364948118 ... . We can see what the error of this value in
964
1 _ 1
274.01155134419542...  2%137.00577567209771179617192026613

relation to 1 is. ll —-1=
964

therefore search for an expression in which twice the inverse Fine Structure Constant appears. If

we choose the value from (40), and not the higher value 137.0359992990990 after (41) we get

the following error assessment

137.00577567209771179617192026613

~ 137.0359990368270075578038813546
2

- (95.227180726406028880040436362512)2

. We may

The residual error is related to a number between 95 and 96 and the factor 2 appears again.
Although it is not any mathematical proof, it is still difficult to ignore such a lead in the search
for where the inverse Fine Structure comes from.

It is worthy of mentioning that getting the exact Fine Structure Constant in (81)-(86) requires a
very small addition & = % + ¢ for some small €. Then (24) would require the mass of the Muon
to be slightly higher than 105.65837455 MeV, about 105.658375 MeV.

The following Python code was used to reach the result in (24),

import numpy as np

x1l =1

third =1 / 3

f =4 / np.pi # Ettore Majorana's ring of a disk, potential factor.
f2 = £ * £

# Iterate to most stable root.
for i in range (2000) :

x1 = np.power ((192 * x1 * x1 + 2 * x1 * £ - £f2) / 192, third)

a =1/(x1 - 1) # Negative charge.



x3 =1
x4 =1
f =95/ 96
f2 = £ » £

# Iterate to most stable roots.

for i in range (2000):
x3 = np.power ((192 * x3 * x3 + 2 * x3 * f - f2) / 192, third)
x4 = np.power ((192 * x4 * x4 - 2 * x4 * f - f2) / 192, third)

c =1/(x3 - 1) # Negative charge.

d=1/(1 - x4) # Positive charge.

print ('Xi = 95/96, ¢ = %.48f, d = %.48f' % (c, d))
print ('Xi = 95/96, ¢ * d = %$.48f" (c * d))

o

print ('Approximated mass ratio between the Muon and the electron %.48f'
 (a * (1 + (x3-1)*(1-x4))))

Few words about { =1 — %. What is so special about § =1 — 9i ? It is twice the average of an

ideal area loss ratio and an ideal area addition ratio + 1. L _1_-_1 where x =1 + L is the
192 64 9% 192
) 1 1 1.5 _o 1 _1 1. )
biggest root of 1 +—(——(1 +—)x"° — (1 +—)x ) = x and x = 1 — — is the biggest
96\ 2 192 192 64
root of 1 + — (— 21—z - (1 — i) x‘l).
96\ 2 64 64

Null Reeb vectors instead of gauge fields: The mass mechanism in (3.19) offers a way to give
mass to null fields while keeping the null fields locally massless and having mass only in the

u
total summation of the Lagrangian of (3.16). How about null Reeb class vectors %UT =0?Itis

. o . P . .
not difficult to see that in this case, the unit vector \/—% should be space-like at least in the near

vicinity of a charged particle as r — 0 and U* may not be all 0 at the center of a sphere but can

. 5 o
be a null vector. With & = % and ¢ = 2—6 we have in this case:

-1
1+i(iic—1):1ic_=c (25)
96 T 24T
and
-1
1+ (+2p7 ) =1£2=b (26)
96 \™ 96 96
From (25)
1 1
1+(14+-)° _1)2

1+(1 1)
= 1.0130915 ..., ¢, = Tsn = (0.986556 ...and  (27)



1

[y

95

1+(14—2)? 1+(1-—=2
b, = 5w’ 2 1010204037 by = Hlwm)' s
2 2 96

N

1

1 1 -
—t 76.38530, ——— 74.3845968, —m = 75.3783115, (28)

With § =2, (28) is a bit different:

1 1 1
=72. =70.98571137, ———
c1—-1 "1—c, 0.985 37, J(ci—D(1=c3)

=71.9791462, (28.1)

Important: Where does this & = g come from? The reader is advised to check that the average
distance between two points on the Euclidean ring is & = %. The average distance between two
points on the Euclidean sphere is & = % and is left as an exercise to the reader. We may say that
¢ = % means a geometric ring field strength and & = % is a geometric sphere field strength. If we
take into account particle decay through Bosons with two different field strengths, & = % if the

. 4. . . : :
Muon is involved and & = 5 in other cases, then there is a new interaction that is not covered by

the W Boson alone'
1

=~ 98.00042535, =96, ———— = 96.99505572 (29)
b1—1 —bz (b,—D(1-by)

We now look at:

v (b1—1)(1-b3)
V(e1—1)(1-c2)

Roots are attributed in this case to spin 1 or 2. It is easy to see that also:

=~ 1.13436180872 (30)

1/4
1+ (c; - D(1 = ¢)) (%) ~ 1.134561453 (1)

91.1876 GeV
"~ 80.3725 GeV

Which is remarkably close to the ratio between the energy of the Z boson and the energy of the
W boson and for W Boson of 80.3725 GeV the relative error of this ratio is about
1/1528961.689. For where the idea of 4™ roots came from, please refer to Appendix C, (65).

Another research direction is to use the inverted value of § = %, ie, &= % in the negative and

positive charge area ratio equations as in (24). That yields two new maximal roots a;? +

2 2
1 (_ 1 (E) 4z a1) = a3 and a,? +— (— E (E) -2 az) = a,3 along with the older ones
96 2 \4 4 96 2 \4 4

96 2\ 2\1

2 2
b2+ L(_l(i) n %bl) = b,% and b, + i(—l(f) - %bz) = b,>. Quite like the ratio in



JB1—D(A-by) _ [201.6240447 * 8646523917 _ S
(30), we have, o = | 2067513399 » 44.63955018 =1.374383282 which is close to the

following mass ratio between a Higgs Boson of 125.3267 GeV and a Z Boson of 91.1876 GeV
which yields, 1.37438314, close to 1.374383282. It is interesting though not sufficiently accurate
to draw any conclusion at this stage. The idea behind using charge equations without null Reeb
class vectors is because the Higgs boson is supposedly responsible for non-zero mass. From (31)

and using s instead of c, \/(sl —1)(1—s,) = 75.3783115 ... Y and 91.1876 GeV *

—m « (14 (51— (1 — 5,)) = 125.3487702 GeV. A similar (1 + (s; — 1)(1 — 5,))
1- —U2

value was used in (29) as (1 + (¢; — 1)(1 — ¢;)). If the reasoning here is correct, the Higgs
boson interacts as an electric dipole.

Returning to (22) ﬁ ~ 44.63955017596401 and written as ﬁ
- -

80372.88 MeV (1—c)
1+/(e1-D(A-cz)
With & = g as in (28.1), (32) gets the same result for a higher value of the W Boson mass,
80422.57 MeV (1—c)
1+/(c-1)(A-¢2)
The value 23.57325 MeV is 1776.91 MeV * \/(cl —1)(1 —c,) . It is too close to the fusion
energy between two deuterium atoms into a Helium atom, 23.6 MeV, to ever be detected.

~ 1776.91 MeV (32)

~ 1776.91 MeV (32.1)

The root, \/ (¢4 —1)(1 — c3) can be better understood as a result of taking the root of a
determinant of a Gram matrix of two Reeb class vectors in Appendix C or is related to spin 1.
The value 1776.91 MeV will be discussed in (36) with a reference. A very surprising relation
between Quarks and Leptons with the same %C = 44,63955017596401 as in (22) is the

relation between the pole energy of the Bottom/Beauty Quark [33], [34] and the anti-Muon,
this time we take the Muon value that yields in (24) along with the denominator of (23), the
exact mass ratio between the Muon and the electron 105.65837455 MeV instead of the 2014
value 105.6583745 MeV,

105.65837455 MeV
= 44.63955017596401 * 105.65837455 MeV/
* (1 + 75.378311502572868277860789009693 1) *

(1 +12202.88874066467971)71 = 4,778.7223164425585113299 MeV ~ 4.78 GeV
Which is equivalent to:

PoleEnergyOfBottomQuark+(1-c) _  MuonEnergy (33)
1+ (c1-1)(1~c2)) (1+(a-1)(1-b))

The portion \/(cl —1)(1 —c,) *105.6583755 MeV = 1.40170791 MeV = 1.40 MeV
could be a resonance of interest especially in neutrino energies which can originate in supernova



explosions. These can produce bottom quark decay processes. In which the root in the left
denominator is attributed to spin 1. New physics? Looks like it! A.M. Badalian’s prediction
4,778 MeV [34] is too close to 4,778.72 MeV to be ignored. The outcome of the Muon being the
electro-gravitational energy of the pole energy of the Bottom Quark is as follows:

a) Lepton universality should be broken in decays of anti-Bottom Quark that involve Muons.

b) High energy p-p collisions can no longer be considered for the calculation of the W Boson
mass.

Before we proceed, it is worthy of mentioning the following Simon Plouffe identity [35]:

consider the functions, S,,(r) = Y24 m then there is a well-known relation between  and
96, 1 = 725,(1) — 965, (2) + 245,(4). Notice that the sum of the positive coefficients 72 + 24
= 96 and the negative coefficient is -96. While this identity is not a direct relation between & = %
and & = 2 =1- %,

through Zeta functions in a simple and straight forward manner. A deeper and a very surprising
relation will be seen in a note after (40). In an Ansatz approach, any such clue can help although

it does show an example of how 7 and 96 can be related to each other

it can turn out later to be wrong.

6. The exact inverse Fine Structure constant — critical imbalance between gravity and
anti-gravity

The following endeavor originated in the search for a field strength coefficient near g as dictated

by (24.11) and (24.12) for quite a simple reason. If a motion in a small circle is with the constant
velocity c, then after half a circle the velocity will be -c. The difference c-(-c) is 2¢ and the time

. . 2 ¢c? . .
between the two velocity measurements is ? SO ZC(?)_l = ;C? while the acceleration of the

.. c? . . 2¢c? . .
motion is CT The inferred acceleration ;CT can be interpreted only when the velocity can take

one of two values c or -c, or in other words when velocity itself is quantized. The correction in

. . 2 ¢c? 2. . ..
this situation is by a factor g and g;% = C? Given a radius r and an upper speed limit c, the

correction coefficient % should be considered as a possible upper field strength coefficient. The

way a coefficient near % was found will be discussed along with its relation to the inverse Fine

Structure Constant. The fine structure constant is surprisingly reached through the mass ratio
between the Tau lepton and the Muon and an interesting perturbation of the field strength of the
Tau lepton that will be found in this section. Recommended reading for this section is Appendix
E, (70) - (79).

Note: The more advanced parts of this section require basic knowledge of electrical engineering
and especially a good understanding of the trivial subject of Dissipation Factor and Loss Tangent
and especially of Power Factor [36].



Note: Why dissipation factor? The reason is that any perturbation of the Reeb class field, which
behaves as acceleration, above a maximal allowed limit, must be emitted and in mainstream
physics, the electromagnetic field is dissipated as photons.

The denominator 1 + /(c; — 1)(1 — ¢;) in (32), (33) and (1 + (a — 1)(1 — b)) in (24) can be
used together to yield a nice result that seems to be more than just a mathematical coincidence.
Consider the following imbalance equation as in (23) of negative and positive charge:

1,1, 5 .
1"‘%(_55291 +¢91 1>=g1

1/ 1 -2 _
1 +%(—§fzgz —$92 1) =92
1
Such that (g, — 1)z = 2(1 — g») ™! (34)
With biggest roots g; =1.003629541 and g, =0.969877163. g, means an area portion
~275.51693 71 is added around a negative charge and ~33.19740~! of the area is subtracted
around a positive charge, which reflects a possibly maximal allowed gravitational imbalance
between negative and positive charge.

A calculation that uses an electronic datasheet, yields,

1
¢ =1.5561985371903484, (g, —1) 2 = 16.59870203 (35)

which is close to the known mass ratio between the Tauon and the Muon, =16.817 where ¢
denotes a maximal allowed coefficient.

Other explanations for the existence of a field strength { = 1.5561985371903484.

The following regards “Primary explanation: Ratio between a length atom and the square root of
an area atom” after (15.3) and before (16), which is a result of a discussion with a colleague,
Aryeh Aldema. The Aldema interpretation as an explanation to (34): (34) can be written in a
more illuminating way which reflects an idea of a colleague of mine, Aryeh Aldema, who is
unfortunately no longer with us. Aryeh discussed with me the possibility that there exist atoms of
length and of area that are not related to each other with simple [root] relationships. For example,
one can consider V8Area # SLength. Considering that a line segment must have a center
means that in Quantum Mechanics, half the wavelength has a physical meaning in length scales

and therefore it follows that,
6Area; _ , 6Length _ . §Area,
’ 2= 2 = 2 e (35.1)

. . . .., 6Area 6Area .., 0Area .. . ..
which is consistent with — L< = 2 with B L as a lower limit, with a condition,
SLength 6Area
7= = 2 (35.2)
L L?

(35.2) with Aryeh Aldema’s interpretation from (35.1) in (34), yields,

(g — )2 = 2(1 — g;) = (8g1)7 = 2(=6g;) =



1
(é‘Areal)E _ 2(8Length) -9 SArea;, (35.3)

L2 L L?
for some minimal length unit L. Notice that (35.3) implies an upper limit on the possible field
strength and well explains that (34) should describe the greatest possible field strength!

Multiplying this value = 1.5561985371903484 by 1 + ,/(c; — 1)(1 — ¢;) from (32), (33)
and dividing by (1 + (a — 1)(1 — b)) from (24) yields,

Muon 105.6583745 MeV __ \/g1—1 Tauon 1776.9127923826 MeV

(1+(a-1)(1-b)) - (1+/(c1-D(1-c3))

(36)

Wthh iS (1+V (c1-1)(1-c32))

(1+(a-1)(1-b)) /g1 -1
about 1776.9127923826 MeV which agrees with [37]. Please note the remark after (28.1) for a
possible additional W Boson. We now need to check the consistency of (36) with (32) as a test to

) 1 1 .
this theory. We take P, from (22) and N E D] from (28) and check the following:

1776.91279322344..MeV+(1+/(c1—1)(1—c3)) ~ 80372.8876666694MeV (36.1)

1-x,

Which is consistent with (32) but less with (32.1) of a higher W Boson energy as the

=16.81752914. So, this calculation predicts a Tauon energy of

approximation of the W Boson’s energy with & = % and a null Reeb class vector. For § = %the

ooyt

W Boson energy is a bit higher. (35) is strikingly related to (20) and (22).

192
19252 -2(2)yo - (%)’

y:.3 and i 1&;))/2 &) = vy, in the following way:
Assessing the following yields,

—— 1 ~09147.571874743285661679692566 (36.2)

log (1) log (¥2)
and on the other hand from (35),
L1~ 9146.446148044115034281276166 (36.3)

(91-1) (1-g2) —

The relative error in these two values in relation to is Relative error =

(91— (1-g2)
8124.9260187105719523970037707 L. Please note that for a small d the following holds. % ~

L and also Lx !
log (d+1) d_ log(1-d)’

the roots of (20), (22) and the roots of (35) but before we actually check an exponential
perturbation on the field strength & =1.5561985371903483965638770314399 from (35) we

notice the following for the same field strength coefficient of (35):

2 2
cos(&) = c0s(1.5561985371903484) =137.011909869, (37)

This relation alludes to a possible exponential relation between

tan~1(952962(1 — g,)**) =1.5561948778250207190765973767615 (38)



remarkably approximate & =1.5561985371903484 from (34), (35).

&-(952962

_ 4
f“ 92Y) ~ 425,263.60132616790517958824157133~1  (39)

Error =

Paul Levy Isoperimetric Theorem and Levy — Gromov Isoperimetric Theorem — Can be
skipped up to “Dissipation factor interpretation”.

Define X, M, u, d a probability space X with Borel 0 — Algebra M, measure u and a metric

distance function d (x4, x,) where x;,x, € X. Define M, = {a |A € M, u(A) = a,a € (0,1)}

now consider 4, = {x € X,d(x,A) < €}. We now consider the Borel ¢ — Algebra M of the

sphere S(N) € RN*1. Consider A € M1 such that u(A,) is minimal when ¢ is sufficiently small,
2

then by Paul Levy’s Isoperimetric Theorem for S(N) [38] A is minimal when A4 is half a sphere.
There is a stronger result for domains with smooth boundary on Riemannian manifolds with

positive Ricci curvature, see theorem 2.4 in [38] and especially (2.6) in [38]. Contraction of
2

VZ
to an equation in an ordinary Riemannian and not in a Lorentzian geometry, which is the reason

Einstein’s tensor twice with the accelerated time-like vector == reduces equation (4) in this paper

why [38] of great interest for this paper. A spherical cap of the sphere S(N) has a maximal
measure 1 because u(S(N)) = 1. The sphere S(N) c RV*1 is embedded in the simplest case in
Euclidean spaces.

S(N-1,r=1)
S(N,r=1)

u(Cap(m)) = u(S(N)) =1

u(Cap(9)) = [} sin(o)V 1 dx, (39.1)

In two dimensions N —1 =1, SW-1r=1) _2m _1

S(Nr=1)  4m 2’
1
K(Cap(8)) =3 (1= cos(6)) (39.2)
And for half a sphere,
1 1
u (Cap (g)) =-(1-0)=1 (39.3)
cos(@) .

It is immediately apparent that is the difference between the measure of half a sphere and

the cap of angle 6 from its geodesic center which is on the sphere.

Why consider half sphere caps? The reason is that the principal circles that pass through the

middle of such caps can describe a maximal acceleration. Half these circles have length r and
motion at the speed of light along these half circles enter the plane that cuts the cap at speed of
light ¢ and leave the plane at speed —c or vice-versa. If only two speed measurements are done,



. . . 2c? . .. . .
the acceleration that is measured is ”—Cr In terms of Special Relativity, this acceleration is not of

. v2 2c? .
any unit vector because ’1 —= becomes zero, however, — can still be a value of a non-
geodesic acceleration field without ¢ describing any classical or even General Relativistic

motion. y (C ap (g)) = % is of interest because it is the probability measure of a cap which is half

2¢? . . fis 2¢2 2 b
a sphere. The term —- requires a coefficient of & = 3 and then & —=— Values near & = > &<
g are therefore of interest as an upper limit for a non-geodesic acceleration field.

u(Cap(0)) = %(1 — cos(0)) can be written as

u(Cap(0)) = %(1 — cos (g — 6)) (39.4)

for some small €. The area difference from half a sphere, in far observer coordinates, can then be
normalized in relation to the entire sphere area,

Vs
cos(8) _ COS(E—E) __ G8Area
2 2 T 4mr2

(39.5)

Area loss or addition in a gravitational field is equivalent to energy. In a relation between an area
to the entire sphere it is therefore equivalent to an energy quotient which is smaller or bigger than

one. If 8 ~1.5562011034975267 then 2? pecomes about ~137.0359992349584!, which is

2
close to the inverse Fine Structure Constant. And g = 1.5707963267948966. For this reason, if

the Fine Structure Constant can be viewed as a coefficient of energy ratio, e.g. energy dissipation
due to area fluctuation near a principal circle one the sphere, when an electron is accelerated,
cos(6)

2

then the equation from which the Fine Structure Constant comes, must have a term on one
2

cos(6)

of the sides of the equation. For the inverse Fine Structure Constant, the term must appear

in the equation.

Dissipation factor interpretation: In terms of electrical engineering Dissipation Factor and
. 952962 .
Loss Tangent, we can write, DF = Erp— ~ tan (&) where the numerator is known as the
ZU=g2

Resistive Power Loss and the denominator as the Reactive Power Oscillation. It is expected that
an oscillating charge will generate oscillation in area due gravity changes, however, it is not
expected that the area portion that is lost due to gravity will appear as the power of 4. This is a
very rare property that connects trigonometry and the electro-gravity polynomials (34). We can
get from this relation two insights, the first is that if (37) is not a mathematical coincidence, then
the inverse Fine Structure constant should come out of a trigonometric function and a numbers
relation. The second is that 952962 (1 — g,)* should be part of this equation. We may think that

perhaps scaling of the value of ¢ in a rational way, will yield the exact inverse Fine Structure



2
1
cos(1.5561985371903484+(1+5) )

constant we are looking for. We will soon find such d, d = 606400.8 that complies with [39]

2 ~ 137.0359990462475253. The motivation for
COS(1.5561985371903484*(1+

Constant. So we want to find some d such that will yield the

and we get,
6064—00.8))

this endeavor is taken from electrical engineering [35] where the cosine term means a ratio
between delivered power and measured power in motors and other electric devices. In our case,
we are interested in the ratio between radiation's energy and the energy it delivers upon
interaction which should define the strength of the electric interactions. Until now, d is not very
interesting because we could not find d out of any new theory. Well, not very accurate. First,
d=12 (1—g,)* = 607276.5368006824282929 (39.6)

2

and

2
= 137.0359643018112763
c0s(1.5561985371903484 * (1 + 2(1 — g»)*))

(39.6) is a result of the discussion in “Primary explanation: Ratio between a length atom and the
square root of an area atom” after (15.3) and before (16) and especially of the Aldema
interpretation of the relations between 4-volume and length atoms.

Caveat: do not confuse the use of the term Area in a 4-volume relation to length with a surface
area to length in the following term, in which Area? means 4-volume, it is not the same term as

in iArea = Lengthz.
Area? = (2Length)3Length = 8Length* (39.7)
Which means by (34) and (35.3),
3
1 |6Areaq 6Area; __ SLength 4
<E\/ 12 ) \/ 12 _2( L ) (39.8)

and can be summarized as the Aldema 4-volume ratio,
3

1 1 11 )
a1 =2(1- g)* = (509~ DZ) (91— DF=3 (g1~ 1* =
607276.53680068242829291 (39.9)

Consider

2(1 — g,)* 952962 (39.10)
as a portion of n = 952962 energy emission events which occur in a 4-volume unit. In a more
illuminating way,

n= (g)2 96+ (39.11)



which from (23) is a multiplication of 96* with the smallest field strength coefficient two times,
with the electron & = ;. In this case, each plane is multiplied by &, which has a physical

meaning of the field strength depending on the number of events in a 4-volume with a
fundamental reference of 96* events. (39.9) and (39.11) will both be used in a very surprising
assessment of the inverse Fine Structure constant. A resolution of 96 events per each dimension

is implied in the factors %, see the left-hand side of (19). Also see (23.1) and (23.2). A portion of

energy emission events can be considered as a dissipation factor, which is the motivation in this
discussion.
An expected relation: If in (39.11) 96* is a maximal, not minimal number of events, and the
Tau energy is the maximal energy for leptons, then the event of two annihilating Tau leptons
Must yield 96* multiplied by this basic energy. Then by (36),

2 * 1776.9127923826 MeV/c? = 96* = Basic neutral particle's energy/c? (39.12)
It turns out that such an energy is ~41.8418788293579 eV/c2, but this value is very close to the
result of (24) ElectronMass * (a — 1)(1 — b) = ~41.8752442118608 eV /c* with a
relative error ~1255.050626°!. The author’s opinion is that, as is, a relative error, slightly smaller
than 107 is not sufficient to be considered as a finding, however, when considered along with
(24) and (36), and the fact that (39.12) was expected to yield a fundamental unit of mass, (39.12)
cannot be ignored. 41.875244211860eV-41.8418788293579¢V seems to set a strict neutrino
mass bound of ~0.0333653825021eV/c? about, 0.033eV/c2.

4
If we test the following values for d = 606400.8, which complies with [39], we get: % =

4
134.3181357940161.., % = 140.0635619214.. and the geometric average of these two

1

954 964 952962

values is (7 . )2 = = 137.1607689. It is not difficult to see the following:

As a result of the conclusions of (38), (39), the exact inverse Fine Structure Constant was found
by the following, although some aspects of the following calculation are not resolved yet. We put

together (20), (22), (34), (35), (37). 7 (1 — g5)™* = 607276.5368006824282929 from (39.9),
and from (35) & = 1.556198537190348396563877031439915299,

1 1 /4\? 4 1
14— ——(—) al+-agl)l=a= =~ 206.75133988502202
96 2\n T a—1

(L (4)2 b2 1) o= 1~ 4463955017596401
—|—5l= - = =bh= = 44,
96 2\m T 1-b
1 1
d= (5(1 — g,) H1+@-1(1-b) = 606401.0372 ~ 606400.8

2
1
cos(1.5561985371903484+(1+))

= 137.0359990368270076 ~ 137.035999037 (40)



1.5561985371903483965638770314399 * (1 + %) exceeds the maximal allowed value of the

field strength ¢ = 1.5561985371903483965638770314399 and therefore must account for
emission of what we know in mainstream physics as photons.

1
Note: p = ((a— 1)(1 — b)) 2 = 96.0691772148863 is a very special number in the
following property that bridges between area ratios and powers as follows, denote s =

) or written as numbers 606401.0372 ~
1
606401.0194 with a relative error of about 34,109,836.56™!. An exact equality, s1+»™2 =

2
S (2 — ;%) = 606401.0371, follows from replacing p = ~96.0691772148863 with p =

~96.06917582 with a relative error in 96.0691772148863 = ((a — 1)(1 — b))~Y/2 of
~1.45953 * 1078, If the reader still thinks (40) is a fluke of chance, then this note does not agree
with such a hypothesis. Also note that p comes from (20), (22) which resulted in (24). See
Python code and it’s more exact output in Appendix F. Slightly different values are obtained for

1(1-g,)"* th (@G ~ (2 — —— L
2 92 en s ~s( 962(a—1)(1-b)

-1

-1
& <1 — ﬁ) , the reason for a term & (1 — %) instead of & (1 + %) is important and
S

1+(a—1)(1-b)

is discussed in (42.1).

Another result is by finding the variable s where a and b are given in (40) and consider using
95*96 from (23.1), (23.2), and in its second power in (39.11) as follows:

2,962 1+(a—1)(1—b)
(95 96) — 2 — (41)

s
cos (f<1++>)
g<1+(a—1)(1—b))

= 137.035999036428876252

952 % 962 1+(a—1)(1—b)
S

Very important: Another more accurate algorithm reached
137.03599903642884783039335161447525 and s ~=

607276.54683397442568093538284301757812 and comparing this value to % (1—g,) ™=
607276.536800682428292930126190185546875 from (39.9), it is statistically impossible
that (41) is a coincidence. The inverse relative error in relation to % (1—g,) *is,

N

-1
YT = —m—m—— = . ~ 6 * .
Err~! ((1 = 1) 60526150.002596460282802581787109 ~ 6 10  (41.1)
zU1=g2

This result means that any claim that the results of this paper are by chance, is ridiculous and
possibly irresponsible.



1
Where the term T+(a-D0-b)

is taken from (24) but with & = % as in (40) and not £ = —.

95
96

2,962\ 1 t5es -
A(F2E) 7 =137.0359992990990, 5 =607280.4243559269234538 and s1/(+6*99™)

S

606394.43614689458627253770 and (a — 1)(1 — b) replaced with (96 * 95)L.

Witha = g1,b = g2 from (34),1+ (a — 1)(1 — b) yields in (41), s =

607279.477540519786998629570007 and (

137.035999234958467241085600

Slightly different values are obtained for ¢ (1 -

952*962)

1
S(1+(a—1)(1—b)

1

1+(a—1)(1-b)

-1
>> , the reason for a term

-1
¢ (1 — %) instead of ¢ (1 + 2) is important and is discussed in (42.1).

The latter choice can be explained as a result of some functional relations following is an
example. Consider the Airy function Bi, Airy functions Ai and Bi are very popular in Quantum

Mechanics [40],

Bi(x) = %j [exp (-
0

£3
£ + xt) + sin (g +xt)|dt

The reason Bi(x) is tested here is because it maps the highest ¢ value from (34) near 2 and along

with Ai(x) it is used to describe the wave function of a particle in a triangular potential well.

Table 1.
Airy 1
¢ function ; m, see (19), a, b
Bl(f) 2 _Bl(f) are the largest roots, a>1,
b<1.
Electron, — 1.1977758259 1.2465343632 | 110.46668611244152202743862
% 63505749636 91960163318 2899353504180908203125
Muon, 4 1.5153444515 2.0633210599 | 96.069177214886309457142488
" 1380815816 2280961894 099634647369384765625
Tauon, 1.9895372119 95.576818809 | 95.637054262686888250755146
1.556198537190348396563877 | 25930116713 731802443136 | 14582061767578125
0314399... 4884
2 1.9895424786 95.624954430
anxos(1370359990368270078“)) 76644522794 323135605547
2 1.9895424787 95.624954826
anxos(1310359992349584672”) 19955590708 365255405784

We can see a surprising possible relation between

and the Fine Structure

1 1
2-Bi(§)’” ((a-1)(1-b))

Constant. This relation is one of the motivations to try the value 1 + (a — 1)(1 — b) in (41),
where a = g; and b = g, in (34).




Another idea is to solve the following equation where s is given by (34) and p is a variable and

9524962 _ 952 % 962 % 2(1 — g,)* is from (39.10):

where

1
5= (31— g2)™) = 607276.536800682428292930

= = (42)

cos ($<1++>)
s(1+1/(p*p))

= 137.035999035747181551,p = 96.070666670305840285

(952*962)1+1/(p*p) 2
S

952 *962 1+1/(p*p)
(=)

1+ ﬁ approximates (1 — ——)~1 and
1
S
)

1+1/(p*p)

1
1+

1
(952 % 962>”W 2

LY
) )

14—
p*p
) = 137.03599907549727277000783942639828,

S

952 x 962
S

p = 96.070640530239074905693996697664,

1 >
1
d= S<1+W = 606401.06382079015020281076431274414062

-1

1
1

p*p

The meaning of the term | 1 — — is that a 4-volume unit is contracted by a factor of
=

1+

1
1+
p*p

1 — — and that the field strength ¢ is increased as a result.
1
=

For comparison, if we set p=96 in the right-hand side of (42) we get the value
137.035999086935760260530515. Combining (41) and (42) we find a numerical attractor at

1
(42) with s = 607276.5368006824282929301262 = (% 1—-g)™), s(1+1/(p*p)) =



606401.064296812633983791,¢ = 1.5561985371903484 from (35). Before we close this

discussion, it is nice to mention another relation (1 — In ((1 +

)1 = 275.4045237287 ~ 275.51693 =

1 )137.035999035747181551)

137.035999035747181551

z
(g1 — 1)71 in (43.10). That is not a total surprise because (1 — In ((1 + %) ))"1 ~ 2z for big z.

Reverse engineering Nature — Looking for simple but not random relations

In this section a much less significant result than (24), (40), remark after (40), (41), (42), will be
considered as an interesting course of research. This time, an approximation of the inverse Fine
Structure Constant will not be as nearly as accurate and will not be a result of exponential
perturbations of a Reeb class field strength.

The search for meaningful field strength coefficients for the electron, Muon and Tau lepton
reached the following & € {z—z,%, ~1.5561985371903483965638770314399}

But these field strength coefficients did not appear out of solutions to equation (4). In fact, there
has been no collaboration with mainstream physics to reach such solutions and especially to the
complex form of (4). The analytic solutions of such an equation make take decades and without
collaboration on solving the Lagrangians in (4), (64), (64.01), (65), other approaches are required
in order to convince the reader that the choices of field strength coefficients are not a mere
mathematical pareidolia. The assessment of the mass ratio between the Muon and the electron in
(24) is already with a sufficiently small error to trigger interest, especially when considering the

simplicity of (24) and that the choice of % came out of an existing theory [30]. (40), the remark

after (40), (41) and (42) are also strong indicators that this research is on the right path. It will be
wrong not to mention other findings which are straight forward from the method which had been
presented in (16), (17), (18), (19) and the first interesting result (20). In this method, the Reeb

. : . .. pH
class vector term was collapsed with the non-geodesic or accelerated time direction 77 and we

.1 1 P,P)\ PHPY :
saw the contraction " (Uu U, — > U, U* — 2U%;, ”T) — that resulted in (20), (22).

2
With acceleration field %, where & = % denotes the field strength and x is the adjustment factor

. 1 &2
of the acceleration field because of area loss, we used the term (— = f > %) Zrt=
2rex rex/ 24

2
(— %i—z + %) %rz to express area loss due to a gravitational field at small r in the far observer

coordinates. Now it is time to look at area loss in a direction perpendicular to the direction of

time, namely the momentum direction in spacetime, or as expressed through a bivector derived

ukyY T . .
Ty and for the sake simplicity, the contraction is not with a
A

from a unit vector, consider

. Urky*v . .
complex bivector ——————. From U#P, = 0, it is easy to see the following
U*AU+UAU*, I3 ’ >



1 1 P, P\ UvtUY 1 1
Uy =3 g UaUR = 2U%;, %) T2 = Sput =25 (@2)

vtu,; 8

The latter is to achieve a reduction of the curvature calculation from Lorentzian to Riemannian
geometry.

Hyv

Uty ukgv . . .
—— and not .—— is done here in order to achieve g,,,, —— = +1 as
utu, |utu,| K yay,

Caveat: Notice that using

expected from a unit vector in (+,-,-,-) metric convention. The reader may criticize this choice of
a bivector because Reeb class vectors in this paper are space-like and not time-like because they
represent non-geodesic acceleration as a result of misaligned events in an observer spacetime
object.

Multiplying by ir‘* due to [28], see lecture of Seth Lloyd, and dividing by 4 times the area of an
Euclidean disk, due to assumption 2 after the note after (15.3), yields,

2 2
SRR SR S e | (42.3)

192 x32  272x3224 Amr?
From which

192x3%2-§2

3
192 X3 (42.4)

Which is an iterative equation that converges to the most stable root, a technique that had been

used in all previous third order polynomial equations. Solving for & = % as in (20), (22), yields,

(xz — D71

IR

120.410611116112391982824192382395267486572265625 (42.5)
(x; — 1)1 = 206.751339885022019871030352078378200531005859375
(1 —x,)™! = 44.63955017596401120272275875322520732879638671875

And the following calculation yields an interesting result,
1
In ((e; — D7 — %) (s — 171?272

1
= In(1111304.0650477090384811162948608398437)%2 272 =
137.0341023246677139013627311214804649353 (42.6)

Which is a surprisingly simple and unexpected approximation of the inverse Fine Structure
Constant. The relative error of (42.6) in relation to the result in (40) is about 72249.23316!
which is not even closely significant as (40), (41), (42) or the remark after (40) and yet, if this
result joins other approximations of the inverse Fine Structure Constant in this paper, it is not
wise to ignore (42.6). In (24.3), (40), (41), (42), (81)-(86), the inverse Fine Structure Constant
comes out of exponential field perturbations as in (24.3), (40), (41), (42) or as exponential



functions of 2 or % with coefficients (95*96)! or 95 and 96 as seen in (81)-(86). Notice that both

(24.3) and the last result, involve the square root of 2.
Hypergeometric tests - Dr. Sam Vaknin’s suggestion from 2013

A suggestion from Dr. Sam Vaknin regarding the possible solutions of the equations of the
Geometric Chronon Field Theory was that they are related to Hypergeometric functions [41]. His
idea was lately checked regarding the stable roots of third order polynomials of gravity and anti-

gravity, area ratio loss and gain, see (22.1) and (22.2). The stable field strength coefficients were

193 1 . 63 1 3 .
defined as & = o7 = 1+ o for negative charge and & = = 1- o= 1- T3 for positive

charge. The summation of the two deltas + riz — 6—14 to 1 yields the field strength coefficient & =

1 1 1 3 1 _ 95 . 1 3
1+——-——=1+4+-———=1-— = —. The question is what do these values — and —
192 64 192 192 96 96 192 192

teach us about any possible grand theory of particle physics? 1,3 and 192 with 192 in the
denominator should hint us about such a theory. As we saw in (40), (41), (42) a key number in
the calculation of the positive perturbation over ¢ was

s =0.5/(1—-g,)* = 607276.536800682428292930126190185546875, see (42).
Can this number be a result of combinatorial mixing by the Gauss hypergeometric function 2F1?

(a)n(b)n 2

The question is if ,f,(a,b, ¢,z) = Z ., such that (q),, =

k=0 (C)Tl

{ ! |n N 0} can yield such a number in a meaningful way.
q(@+1D(@+2)..(q+n-Din=1 -

If Dr. Sam Vaknin was right, we may be able to find a meaningful z that solves
,1(—3,1,192,2) =1 -2(1 — g,)* (42.6)

This is exactly what was done numerically. The result was very surprising, and it is very unlikely
that it 1s a fluke of chance:

2
(137.0362714026169470571403508074)2

IR

z (42.7)

The relative error of 137.0362714026169470571403508074 from the assessment

137.0359990368270075578... in (40) is about
137.0359990368270075578—137.0359990368270075578...
137.0359990368270075578...

Also, quite near the higher value 137.0359992990990... after (41).

= 503132.19978307740529999136921

It is quite compelling to say that Dr. Sam Vaknin was right already back then in 2013. There is
even stronger evidence in his favor.

Consider a second order perturbation on the hypergeometric coefficients -3, 1:



f ( 3 63 1 193 192 2 )
T 1k =
21 64’ 192’ " (137.0359990368270075578 ...)?2

1-— : (42.8)

607299.792079592822119593620300292968750

and

f(3193163192 2 )
21 192’ 64’ ~’(137.0359990368270075578 ...)Z

1
=1-— (42.9)
607299.806042340234853327274322509765625

1 ~

2(1-g2)* ~
607276.536800682428292930126190185546875 from the remark before (40) and from
(42), the results in (42.8) and (42.9) are very interesting although not within the ranges of (40)-

(42) with a highest value of 137.0359992990990... .

Comparing the right hand side denominator to

k
Instead of 2 if we consider all the powers of — 6—14 we have = = Diee0 (— i) and with + — we

65 64 192
k
192 1
have — = Y7 (—)
191 Lk=o 192

Consider a second order perturbation on the hypergeometric coefficients -3, 1:

¢ < 3 64 L 192 192 2 )
—_— X — E3
21 65’ 191’ "(137.0359990368270075578 ...)?2

R

1

1- (42.8.1)

607135.055724701262079179286956787109375

and

f(3192164192 2 )
21 191’ 65’ 7 (137.0359990368270075578 ...)2

~1-— ! (42.9.1)

607135.069557101931422948837280273437500

Here is the code in Python for (42.6) and (42.7):

numpy NP
scipy.special hyp2fl SCIPY SPECIAL hyp2fl

NP.sqgrt (NP.sqgrt (g * 2))
NP.sqgrt(s * s * s * )




SCIPY SPECIAL hyp2fl (-
-r)

numpy NP
scipy.special hyp2fl SCIPY SPECIAL hyp2fl

SCIPY SPECIAL hyp2fl (-3 *
/
)
/(1-rl)
(

inverse alphal = 2/NP.cos (Xi* (1+1/NP.power (rl / (1+1/ (
inverse alphal )

SCIPY SPECIAL hyp2fl (-3 *
/
)
/(1-12)
(

inverse alpha2 /NP.cos (Xi* (1+1/NP.power (r2 / (
( inverse alpha2 )

rl / r2
/ (1-r)
(




*

Xi* (1+1/NP.power (r3
inverse alpha3

inverse alpha4 = 2/NP.cos(Xi* (1+1/NP.power (r4

/NP.cos (Xi* (1+1/NP.power (r4,1/ (1+1/(96%*96)))))

_alpha

(inverse alpha2+inverse alphad)/

7. The mass hierarchy — a possible exponential relationship

By (13) and considering the Planck mass \/% and the Fine structure constant Alpha:

hc e? 2e 2e

K * 4meghc - 2\/4nKe, = J167Ke, = PlanckMass * ‘/Alpha (43)

So, multiplication of the Plank mass by the square root of the Fine Structure Constant yields
twice the electro-gravitational mass of a charge e! If we take { = 1.5561985371903484 from
(35) to be the maximal allowed field coefficient of an electric charge, then the field around a
single charge as a normalized quantity is obtained as

11 1 e
EEPlanckMass x \[Alpha = ¢ Jionres (44)

Now we recall from (24) the following root ‘a’ around a negative charge:

(1952 -2 95) 1) _ . ~ -1
1+ 96( -G e+ (%) a ) = a =1+ 192.0463944 (45)



1
206.75133988502202 * 44.63955017596401

and calculate

We take from (24), (40), (a — 1)(1 —b) =

= 1+ 192.0486477445271 (46)

M

(a-1)(1-Db)
(%PlanckMass*,/Alpha)

Where M, = 0.5109989461 MeV, e is the electron’s charge 1.602176634x107'° Coulombs, K is
Newton’s constant of gravity 6.674x107'"! m*-kg!-s2, Planck mass 1.22091x10??> MeV, from (40)

Alpha = 137.03599903682700761. The relative error between (46) and (45) is

192.04864774452—192.0463944
192.0463944

that £ = % is the Reeb class field strength coefficient of the electron field, & = % is the Muon

field strength and from the solution to (35) £ = 1.5561985371903484 ... is the field strength
coefficient of the Tau lepton. Of course, a lot of work has to be done to achieve exact analytic

= 85,227.26653938271. We are also led to the following conclusion

solutions to (4) and as we shall see also to (64), (64.01), because only & = % has a compelling

source [30]. Serendipity is part of physics and mathematical rigor must follow.

8. Interesting acceleration to radius coefficients relation — the field strength coefficients

Consider the coefficients g, from (23) %, from (24) and ¢ =

1.556198537190348396563877031439915299415588 from (34), (35). Note the following table

Table 2.
& of Electron, Muon, Tau 41 471
£(3) 03]
T T

- 0.7772169325287248897~~ | 6-994952392758524
4 1=2 9
; 9

1.5561985371903483965638770314399 | 1 99223547299109529~11 11.0001192569

9

The numbers in the left column suggest that the field strength coefficients are related to natural
numbers. Models of natural numbers occur for example in Heisenberg’s XXZ model of spin

chains. The normalization factor for L=4 and A= 1 in such a spin chain is remarkably close to %,

and remarkably close to 1.556198537190348... with L=11 and A= 1. The normalization factor is
close to 22 when L=13 and A= 0. Here the model is not of any spin chain and spin chains are

only brought as an example of how natural numbers can be related to numbers such as this
model’s field strength coefficients.

The reader can check that 7 * 9 * 11 = 693 is the integer floor of (m -tz

1

693.634239847 , see the note after (40) with 2 — —————.
962(a—1)(1-b)

We have yet to show more



compelling evidence the choice of ¢ is not by chance. Some readers will remain skeptical no
matter what evidence is brought in this paper. This section is not meant for such readers but for

readers who agree that serendipity is important for new discoveries in physics. The coefficient %

from (22), (80) is well understood [30], however, % from (23), (79), (86) and
1.5561985371903483965638770314399 from the solution to (35) are not well understood.
Evidence, except from the previous table and the note after (40), can be found if we look at the
polynomial term that means loss or addition of area in relation to 4 times the area of a disk. The

1 m
Z*EZ*R(3)*T4

factor 4 was thoroughly discussed before (16) and led to the number 96 from I ——

R(3)*r? . . . o . o
Ry where R(3) is obtained by double contraction of the Einstein tensor with a direction of

i 12 _&\1 64 ) . .
time. We return to (18), (— E% T E) o reza and consider the following polynomials
X X wr

1., . : . )
(— 2 EF¢ ) % of the field strength coefficient £. Like before in (23), we consider the terms ﬁ

and ﬁ from the biggest and stable roots a, b. Not too surprisingly, these terms are approximated

1

-1 -1
1 1 1 .
by @ = p1(§) = ((— &% +¢) g) and B = p2(§) = ((—552 ~¢) g) which only depend
on the field strength coefficients. Consider the following relative error terms RatioA = (%1 —

1)~ and RatioB = (% — 1)7Yor as an output of a python code:

Field strength coefficient analysis:

Xi=0.9895833333333334, pl=192.02083559413998, p2=64.89902805794975
Xi=0.9895833333333334, 1/(a-1)=192.04639436012951, 1/(1-b)=63.54135822920768
Xi=0.9895833333333334, RatioA=-7513.91496909199486, RatioB=46.80177527998884
Xi=1.2732395447351628, pl=207.49126659259227, p2=46.06948110927548
Xi=1.2732395447351628, 1/(a-1)=206.75133988502202, 1/(1-b)=44.63955017596401
Xi=1.2732395447351628, RatioA=279.42137750905704, RatioB=31.21797643232097
Xi=1.5561985371903484, pl=278.00172875202145, p2=34.69366870085835
X1=1.5561985371903484, 1/(a-1)=275.51690891864394, 1/(1-b)=33.19740405023536

X1=1.5561985371903484, RatioA=110.88003452715024, RatioB=22.18685313217340

This output shows proximities between functions of the field strength coefficient, ¢ or Xi in the
Python output. The proximities are p1 of the next ¢ to RatioA and p2 of the next ¢ to RatioB. The



first value ~-7513.91496909199486 is in red as an exception because it is not matched to the
value of p1 for the next field strength coefficient & = %. Following is the code in Python that was
used for the last calculations,

import numpy as NP

def function p(p_x):

return (-0.5 * p x * p x + p x)/96, -(-0.5 * p x * p x - p x)/96

def function cubic viete(a, b, ¢, d): # If all roots are real.
# Viete's formula when all roots are real.
b2 = NP.longdouble (b * Db)
b3 = NP.longdouble (b2 * b)
a2z = NP.longdouble(a * a)
a3 = a2 * a
p=(3*a*c-=-Db2)/ (3 * a2)
qg= (2 * b3 -9 *a*Db*c+ 27 * a2 *d) / (27 * a3)

offset

b/ (3 * a)
tl = 2 * NP.sqgrt(-p / 3) * NP.cos(NP.arccos (NP.sqgrt (-3 / p) \
* (3 *q / (2*p)) /3
t2 = 2 * NP.sqgrt(-p / 3) * NP.cos(NP.arccos (NP.sqgrt (-3 / p) * \
(3 *q) / (2 *p)) / 3 -NP.pi / 3)
t3 = 2 * NP.sqgrt(-p / 3) * NP.cos(NP.arccos (NP.sqgrt (-3 / p) * \

(3 *q) / (2 *p)) / 3 -2 *NP.pi /

3)
x1l = tl - offset
x2 = t2 - offset
x3 = t3 - offset
return (x1, x2, x3)
ma list = [95/96, 4/NP.pi, 1.5561985371903484]

print ('Field strength coefficient analysis:')



for ma x in ma list:

ma_tuple = function p(ma x)

ma a, , = function cubic viete(l, -1, -ma_x / 96,
(ma_x * ma x) / 192)

ma b, , = function cubic viete(l, -1, ma x / 96,

(ma_x * ma x) / 192)

print ('Xi={}, pl={:.14f}, p2={:.14f}'.format (ma x, l/ma_tuple[O], 1/ma_tuple[1]))

print ("Xi={}, 1/(a-1)={:.14f}, l/(l—b)={:.l4f}'.format(ma_x, l/(ma_a—l), 1/(1-
ma b)))

ma a = (ma_a - 1) / ma tuple[0]

ma b = (1 - ma b) / ma tuple[l]

ma a=1/ (maa - 1)

ma b=1/ (mab - 1)

print ('Xi={}, RatioA={:.14f}, RatioB={:.14f}'.format (ma x, ma a, ma b))

We now return to the field which is smaller than 1, namely to § = %‘ It is easy to see that if we

pick & = 122 =1+ E andé, =—=1-— 6—14 we get rational roots for the following anti-gravity
2

equation x, 2 +o 51 X, 1;25 = x,3 and gravity equation x,2% — %fzxz — Efz = x,3 for

which x; = &, and x, = &,, interestingly 1 + =2—=2 f2 El = Z—z and 2% = %.

Some nice relation between the roots of gravity and anti-gravity of area ratio polynomials with
field strength coefficients & = % and § = 1.5561985371903483965638770314399 as in (35)
is considered. We saw that for £ = 1.5561985371903483965638770314399 the following

2(1-x;) xz) (1—x2)%

holds: = 1. There is another relation not less illuminating, . With low accuracy

(xl_l)z
4(1—x2)%

of a simple datasheet we can see that for { = % we get = 96.36912199 and for ¢ =

1
1.5561985371903483965638770314399 as in (35), we get ‘*(i‘—"j) = 191.2741085 which
—



is almost 192=2*96. Multiplying these two values together we have 96.36912199 ... *

1
191.2741085 ... = 18432.9179 ~ 18432 = 2 + 962, and we can see ()2 =

96.00239033.
Conclusion

The presented model predicts gravity not only by the energy of electric charge but also by the
electric charge itself. It offers a technological breakthrough by generating gravitational dipoles
and it offers mass ratios between particles that are not accessible through the Standard Model.
(33) and (65) can only be interpreted as the existence of a fifth force of Nature with symmetry
SU(4), or by (3.12) is related to gravity, while (24) results in a new neutrally charged particle of
energy ~41.8752442118608 eV and (39.12) seems to set a strict electron neutrino mass bound of
~0.033eV/c2. The muon field strength coefficient is different from the electron’s and Tauon field
strength, which implies different physics. (33) indicates a deep relation between leptons and
hadrons and especially between the Muon and the Bottom Quark. An energy of 1.40 MeV should
be searched for in neutrinos and antineutrinos in processes in which bottom quarks are generated
and decay. A resonance of 23.573 MeV should exist in processes in which a Tau lepton is
created.

As for the theoretic approach that this paper took, not any Gauge fields are a blessing. There was
a big expectation from Albert Einstein that the Palatini action, which is identical to Einstein-
Hilbert action, would be a great insight into Quantum Gravity, especially since spinor equations
require tetrads because they are limited to an orthogonal reference frame. However, this paper
took a very different approach, to leave the metric tensor as is and instead of using tetrads or
Ashtekar variables, to consider the metric as of a reference manifold, like coordinates but as an
entire geometric reference object, not as a physically accessible object. Then in this framework,
the idea was that time must be the engine of the model and that acceleration of that time in the
sense of a generalized Reeb class field - not limited to contact manifolds - will describe the
possibility of non-geodesic curves and will predict the electric force. In (64), (64.01) it becomes
an electro-weak-strong action, using 5 fields, but unlike tetrads, time is a meaningful

Geroch function, while the other fields are Gauge fields. There is a redundancy in the system
because this time can be accounted for by 3 vectors just as Ashtekar variables. This redundancy
is cancelled out in action (64), (64.01), instead of using an ADM formalism or Ashtekar
variables, and orthogonality is no longer needed, which renders spin connections redundant. 4
out of the 5 scalar fields describe additional geometric information to the metric as foliations.
The same theory can be written with tetrads and generalized Reeb class vectors of these tetrad
fields, but the Einstein-Hilbert action will be the same. On the other hand, action (64), (64.01), in
this case, does add geometric information as non-geodesic alignment of curves and thus of
forces. It is a far simpler approach than that of Abhay Ashtekar and it achieves new results.
Adding a summation constraint to the action of (64), (64.01), e.g. that each chronon probability
sums to 1, keeps the same action but then PP* is replaced by an event function and the
integration of PP* becomes 1. That requires the only constant in the theory except for the speed
of light to be with the units of Length™2 and then the action is defined almost everywhere in
terms of measure theory.



Appendix A: Euler Lagrange minimum action equations

We assume o =8~z (from the previously discussed term, —d ﬂaﬂ /87K  as an energy density).

k
1
Z=N?=P,P"and U1=% ZJZ';P ndL—ZUkUk

R = Ricci curvature.

Min Action = Minj [R — —L}/ gdQ =

MinJ‘Q (R — i UkUk). —gdQ st. o =8rx
(47)

The variation of the Ricci scalar is well known. It uses the Platini identity and Stokes theorem to

calculate the variation of the Ricci curvature and reaches the Einstein tensor [42], as follows,

6R=Rﬂv5gﬂv and o\—-g =—%gw5g‘”,/—g by which we infer
O(Ry—g)=(R,, - Rg )0 which will be later added to the variation of ((R —

" Lyi Uj)) J—9 by sz« . The following Euler Lagrange equations must hold,

5} d 5} a? 5} ( 1.7
_ N UJ U [ — ) = O
aghv  dx™ agHv,, t amana I s (R 4 N9 ’

d d 0 d? d 1 .
— - + (R——UJU- NS >=0
9P dxmap,, " axmdxsap, . \E gV UDV=g
2" (ZpP) . . - :
UMy, = - = which we obtain from the minimum Euler Lagrange equation because
Z Z
A k A
U,P" = Z,P_4p ?“P =0. In order to calculate the minimum action Euler-Lagrange equations,
VA Z
. . z,z" (Z P .
we will separately treat the Lagrangians, [ = —~—— and [ =-=——to derive the Euler Lagrange

equations of the Lagrangian [ =

,uZﬂ _ (ZSPS)2

7 }
_ d 0 + dz g

ag/w dx™ a(gﬂv’m) dx" dx’ 8(g’”,m s ) .

=U,U". The Euler Lagrange operator of the Ricci

scalar (

The reader may skip the following equations up to equation (53). Equations (53), (54) and (55) are
however crucial. Note: the relation % JVigl= F,Ww/ | is used in the next equations.

az

2
(Paz*) daz.
dxs

L= i St Z=PBPtandZ;=Z,s=



O(L\/—_g_ d 9(L/-g)

aghv dx™ 9g*,m

Z, P m m i m

= —2( i BRP ),m+2( )(r mP;P,P™ + T, P,P,P™)

Z,

+2(=
Z,sP* (Z,s P*)? 1(Z,s P*)?

+2(55) 28— 3 R =5 o )V -

):kPP _Z(Z PO PuPy_ (2 PS)ZPquJrZ( )Z P, _1(ZSP> )\/— 48)

) (PB);m P™ =2 ( ) (ChmP;P,P™ + [y B, P,P™)

(2%

Z z3
L=""2 st Z7=BPhs.t. Z=RPhandZ, = 2, = L
2 (rampipvzm;rimpipﬂzm) + ngv -2 Z;is Pqu - %Zn;_imguv> \/__g = (_2 (ZZ_TZ) sm BBy —
252 pp, -1 g, + 22 =g (49)
We subtract (48) from (49)
Z=PPts.t. Z=PPtandZy =7, = 92 gy =T PR gky, = 22 GED?
dxs VA VA Z Z

A(LVy=g d 9a(J=g) _ ZmP™ Lk (Zmpm) PuPy ZmP l(ZmP )? (ZmP™)% PPy
= o (+2( P) PP, +2 2 Z,P + 28 g, + I T

22 mn - 128 gw+Z;fv>>ﬁ=(<+z (P2 (&) m )t

2 (PAZA)ZM i 722y PuPy 1(10112,1)2 _1zzk )Z p 4+ 222 (P*z3)" z,l) PHP,,> \/— _

z3 z 72z 2 z3 AN

2
(2 P2 2225028855 0, i, ) =

G +zuz1,_ 2(

(VuUy = 207U, 9, — 2055 ) =g (50)



@'P)?
o(—g) d al~-g) _

OP dx”" OP

“m n>v

E

L= s.t.Z =P'P,and Z,) = (P"P,),,

PP );, +4

P? :
(Zs 5 )F[IuvPlPV 4+
VA

P P .
+4(Z%3 )P“;VPV —4—(223 )r,.“kP‘P‘ + W=g=
Z, P"Z" Z, P")’
Z3 _6 4
(Z,P°)P" Z,P"Z" Z,P")’
st ), PH 2 —6=m P*)\/—
z? ) z? z* N—g (51)

AVA
L= Zz“‘ s.t. Z =P*P,and Z,, = (P"P,),,

oL-g) __d ae\-g) _

+2 P*

(4

oP, dx*  oP,,
P“Z" 4 .
_4(7);\» +7Fi! P Zk —+

+%P“;VZ“ —%F/‘kpfzk +
zZ z"
-4 73 Pt —g

A AV AN
(—4(?):v—4 73 )P \—g
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(52)
s 2
We subtracted the Euler Lagrange operators of (ZZ}ZS) J—g 1n (48) from the Euler Lagrange

A
operators of z ? ~g 1n (49) and got (50) and we will subtract (51) from (52) to get two tensor

equations of gravity, these will be (53), and (55). Assuming o =8z, where the metric variation
equations (47), (48), (49) and (50) yield

z, Z,P'P ,
Z=N>=P,P", U, :é—%,L:%UI.U’ and Z = P*P,

(P/IPJ. )’m P'” Zm

+ 2(( Z3 Pk);/c_z(ﬁ);m )Py})v +

87 1 +2(Plzl)2 P,P, _22121 P,P, N
o 4 A z VAN A

+U U, —%UkngW

871

1 .. P.P,
— 27U, —EUkU"g#V —2U"%;, -~

z

1
):Ryv _5 gyv

st. R=R,, g"
st. R, =T, —(@T,),,+1,, T, =T, “T,," (53)



R, is the Ricci tensor and R, —%ng is the Einstein tensor [42]. In general, by (4) and & =87,

(53) can be written in (—1,+1,+1, +1) metric convention, so Z = |B,P*| as,

l(UU v ure. —ou* P”PV)—R ——R
4 u=v 2 k gyv >k 7z uv 2 g,uv (54)

PP . .
Charge-less field: The term —2U*,, MZ " in (54) can be generalized to:

(PP* +P* P)/2

—2(U*;, +U* ;)/2) and can be zero under the following condition,

P . P ‘ ‘
AA, et A* Y=U,U* +U*, U" =U"; +U* ; =0

#V’ \/7 /IV’ /\/—

Note: The complimentary matrix B, = %E ‘“’“ﬁAaﬁ, see few lines before (3), can be

transformed to a real matrix due to the SU(2) x U(1) degrees of freedom and also be imaginary.

From (51), (52) we have, d (o0 _4d 0 UU" [—e)=W*": J—a =0
dxﬂ(apﬂ = P U, g) suN— &

H2v

We recall, pr« = o __d o U U* =
Gp T ap, Y £)

M2V
wH =
VA Z,, Z”’ . Z.P)P" Z P"Z" Z, P")?
T T N
ZV z,Z" Z'"
+4((ZSP‘})P ) P+ (Z P )? p
Z
z. pP" 7" Z P"P*
-2 Z _Imt Ty
Z? (Z Z? )
U* Ut Z pP"
_4 —); + k P,u_2 m Uy:O
((Z)k Z ) 77
¥y m
W";yz[—4UV; L&l 123 )U"j; =0
vz V4 “
(55)

Appendix B: Proof of conservation

Theorem: Conservation law of the real Reeb class vector.



From the vanishing of the divergence of Einstein tensor and (54), we have to prove the following
in (—1,+1,+1, +1) metric convention:

I U U lUUk 2U*%; bk =G *=(R 1 #=0
Z u V_E k guv_ ’kT > T Muvo _( ,uv_E gyv)’ -
(56)
Proof:
From the zero variation by the scalar time field (55)
# zZ, P"
Wﬂ;ﬂ:[_4UV;V P ( : )Uﬂ}ﬂzo
Z Z
(57)
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Now let ,_ ; pn
(20 Ut 2= o 0P U, U 2
Z Z Z
And we have
L, v t . 1 DV
—Ul,#U +(?),#U!P

This is because —UY = —Z; + %PV = —U* m? + U“ PV = —UH" UV.Note that —UY is minus

twice the real numbered Reeb class vector. So,
PePY v v
(_ZUk;k ?)ay =-U* 9# U +( )a;z v“p

(60)
Returning to the theorem we have to prove and using equation (60), we have to show,
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Notice that

vtu’,
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Since — (é); « P.U* = O because the Reeb class vector is perpendicular to the foliation

P, PKUp

kernel ﬁ’ ﬁ? = 0.

Equation (62) is also a result of In(Z), ;,, Utgk = In(Z),q ;1 U™ and of Py Utgky = Pg;, Usgky,

UAUYs, ~ S (UU ) ()i, UFPY = —U* (), P + (), UP" =0
H 2 s ZZ H ZZ H 22 H (63)
and we are done.

Appendix C: Generalization to more than one generalized Reeb class vector

Crucial: This appendix is the continuation of “Adhering to the methodology of physics” that
was discussed before the introduction. In fact The probability wave function f =
P(2)P(3)P(4)P(5)P(6) such that ff™* is a probability density is indeed multiplicative if and
only if P(2), P(3), P(4), P(5), P(6) are independent functions. f f* then measures the
probability of a reachable event in an embedding spacetime manifold.

Py
Z

Crucial: To reach a parsimonious theory, we may assume that U(2), = U(3), = 0 and that N

P(1)k
VZ(1)

independent functions P, P(1), P(4), P(5), P(6), which are suitable to include also gravity.

and are dependent as functions, and orthogonal as vectors. In his case we end up with 4

Considering (3.2.1), (3.2.2), G, = 0 (13.11) which means other Reeb class vectors can

PO _ Pic, q UOu _ Up
7 _ﬁand = and
Uy _

. PA
VA \/_7

rotate or be constant around P# and given the previous fields

Uy

derived form

additional Reeb class vector fields, not the usual Reeb vectors,

ZWyu 2P P,
2Z 222

U(

, 1.e. @ derived from P(2), 3 derived from P(3), 52—” derived from

2



P(4), % derived from P(5), Tz—” derived from P(6), such that these fields are perpendicular to P—;,

the following Lagrangian can be defined with the determinant of the metric g:

P(0),P(1)™ + P(0),P(1)"
Vz(0)z(1)

1

1

b(2) = P(1),pP(0)™ + P(1);P(0)"

vz(1)z(0)

1 P(0),P(2)* + P(0),P(2)* P(0),P(3)™ + P(0);P(3)"
2(0)2(2) Z(0)Z(3)
@) = P(2),P(0)* + P(2),P(0)* . P(2),P(3)* + P(2),P(3)*
h JZz(2)z(0) JZ2(2)z(3)
P(3),P(0)* + P(3);P(0)* P(3),P(2)™* + P(3);P(2)* .
Jz(3)z(0) Jz(3)z(2)
D(4)
. P(0),P(4)™* + P(0),P(4)* P(0),P(5)™ + P(0);,P(5)*  P(0),P(6)* + P(0);P(6)"
JZ(0)Z(4) JZ(0)Z(5) JZ(0)Z(6)
P(4),P(0) + P(4);P(0) . P(4),P(5)™* + P(4),P(5)" P(4),P(6)"" + P(4);P(6)"
_ VZ(4)Z(0) VZ(4)Z(5) VZ(4)Z(6)
= [P(5),P(0) + P(5),P(0)*  P(5),P(4)™* + P(5),P(4)" . P(5),P(6)"* + P(5);P(6)"
JZ(5)Z(0) JZ(5)Z(4) JZ(5)Z(6)
P(6),P(0) + P(6);,P(0)* P(6),P(4)™ + P(6);,P(4)* P(6),P(5)™ + P(6);P(5)" .
JZ(6)Z(0) JZ(6)Z(4) JZ(6)Z(5)
1 0
L= 0 U(o)ku(o);;l](o)*"u(o)k \/—_g+
1
L PP (1) + P*P(1)F 0 RU(L)™ + P Uk |2
2./72(1) 2V2Z
B.P(1)* + P*, P(1)k P(1)U™* + P(1)" U*
1 0 1
0 P(1)U** +P(1)" U* UkU; + UkU, UDRU; + U(1)*U,
2V2Z 8 8
P.U(1)* + P* U(1)k U + U*U, UFUQ)L + U@)*UL),
0
2\2Z 8 8




P(0) U™ + P(0)" U)*

P(0) UB3)™ +P(0)" UBR) |2

! 22z 2V/2Z
N P(0) U™ +P(0) UR* UV +U@™ @), URUE);+UR)™ U®M), D(3)_%\/_
22z 8 8 9
P(0) U™ +P(0) U3 UB) U@, +UB) U@, UB)U®B)+UB)*U®B),
2V/2Z 8 8
1
1 puS™H+p St p Wi H+pWH p TR +pTH |3
2V2Z 2V2Z 2V2Z
puSH+puSt s, S*H+S;SH SuWrRESWHE S, THH4S;TH
+ 2V2Z 8 8 8 D(4)_§\/—_g (64)
puW H+pWH W, STH+wiSH W wrHtwEWHE W, TR+ W TH
2V2Z 8 8 8
puT*H+p,TH  TuS™M+TsH T WrE+TWHE T, TR+ TH
2V2Z 8 8 8

Notice that D(2) and D(4) are the determinants of Gram matrices of 3 unit vectors and of 4 unit
vectors from which the Reeb class vectors, which are accelerations of unit vectors, are derived.
The division by the root of D(2) and the root of D(4) is typically used in the theory of foliations
when the embedding curvature of the foliations are calculated. In (64) the terms do not involve
the square root because the gram determinants where the Reeb class vectors are components

have the second power of accelerations, which are square norms of Reeb class vectors. The use
of D(2), D(3), and of D(4) is therefore not a very creative step.

There is a redundancy between the following terms:

1 0
0

8

PP (1) + P P(1)*
2/7Z2(1D)

1

1

B.P(1)* + P*, P(1)*
2:/2Z(1)

0

P(1) U™ + P(1)* U*

2\2Z

P U + P* U(1)F 0

2V/2Z

0

P(1) U™ + P(1)* U*

u(0)ku(0);+U(0)*u(o),| / —g and two perpendicular planes Lagrangian,

PU(D)** + P* . U(1)F
2V2Z

2./2Z2(1)

Uuku; + Uku,

0

uku; + u)*u,

8 8
UMD Ug + U™ U, U U + UMD UQ),
8 8

N =

D(2)2/—g

Because with a correct choice of P(1)y they are both identical, see (3). Therefore (64) can be

1
written with the omission of

0

0 U(0)*U(0);,+U(0)**U(0)k| A/ —8 -

8

The denominators 2v 2Z in the first 0 index row and the first 0 index column in (64) are required
because if any term in the determinant calculation is taken from positions other than 0 of the first



row, then one such term must be taken from the zero column. For example,

puS H+pySH p WrH+p W H
2V2Z 2v2Z

py- This multiplication has a denominator 8v/Z as required. A projection on the time direction in

is a multiplication of two projections on the non-geodesic time direction

general, reduces the determinant absolute value, which means that acceleration fields are
preferred to be perpendicular to the time direction by the Lagrangian in (64). Each of the
determinants of (64) agrees with the multiplicative rule of (13.12) but unlike (13.12), higher
values are achieved when the acceleration vectors are perpendicular. The roots equate units of
length to units of area and to units of volume and the components of (64) are higher when the

accelerations, which are Reeb class vectors, are also perpendicular to the time-like vector 3—% as

expected from an acceleration vector of a unit field, to be perpendicular to a time-like vector.

The last term of (64) has SU(3) * reflections symmetry, however, when considering the space-
Pu
\/77
physical meaning of rotating fields. See Fig. 9. There could be better action operators than (64),

like foliation which is perpendicular to —=, extremal solutions, not saddle variations, have a

after all, (64) is no more than a research offer although it has its own logic which is not fully
explained in this paper.

Theorem 6 - chromodynamic mutual charge exclusion: Due to (13.01), given that where

SM;” # 0, S, =0, where %;” +0, W, =0, Tﬂ;” # 0, T, = O such that S,,, W,, T, are

perpendicular when independent, charge terms of (64) exclusively allow only one charge term to

be non-zero. Without loss of generality, a non-zero charge term of S, is defined as

WeW* S+W; WS T, 74TV
8 8

3 (S, S*H+S;SH WeW*S+WF WS T, T*V 4 T3 TV
reducedto\/” — . ‘v ——J-g

i (S*,+5) ;*# 0 and because Sy Wy, T, are perpendicular, (64) is

Proof: The proof is trivial because the last term requires both W; # 0 and T;,, # 0 which by the
assumption that S,;;# # 0 =5, = 0, W;## 0 = W, =0, T;;*# # 0 = T, = 0, the following
must be true W;;$ =0, T,;Y =0, Q.ED.

Volumetric chromodynamic action of the electric field — an alternative formalism to (4)

Here is the calculation that subtracts the action of the electric field due to its projection on the
normal to the foliation spanned by p(4),, p(5),,p(6), this span can be written as

(p(4) 1, (5) 4, P(6) ). Notice that unlike in spin connections, the orthogonality of p(0), and
(p(4) 1, (5) 4, p(6) ) is not imposed, however, such orthogonality reduces to the ordinary action

. _NQ) _ UUR+URUE —
that was used in (4), namely L = O 5 +/—g. In the general case,
U, U + U, U*
N(1) = (% —

8
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8 2./2Z(4) 2./2Z(5) 2./2Z(6)
p(4) U H+p(4), U 1 P(4) P(5)"*+P(4),P(5)* P(4)uP(6)**+P(4),P(6)*
2,/2Z(4) JZ(4)Z(5) JZ(4)Z(6) \/_—
p(B) U™ *+p(5)LU*  P(5)uP(4)"H+P(5),P(4)* 1 P(5)uP(6)"*+P(5),P(6)* 9)
2,/2Z(5) JZ(5)Z(4) VZ(5)Z(6)
p(6) U F+p(6) ,U*  P(6),P(4)**+P(6),P(4)* P(6),P(5)"*+P(6);P(5)H 1
2,/2Z(6) JZ(6)Z(4) JZ(6)Z(5)
D(4)
. P(0),P(4)™" + P(0),P(4)* P(0),P(5)™ +P(0),P(5)* P(0),P(6)* + P(0);P(6)*
VZ(0)Z(4) VZ(0)Z(5) VZ(0)Z(6)
P(4),P(0)™" + P(4),P(0)* 1 P4, PGBYH + P, PGB P(4),P(6)™H +P(4),P(6)*
_ JZ(4)Z(0) VZ(4)Z(5) VZ(4)Z(6)
“|P(5)P(0)™H + P(5),P(0)*  P(5),P(4)™ + P(5),P(4)* L P(5),P(6)* + P(5),P(6)*
JZ(5)Z(0) JZ(5)Z(4) JVZ(5)Z(6)
P(6)#P(O)*l‘ + P(6)LP(0)F‘ P(6)#P(4)*l‘ + P(6);P(4)“ P(6)MP(5)*“ + P(6);P(5)l‘ 1
VZ(6)Z(0) JVZ(6)Z(4) VZ(6)Z(5)
=22 (64.0.1)
D(4)2

The division by D(4) as in (64) is obvious because it eliminates an increase or a decrease in the
action due to deviations from orthogonality. Such a technique is similar to the calculation of the
embedding curvature of codim-1 foliations. It was hoped by the author that a volumetric
formalism of (4) can get rid of the Einstein — Hilber action, however, even without such
elimination, the formalism is a generalization of (4). The complexity of (64.0.1) is an obvious
disadvantage.

Why spacetime with an arrow of time must have 4 dimensions?

If you look carefully at theorem 0 (Suchard - Vaknin), you immediately see that for an arrow of
time to exist, such that time is considered as an orthogonality referenced as in (64), conservation
of the action due to Reeb class vectors (not the usual Reeb vector) dictates exactly 4 dimensions.
In 2 dimensions, the orientation of the span B, “U,, can be maintained also when p,, flips
direction because then u,, is flipped simultaneously so 2 dimensions are not possible. In 3
dimensions, the conservation of the orientation of B, (0)"U, (0) still allows the flipping of F, (0)
and of U, (0) simultaneously, however, one can demand U, (1)"U, (2) to also keep orientation as
they define a codim-1 action. Flipping both U, (1)and U, (2) does not change the orientation of
U, (1)U, (2) where U,(1)"U, (2) define the field of the foliation perpendicular to P;(0). Now
observe that U, (0) is contained in the foliation spanned by U, (1)U, (2). If as a result, U, (0) is
flipped, then B, (0) is also flipped and F,(0) does not maintain the arrow of time.




Theorem 7: We now repeat Theorem 0 (Suchard - Vaknin) to prove a new theorem. Both
Theorem 0 and theorem 7 are significant and are not trivial due to “Appendix H — Causality
conservation theorem”.

In 4 dimensions there are 5 fields, that define two types of orientations, as mentioned in (2.22)
and in (2.23). We can start with U, (0), U, (1), ..., U,(4). U, (1) is defined in the Lagrangian
plane perpendicular to span B, (0)"U,,(0). The field of the 3D foliation

perpendicular to P, (0) is U,(2)"U, (3)"U;(4) and also as an alternative we can use
P,(2)"P,(3)"Py(4) as in (2.23) and this basis must keep orientation to be a regular field for
which (64) is non-degenerate, i.e. not zero. B, (1)"U,, (1) defines the perpendicular Lagrangian
plane to F,(0)"U, (0). The important realization is that F, (1), U, (1), U;(0) are contained in the
foliation spanned by B, (2)"P,(3)"P,(4) and that since the Levi-Civita tensor is smooth, the
relative orientation between B, (0)"U, (0) and F,(1)"U, (1) cannot change because F,(0)"U, (0)
and P, (1)"U, (1) describe a field as two perpendicular acceleration planes and there are two
such possible orientations, £, (1)"U, (1) or —F,(1)"U, (1), which can also be U, (1)"F,(1).

We can summarize 4 possibilities of flipping two vector signs which maintain both the foliation
orientation and the relative orientation between the two Lagrangian planes, the third is trivial:

-U,(1),-P,(1) = +U,(0) = +£,(0)
+U,(1),-P,(1) = -U,(0) = +£,(0)
+U,(1),+P,(1) = +U,(0) = +£,(0)
-U,(1),p,(1) = —-U,(0) = +P,(0) (64.02)

Of course, we needed all 5 acceleration fields / Reeb class vectors, not the usual Reeb vectors, or
at the very least well defined P, (2)"P,(3)"P;(4) to be alive and kicking for this theorem to
work. This demand is tantamount to a particle / worldline that has B,(0), U, (0), P,(1), U, (1),
P,(2), P,(3), Py(4) non-degenerate. The Geroch splitting theorem [1] dictates that in a causal
spacetime there must be a 3D Cauchy surface. Demanding that B, (0) will be non-degenerate on
this Cauchy surface except for a subset of Lebesgue measure zero means that the orientation of
P, (0) must be the same on this Cauchy surface, however, replacing the Cauchy surface with any
other surface ensures that if B, (0) is non-degenerate on this surface, the time orientation of the
worldlines that run through this surface is maintained as long as locally the orientation between
P,(0)"U,(0) and F,(1)"U,, (1) is distinguishable and . Theorem 0 dictates that once there is
such a particle possibly a proton, time can only have one orientation, so the minimal dimension
in which Lagrangians as in (64) can be valid along with the arrow of time is 4. Q.E.D.

We relied on two types of fields, a chromodynamic acceleration field which is a codim-1 field
and on an acceleration field in independent Lagrangian planes a.k.a symplectic Lagrangian



planes. It means the observable Nature exploits the maximal number of fields it can while using
an existing dimensionality.

Uniform gravity and forces formalism, challenges, and an open problem: This section uses a
similar idea as in (13.14) - (13.18). Apparently the first and the last additives of (64), 2x2 and
4x4 matrices imply that the Einstein-Hilbert action can be written in a tetradic formulation with 4
scalar functions where:

1,
p p(]),# K 1
e/, m 20 and e, e, = e/ e, = g,y or E(e*’ﬂejv +el,e*) = gy and

(64.1)

K¢JZ>UK]:0:UOO:_1,7711:7722:7733:1

J
: \/pz(_‘;) may not be related to any force fields but only to gravity. Please refer to the

remark after (3.13).

Clarification: Notice that P(0)P*(0) is a Geroch function. Adopting Sam Vaknin’s methods [15]
in a scalar function formalism, P(0)P*(0), can be a probability density of a single event in 4-
volume, instead of time. The good news is that P(0), P(1), P(2), P(3) yield 4 gradients

P(0),, P(1),, P(2),,P(3), and 4 non-geodesic accelerations as generalized Reeb class vectors -

. ) ) Uy Su W,
not limited to contact manifolds, unlike the usual Reeb vectors- 7”, 7”, T” — as explained in

(64). The much less good news is that 4 complex functions P(0), P(1),P(2), P(3) are 8 real
functions which mean that the 2 degrees of freedom in the 10 independent General Relativity
equations are gone (without considering the 4 vanishing divergence equations). This problem can
be partially mitigated by multiplication of the Tetradic metric tensor by a scalar function ¢,
however, such a solution to a unified formalism of forces and gravity is awkward,

;d)d)*(e * uev t el 1€ jv) = Gy 1s still incomplete. The problem is the following condition:

P*“(O)PV(O)r—;Z%(O)P*V(O) - 2.3= P*”(l)Pvgl)Zi’; DPe @ _ 9w and from the vanishing of the ordinary

covariant derivative: = (e * uev T el 1€ v)ia= Guvia = 0. This is not a good place to begin with.

For the Riemann tensor in the real case, we have:

R im = e/ ((V Vi — ViV, — [e, em])ex) and R = R/M;; and the volume element is

\/ |Deteminant(e] ue ]V)| with Greek letters denoting the ordinary Riemann indices.

There are, however, some caveats. p’/=° = p°, = 0 means that P(0)P*(0) must be a

-1 =D
u=1 2
Geroch time function [1]. The rest of the tetrads need not be perpendicular to each other,
el e Kt + e*J  eX# % 0 but using spin connections they may be formulated in such a way that

] p*Ku ] oKp —
e’ e +e” e 0.



Fig. 9. — Spin property of extremal solutions to (64)

] Extremal solution which keeps orthogonality
Not an extremal solution

or near orthogonality

=" >

The Aryeh Aldema’s offer of a Relative curvature / Embedding curvature action and it’s
meaning

pu(O) _ Py p“(l) pu(Z) pu(3)
OINE and 3 other scalar fields are defined Tz NZ20T NZ20)]

Taking the Gaussian curvature but without demanding that the embedding manifold will be flat,
consider

Let with real numbers.

( pi(0) ) pH() ( P )_v pY(2) ( Pr(0) )_( 2@ s _ijks

7 = Wiz *Vzo izl ViZ@I\VIZoV  VIZE)] /1Z0)] —

KN-9= 220 Pp® pc@ Pd®) apea V™I (64.2)
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ks s the Levi-Civita alternating symbols. It is not difficult to prove that this definition
pu(1) pu2) pu(3)
VIZOP VIz@)T V1Z3)]

. (0) . ps(0) i ps;i(0) 1 ps(0) i
d independent of =22 Ob 1,(5 );-lo:Llo--s Z.(0)p(0) = 0
and independent of 2205 Obviousy. ((F401)::p1(0) = 20k pi(0) 3 2% 2,03 )

so there is no need to worry about p, (1), p,(2), p,(3) being within the foliation. A full proof

where €

does not depend on the choice of as long as they are mutually independent




Eijks Eijks

ijks _ _
V=g V=g

replaces €/%S with the Levi-Civita tensor at first EY*S = sgn(g) 50 we

immediately see that

( pi(0) ) pH@) ( Pj© ) pY(2) [ PE©) ) %) ps® pijks
K = NIZO)] FzoI\Vizol " 1Z@I\1Zo1 * V12B3) 1Z©0)] (64.3)
- pa(0) PpM) pc2) PaB) _gpca :
VIZOWIZONIZ@WIZG)]

Which means that K is the quotient of two scalar functions and is therefore a scalar function.
Without loss of generality,

(64.4)

(pi(O) ) 2 +7p@) <p,.<0) ) p'(2) (pk(O) ) PR ps(0) pijks
JIZO1) ™ lip @ + rpr @1 \V1ZO)1) " Iz \J1Z0)1) * J1ZB)] {1Z0)]
pa(o) pb(1)+rpb(2) pc(z) pd(3) Eabcd
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This is because the Levi-Civita symbols are alternating so if the same vector occurs twice with
two different indices, this component vanishes.

p:i(0) . rpH(2) . o . p,-(O))l pY(2)
J|z(o>|)'“ Tiorosrprcy S annihilated with (\/|z(0)| v 1z

when these are multiplied by the Levi-Civita tensor. So we find that K does not depend on the
choice of p,(1),p,(2),p,(3) and is therefore intrinsic to the foliation perpendicular to p, (0).

For example, in the numerator (

Our argument was about the importance of the “relative curvature”. My opinion was clear, that
the need for p, (1), p,(2),p,(3) is only if they can reveal a value which is not anticipated by the
geometry of the 3D foliation because the Reeb class vector % already contains geometric

information about the foliation which is perpendicular to the vector p, = p,(0). This
information is of how the fields p, (1), p,(2),p,(3) are misaligned and do not make geodesic

curves. This was the reason behind (64). Aryeh’s input clarified the importance of (64).
Unfortunately, Aryeh Aldema, who was my colleague, passed away in Dec/30/2022.

The vorticity action of 4 Reeb class vectors



Possibly a fifth force of Nature or by (3.12) and mapping curves to a flat spacetime, massive
gravity is described by the following SU(4) symmetry Lagrangian of 4 Reeb class vectors:

Nz—”, 37“, %", %”, with Hebrew letters Alef, Beit, Gimmel, Dalet, for D(4) see (64),

1

R RTEHRERE R RGP R HFERE R THERTH 4
8 8 8 8
N2 ™H+Rpa8 3, 2%H42708 2,0 0k 2 TR T .
8 8 8 8 -5~
TR Nt 7P LD Wi Mt e L P e b LD P M P L D(®) +J-8 (65)
8 8 8 8
R THARETH 7,2 47700 70 Tl 7, T R T
8 8 8 8

The determinant of two Reeb class vectors can help to understand the roots in (30), (31), (32),
and (33). It describes accelerations in two perpendicular planes. Three Reeb class vectors
describe accelerations in the foliation perpendicular to P,. It is not clear whether (65) is related to

(3.12) in which case it does not represent a new field but a massive gravitational field.

Appendix D: Another way to derive the Reeb class vector

. *m
We may now write the Lie derivative [43] of 5—% with respect to the vector field Pﬁ,

e (55.2) =72 (8.t (). 2 2

In which the second term is positive because the differentiated 5—% vector has a low index.

The first term becomes,

il (ﬁ) _ P™MPim _ P PiZm _ PPim _ P"ZmP; (67)
VZ \VZ)'™mT 2 VZ 223/2 7z 222
The second term is,
P™\ Py _ PPy PPz PP Z;
(ﬁ)’lﬁ_ z 222~z 2z (68)
) p*™mp,, P*™m .p P*™Mpp,,;  P*™.P, 2
We add (67) and (68) to get (66) and notice that == + — == zm “+— = == from

which (66) becomes

(P*m Pi) _Zj Zi P*™MZ.,P; _Zj P*™MZ0P; _U;
YA 2722 2z 272 2

(69)

Appendix E: 95/96, the precursor of the inverse Fine Structure Constant and of the
muon/electron mass ratio



Results (24), (36), (40), (41), (42), were not reached immediately. There was one finding that

was pure serendipity that later led to these results. The observation was the following, given a

scaling factor 1+d of area addition with d=1 as a maximal value, 1+d = 2.

1+a)®<2A(1+a)>2
Where « is the Fine Structure Constant. More precisely
1
R = (2% — 1)1 = 137.999325615
And
1
1= (2% —1)"!=136.5566369
And the geometric average is:

VX2 = 137.27608605

Which is close to the result from (40), 137.0359990368270076.

An immediate observation is

95

2-296 _
R =( 5)1
296
And
96
295—2 _
1=

Where we expressed a power which is close to 1, namely § = % and 71

(70)

(71)

(72)

(73)

(74)

(75)

96
— , as such, & was

nominated as polynomial coefficient because it was in the range between 0 and 2, unlike & = %

. _ . . 95
which has a geometric interpretation thanks to Ettore Majorana, & = 5¢ seems to have an

algebraic meaning.

We continue with a rather surprising relation

1
(25596 — 1)~1 = 13,156.87877924

And it is quite easy to notice the following:

1
96(1+96-2)

1
(29596 — 1)~ = 137.03595126474

(76)

(77)



which is very close to the inverse Fine Structure Constant. Actually, if we replace the factor
1

96(1+96—2) y n(1+n-2)
1s when n=96

for some integer n, the closest result to the inverse Fine Structure Constant

In fact

1
(295+96—1)"1
137.0359990368270076

= 96.010383196499723 = 96(1 + 96.154603272) (78)

1

See (40). The factor
95%96

can be seen as

—=242_2 (79)

95496 96 @ 95

The factor 95 * 96 found expression in (41), (42) and is the final missing piece in the puzzle. It
is the bridge between trigonometry and electro-gravitational polynomials (35) which resulted in:

¢ = 1.556198537190348396563877031439915299415588378906 and%(l —gy) Tt =

607276.5368006824282929301262, provided here with more accuracy if required for further
research.

In (78) plugging in % from (24) instead of 2 and dividing by 2 * 137.0359990368270076>
instead of by 137.0359990368270076 we get another indication of a deep theoretical relation,

1

((1)m_1)_1

T
2%137.03599903682700762

=1+ (2%95.974269533437)7* (80)

We now explore another approach, exponential perturbation of the field strength coefficient Z—z

This approach was not further investigated due to numerical stability issues, but the author finds

it quite interesting. The field strength coefficient % that appears in (23) is the lowest among 3
coefficients %, %, 1.5561985371903484 ... . At first this fact was an incentive to search for a
relation between the fine structure constant and perturbations around the value Z—z

We return to (23):

2,595 95\ 2
192a°+2-a (96)

192b2-22p— (222
=adan 2606 — p3 (81)
192 192

1

And to the multiplication in (23) @DaD = 12202.888740664679.

We look at the following exponential nT_l perturbation of the coefficient %,



n-1 nei n-1

95\ 1 95.2—— By
192¢2+2(2) " -7 w — 3 and 19207 -2(32) ™ d-G) =d3 (82)
192 192

And we check how relatively close is (c —1)(1 — d) to (a — 1)(1 — b).

n-1
95 2=/

The calculation is:

(c-1)(1-d)

Relative error = @D D)

(83)

The strange fact is that

1 E((C—l)(l—d)
" n\(a-1)(1-b)
1

(41), (42) but good enough to trigger interest. The last term can be written as in (40) ™" =

a - 1) approximates the inverse fine structure constant. Not as good as (40),

P for n = cos™1(2a). It turns out that @~ is maximal or locally maximal at n = 96* — 805

or if n is allowed to take real values,
n = 96* — 805.9334 (84)
a~! = 137.0158482935 (85)
Putting the terms together:

2,595 95\2 2_595, _95\2
192a%+22a~ () 192b%-22b~(3)) _

=adan = p3 (86)
192 192
5 n-—1 5 1 5 n-—1 5 1
OS5\ n 9 n—-1 OS5\ n 9 n-1
192c2+2(%) c—(GD" " o 192d2—2(%) d— (G2 ™ .
192 —coan 192 -
1nax3(§:1¥l29-1) ~ 137.015848292861875279413652606308460235595703,
n n\(a-1)(1-b)

n = 96* — 805.933

See appendix G for the code in Python for (81)-(86). Consider the same type of perturbation of
the field strength & = i,

A

192a%+22a—(%)? 192b%2-22p—(2)2
T T yis T J—

3
192 192 =b (86.1)

n-1 n—1
4Hn 4.1 NS 4 ,n-1
D)o@t edl-2(3) " - _
192 192
2/((c—1)(1—-d)
ax— -
n n\(a—1)(1->b)

192c2+-2(

1
1) =136.42



Which is close to the square root of the inverse Fine Structure Constant with n = 96* —
140631.4697265625. In both cases, numerical stability issues in (86) and (86.1) made it very
difficult to check how close such exponential perturbations of the field strength coefficient can
be to the inverse Fine Structure Constant trough the error in the polynomial roots. Numerical

stability does exist up to n = 963. Before we proceed, consider the following, & =
1

} 1 . . . . .
(%)1 "151.06357822765725984 wWhich is approximately % (1+ ), then it is easy to check that

624.85524
192a? + 2&a — &2 192b% — 2&Ep — &2
sa —¢ =a® and $b—¢ = p3
192 192
2 2 n-1
192¢2 + Zéc - (?) 192d? — Zéd - (é) %)ZT
T =c3 and 57 =d3=
(c-1D(-d) _
D) = (86.2)

1
This result is expected from & = 22 = ? but not from a field strength so close to %. It is easy to

see that from £ = 1.25to & = 1.5, (86.2) is very close to 1 within %1 but not as close as when

4,14 1 .. 1 2
f = (—)1 "151.06357822765725984 Or when terlaHy f =22 ==,
T ¢

The Fine Structure Constant because of Poisson Distribution of events within radius r:

We proceed with the methods we have discussed until now. Consider the following expression,
f(x) =xe™ (87)

which is the Poison distribution for one event and with A = x.

Consider the following perturbation equations in two variables in x around 1.
1 1
1= (-3 =r(i+ =

With the following condition for a wide range of n > 10000,

2= (-] Dtand2( 1) =127 89
a *=(—In(n) —1) " an (Z+Z) =q (89)
Then the system of equations (88), (89) approximates the Fine Structure Constant with the
following approximated solution:
a = 97.2332790992 (90)
b = 96.56660927693

a=2 = (=In(n) — 1)~! = 18778.86503



-1 1
2(1 n 1) — @127z = 96.89879752
b a

With ¢~ ~ 137.03559363

These estimates can be greatly improved with better numerical precision than that of an Excel
datasheet, however, this paper does not deal with the Causal Set interpretation of the presented
theory and chooses to focus on other subjects. Also, (90) depends on the choice of 1.

The Causal Set interpretations can be written as Probability(n=k) = % where k is the number

of events within a sphere of some small radius r and n is the number of events if this number has
the Poisson distribution.

Appendix F: The Python code for (40) and for the remark after (40) and its output

import numpy as NP
def function cubic_viete(a, b, c, d): # If all roots are real.
# Viete's formula when all roots are real.

b2 = NP.longdouble(b * b)

b3

NP.longdouble (b2 * b)

a2

NP.longdouble(a * a)

a3 = a2 * a

p=(3*a*c-Db2) / (3*a2)

q=(2 *b3 -9 *a*b*c+ 27 * a2 *d) / (27 * a3)

offset = b / (3 * a)
tl = 2 * NP.sqgrt(-p / 3) * NP.cos(NP.arccos(NP.sqrt(-3 / p) \

* (3 *q) / (2 *p)) / 3)
t2 = 2 * NP.sqrt(-p / 3) * NP.cos(NP.arccos(NP.sqrt(-3 / p) * \

3*q) / (2*p)) /3 -



NP.pi / 3)

t3 = 2 * NP.sqrt(-p / 3) * NP.cos(NP.arccos(NP.sqrt(-3 / p) * \
(3*q / (2*p)) /3 -
2 * NP.pi / 3)
xl = tl - offset

x2 = t2 - offset
x3 = t3 - offset

return (x1, x2, x3)

def function_fsc polynomials(): # If all roots are real.

fp £, fp a, fp b =1, 1, 1

fp_start, fp end = 1.556, NP.pi / 2
for i in range(2000):
# Get the biggest roots. These are the closest to 1.

# One is above 1 and one is below 1.

fp £ = (fp_start + fp end) * 0.5

fp a, _, _ function_cubic_viete(l, -1, -fp £ / 96,

(fp_£ * fp £) / 192)

fp b, _, function_cubic_viete(l, -1, fp f / 96,

(fp_£ * fp £) / 192)

fp_result middle = 1/NP.sqrt(fp_a-1) - 0.5/ (1-fp_b)

if fp result middle >= 0:

fp end = fp £

else:



fp start = fp £

fp s = 1/(1 - £p_b)
fp s *= fp s
fp s *= fp s * 0.5

fp xi = fp £

print('1/(x1-1): %.421f\nl/(1-x2): %.421f' %$(1/(fp_a-1), 1/(1-fp_b)))

print('Xi: %.421f\ns=0.5/(1-x2)%4: %.421f' $(fp_f£f, fp_s))

fp £ = 4 / NP.pi
# Get the biggest roots. These are the closest to 1.
# One is above 1 and one is below 1.

fp a, _, function_cubic_viete(l, -1, -fp £ / 96, (fp_f * fp f) / 192)

fp b, _, _ = function_cubic_viete(l, -1, fp £ / 96, (fp_f * fp f) / 192)

fp mul = (fp_a - 1) * (1 - fp b)

fp_inv_fsc = 2 / NP.cos( fp xi * (1 + 1/NP.power(fp_s,1/(1+fp mul))))

print('Inv FSC: %.421f' %(fp_inv_fsc))

fp p2 = fp mul

fp_start, fp end = fp mul, fp mul + 0.00001

for i in range(2000):

# Get the biggest roots. These are the closest to 1.

# One is above 1 and one is below 1.

fp £ = (fp_start + fp end) * 0.5

fp_result middle = \



fp s * (2 - 1/(96*96*fp f)) - NP.power(fp_s, 1/ (1+fp_f))
if fp result middle >= O0:

fp end = fp £
else:

fp start = fp £

fp p = 1/NP.sqrt(fp_mul)
fp miracle p = 1/NP.sqrt(fp_f)

fp_relative p error = fp p / (fp_p - fp_miracle p)

print('P: %.421f\nMiracle P: %.481f\nRelative error in P: %.481f*-1'
% (fp_p, fp miracle p, fp relative p error))

function fsc polynomials()

Output when run from PyCharm and Python 3.6:

1/(x1-1): 275.516908918643935066938865929841995239257812
1/(1-x2): 33.197404050235356010034593055024743080139160

Xi: 1.556198537190348396563877031439915299415588

s=0.5/(1-x2)~4: 607276.536800682428292930126190185546875000000000
Inv FSC: 137.035999036827007557803881354629993438720703

P: 96.069177214886295246287772897630929946899414

Miracle P: 96.069175812725177365791751071810722351074218750000

Relative error in P:
68515077.1832157671451568603515625000000000000000000000001~-1

Appendix G: The Python code for (81)-(86)

import numpy as NP

def function cubic viete(a, b, c, d): # If all roots are real.



# Viete's formula when all roots are real.

b2 = NP.longdouble(b * b)
b3 = NP.longdouble (b2 * b)
a2 = NP.longdouble(a * a)
a3 = a2 * a

p=(3*a*c-Db2)/ (3 *a2)

q=(2 *b3 -9 *a*b*c+ 27 * a2 *xd) / (27 * a3)

offset

b/ (3 * a)
tl = 2 * NP.sqrt(-p / 3) * NP.cos(NP.arccos(NP.sqrt(-3 / p) \
* (3*xq) / (2 *p)) /3
t2 = 2 * NP.sqrt(-p / 3) * NP.cos(NP.arccos(NP.sqrt(-3 / p) * \
(3*q) / (2*p) /3 -
NP.pi / 3)
t3 = 2 * NP.sqrt(-p / 3) * NP.cos(NP.arccos(NP.sqrt(-3 / p) * \
(3*q) / (2*p) /3 -
2 * NP.pi / 3)
x1 = tl - offset
x2 = t2 - offset

x3 = t3 - offset

return (x1, x2, x3)

def function f polynomials(fp_n=96*96*96*96) : # If all roots are real.

£p £ = 95/96



fp a, _, _ function cubic viete(l, -1, -fp f / 96,

(fp_£ * fp £) / 192)

fp b, , function_cubic viete(l, -1, fp f / 96,

(fp_£ * fp £) / 192)

fp mull = (fp_a - 1)*(1 - fp b)

fp_f = NP.power (fp_£f, (fp_n-1)/fp _n)

fp a, _, function cubic viete(l, -1, -fp £ / 96,

(fp_£ * fp £) / 192)

fp b, , function cubic viete(l, -1, fp f / 96,

(fp_£ * fp £) / 192)

fp mul2 = (fp_a - 1)*(1 - £fp_ b)

fp_combine = 2/(fp_n *(fp_mul2/fp mull-1))

#print('%$.421f' %fp_combine)

return fp_ combine

def main() :

ma_best_val = 0

ma_best m = 0

#function_f polynomials(96 * 96 * 96 * 96 - 1)

#function f polynomials(96 * 96 * 96 * 96)

#function_f polynomials(96 * 96 * 96 * 96 + 1)



print ('Coarse search:')
for i in range(-1000, 1000):
ma_r = function f polynomials (96 * 96 * 96 * 96 - i)
if ma best val < ma_r:
ma_best val = ma r

ma_best m = i

print('Best value %.421f' %ma_best_val)

print('Best m = 96%4-%d' % ma_best m)

print ('Fine search:')
ma_best val = 0.0

ma_best m = 0.0

for i in range(8050000-10000, 8050000+10000) :

ma_d i/10000

ma_r = function f polynomials (96 * 96 * 96 * 96 - ma_d)
if ma _best val < ma_r:

Fappen ma_best val = ma r

ma _best m = ma d

print('Best value %.421f' %ma_best_val)

print('Best m = 96%4-%.421f' % ma best m)

Coarse search:

Best value 137.015846787740116496934206224977970123291016
Best m = 9674-805

Fine search:

Best value 137.015848292861875279413652606308460235595703



Best m = 9674-805.932999999999992724042385816574096679687500

if name == ' main ':

main ()

Appendix H — Causality conservation theorem

Theorem: If p is real, any monotone function f(p), called causality function will yield the same
Reeb class vector. The reader is advised to check the case when p is an imaginary function. Then

Zy

Zk k
22 2,2P* Dv

the Reeb class vector is defined as % =

Proof:

We will use capital letters for P = f(p) and as in previous pages, z = p,m’1 and here Z = PAP’l.

P=7f(p)
B, = fl(p)pu
Z = f'Opuf @p* = f'(p)*z

Z, _2f'Of 0z | f @0z _ 21" @y | 7
Z f'(p)?z f'(p)?z f'(p) z
2"y 2w 2f" )k |z, [ 0P f )Py
Y= e YT e

_ zf”(p)pv _ Zf”(p)pv Zy  Zg k Zy  Zg k

U, = ——SPP=——3ppy =
MO B ) B L
U _ W
2 (51)
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Electrogravity Experimental Tests:

A Research Agenda

Electro-gravitational research experimental tests for: “Electro-gravity via geometric chronon

field and on the origin of mass” / “Electrogravity: On a scalar field of time and
electromagnetism’:

1)

2)

3)

4)

5)

6)

7)

Find out whether a neutral particle with 41.875244 eV exists, this is the lighter out of 3
types of new particles — prediction of electro-gravity. Could result in excess of 20.9376
eV photons.

Find out if positive charge generates gravity. The Dark Matter effect should be significant
in small positively ionized galaxies that collided with gas and dust clouds. Star formation

should be poor due to close range electric repulsion, but Dark Matter effect should be
high.

Find if isolated clusters of galaxies or isolated galaxies that regained electrons due to
isolation and sufficient time for electrons to fall back have a relatively small DM effect.

Find if galaxy clusters near an ionizing collision, that received emitted electrons from the
collision, show a small Dark Matter effect.

Find if the intergalactic free electrons exist in high concentrations where Dark Energy is
discovered.

Find if the Earthquakes that appear 15 days after cosmic rays ionize the atmosphere can
be explained by positive charge-based gravity / electro-gravity.

Gravitational anomaly 2-5 weeks before earthquakes:
https://www.researchgate.net/publication/272825751 Detection_of gravity changes_bef
ore_powerful earthquakes in GRACE_satellite_observations

2 weeks before, correlates with a flux of charge. In light of this paper, charge based
gravity is a valid competitor to piezoelectricity and other conventional explanations.

Find if the Flyby Anomaly can be explained by charge-based gravity.


https://www.researchgate.net/publication/272825751_Detection_of_gravity_changes_before_powerful_earthquakes_in_GRACE_satellite_observations
https://www.researchgate.net/publication/272825751_Detection_of_gravity_changes_before_powerful_earthquakes_in_GRACE_satellite_observations

8) Perform the experiment in Fig 3.C in “Electro-gravity via geometric chronon field and on
the origin of mass” / “Electro-gravity: On a scalar field of time and electromagnetism”.

9) Find if there is asymmetry in the decay of Bottom Quark and anti-Bottom quark and its
relation to Muons.

10) When ionizing an atom of different isotopes, the resulting temporary Bondi dipole will

differ because the positive gravity is different from one isotope to another. These
acceleration differences should be measurable.

Return



The Technological Outcome:

A Bondi Gravitational Dipole

A gravitational dipole a.k.a inertial Bondi dipole a.k.a Bondi dipole is a theoretical machine
where say, an anti-gravity bottom plate “pushes” a gravity top plate upwards, while the top
gravity plate “pulls” the bottom plate upwards. Together these plates will fly if the field is
sufficiently strong, while the Bondi dipole can gain energy and momentum via interaction with
the background metric of spacetime and therefore must affect all bodies of mass in the universe.
The idea of extracting energy and momentum from spacetime can be derived from the work of
Dennis Sciama [See “ON THE ORIGIN OF INERTIA” D. W. Sciama, 1952, volume 113, end of
page 36] but also directly from General Relativity because the background metric is determined
by all bodies of mass.

For charge-based gravity research, see https://www.researchgate.net/publication/335107380_Electro-

gravity via_ Geometric_Chronon_Field and on_the Origin_of Mass which shows that not only inertial

mass generates gravity but also electric charge does, while only the energy of the electric charge
has inertial mass and while electric charge itself has zero inertial mass, [see “and therefore
charge must have zero inertial mass” before (13.01)]. The charge to gravitational mass ratio is
expected to be ~5.802135 * 10° Kg/ Coulomb. Despite sounding promising, there are crucial
obstacles when trying to use high voltage capacitors to achieve a feasible Bondi dipole.

1) Dipoles in the dielectric layer are oppositely aligned in relation to the external field of the
conducting plates. The problem can be worse where part of these oppositely aligned
dipoles are permanent dipoles and not induced dipoles, possibly with a local field
stronger than the external field. This is true also in materials with low relative
permittivity such as PTFE. In such cases the net pseudo-gravitational force on a static
capacitor is expected to be zero.

2) The portion of the molecular mass between such dipoles can be sufficiently high to
cancel out any external Bondi dipole.

This opposite alignment renders measurement of a gravitational pseudo acceleration by charge,
virtually impossible to achieve because the probes themselves polarize opposite to any external
field and become Bondi dipoles and therefore the same problem that arises in high voltage
capacitors arises also in such pseudo-acceleration measurements! There is one promising way to
overcome this obstacle by using ferroelectric materials. When using ferroelectric materials, a
dynamic external electric field oppositely aligns dielectric dipoles in relation to itself. Once the


https://www.researchgate.net/publication/335107380_Electro-gravity_via_Geometric_Chronon_Field_and_on_the_Origin_of_Mass
https://www.researchgate.net/publication/335107380_Electro-gravity_via_Geometric_Chronon_Field_and_on_the_Origin_of_Mass

dynamic external field collapses, a significant portion of the molecular mass of the ferroelectric
material remains oppositely aligned for short intervals without any apparent cancellation of the
local Bondi dipoles. The numbers are quite promising with the possibility of achieving a little
less than 5% mass loss with materials such as Lead Zirconium Titanate. Such a result is
macroscopic and therefore should have an excellent signal-to-noise ratio.

For additional reading on Bondi dipole, see "Negative Mass Propulsion", Defense Intelligence
Reference Document, Defense Futures, 03 January 2011, ICOD 30 August 2010, DIA-08-1101-
023

Explanation

Throughout this explanation, Einstein’s summation convention is used. The operator denoted be
semi-colon is the covariant derivative.

Any theory which predicts the component of the electric charge in the energy momentum tensor
to be —U*%;, W, W, where U*% is a spacelike vector, W, is a time-like unit vector and such that Ut

is derived from W),, and such that the electric charge is point-like, means:

4) That the description of the location where U%;, is not zero is a Dirac delta.

5) Due to symmetry, W, must be geodesic at the center where the charge is. Therefore,
electric charge itself, unlike its energy, does not have inertial mass because
(U4, WEWY);, = 0, due to the symmetry of the charge distribution and due to
symmetry of W, along the hyperplane perpendicular to W), U, should be zero at the
center of the charge.

6) Charge generates gravity where U%;, > 0 and anti-gravity where U%;; < 0 in (+,-,-,-)
metric convention.

The Geometric Chronon Field Theory predicts that not only does inertial mass generate gravity
but also charge does. The gravitational mass by charge is predicted at about (-,+)5.802135 * 10”9
Kg/ (-,+) Coulomb with negative charge generating weak anti-gravity and positive charge
generating weak gravity but still many orders of magnitude more than predicted by conventional
physics.

With negative gravity on a bottom plate and positive gravity on a top plate, it is possible to
achieve flight because the negative gravity “pushes” upwards and the positive gravity “pulls”
upwards. This was originally an idea of Hermann Bondi who was a theoretical physicist. With
high voltage capacitors, it means that a little more than 2 * 10"-4 Coulomb / cm”2 would be
sufficient to overcome the gravity of the Earth but there is a big problem. What is accelerated
upwards is the mass of the dielectric layer, however, the dielectric layer has permanent and
induced dipoles that are oppositely aligned with the external field. With permanent dipoles the
situation is even worse because they can have a field stronger than the external field. If most of
the molecular mass is between the poles of such dipoles then the external Bondi dipole is
expected to be canceled out even with low relative dielectric constant. An exact calculation needs



to take into account both permanent and induced dipoles, the field strengths of the permanent
dipoles and the portion of mass in these fields. The permanent molecular dipoles are not a
Faraday cage and do allow fields stronger than the external field. However, with some
assumptions, the calculation of how the dielectric layer cancels out the external field does have
an easy to calculate a classical non-covariant limit. The following uses the following notations,
G is Newton’s constant of gravity, & is the permittivity of vacuum and ¢ is the relative
permittivity of a capacitor.

The gravitational pseudo acceleration according to the theory is a = —E/mG¢g, where E is the
classical electrostatic field. Now instead of fighting the opposite alignment in the dielectric layer,
it is possible to harness it to generate a Bondi dipole which is not cancelled out.

Crucial: If all the molecular mass in high voltage capacitors is within the dielectric dipoles, the
external gravitational acceleration is totally screened. This is the reason why no anomalous force
has been detected with electrostatic fields until now and this is why no progress has been made
with charge-based gravity and anti-gravity.

If we assume that the field between two plates of a capacitor is weakened by a factor é, which
obviously does not take into account the permanent dipoles in detail, Then the electric field by
the dielectric layer is opposite in direction to the field by the plates, Epjq¢es = Ew/nG & and

1 |4 1V
should be about Egjeectric = (z -1) 2V TGEy 8O Egjetectric + Eplates = zaV TGE.

Now comes the idea of using a ferroelectric material because when the external field collapses,
for a short time the field (i -1 g,/nG &o 1s not cancelled out by the field of the external plates.

Note: Two ways to achieve the disappearance of the electric field of the external conductive
plates is discussed in this paper. One way is to rotate the plates or the dielectric layer in relation
to plates with missing sectors. In the missing sectors, the ferroelectric material will manifest an
uncancelled Bondi dipole where the mass of the dipoles will accelerate all in one direction. The
calculations offer and upper limit.

Electro-gravitational hysteresis Bondi dipole engine

The following is based on (1)-(14.12) in https://www.researchgate.net/publication/335107380_Electro-

gravity via_Geometric_Chronon_Field and on_the Origin_of Mass See: “Hysteresis dielectric effect after
removing the plates”.

In a parallel plates high voltage capacitor, the dielectric dipoles align opposite to the external
field. There are permanent dipoles and induced dipoles. The permanent dipoles may have a
stronger gravitational dipole / Hermann Bondi dipole, than the external field, which altogether
cancels out the external Bondi dipole by the plates. However, the opposite alignment of the


https://www.researchgate.net/publication/335107380_Electro-gravity_via_Geometric_Chronon_Field_and_on_the_Origin_of_Mass
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dielectric dipoles can be used in a dynamic setting to actually build an electro-gravitational
engine.

The electro-gravitational hysteresis effect after removing the plates depends on the charge
density on the plates before they were removed and on the hysteresis property of the dielectric
layer,

1 Q |nG
g~(£ ) A | &
1 1 CV |nG
g~C-D o
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g~(£ ) Ad &

|4
g=({1-¢ E,/nGeo

Assume € = 4000,V = 10000 Volts,d =1 mm = 0.001 Meter.
We can consider 1 — £ = —3999~ — 4000.

TG ey ~4.3087586002548416470445270690079¢-11 (C* kg ' m 3 s2m"3 kg1 s7-2)(1"2)
~4.3087586002548416470445270690079¢-11 (C-kg™")

4 -2
1- S)E«/TIGSO ~ 4000 * 10000 * 1000 /tGey = 1.723503441019 Meter * Sec

The standard gravity is g ~ 9.80665 m/s%, so we have about 0.17574844 g if the hysteresis is
perfect once the dielectric of Imm thickness moves out of the plates.

All we need is a material with this hysteresis effect, A.K.A ferroelectric material or electrets,
where most of the molecular mass is between the poles of each dipole, where dipoles in other
directions other than opposite to the external field by the plates, before they are removed are
negligible, with a high relative dielectric constant of about 4000 that has a breakdown voltage
higher than 10000 volts / 1Imm. Plates of 10 cm?, will allow easy measurement.

Experiment 1: rotate disk-shaped plates of a capacitor with missing sectors of half of the area of
the disks, such that the missing sectors of the top disk will match the ones of the bottom disk,
while applying 10000 over Imm or more. The disk area will be at least 0.01 Meter?, the relative
dielectric constant will be between 2000 to 4000. We should be able to achieve a weight
reduction of a quarter of 0.17574844 g, about 0.04393711 g. The disk rotation can be also in the
first direction, as in the following figure.



+++++

Experiment 2 (much less efficient): Feed the capacitor with high DC spikes and use whole
plates. This method requires ferroelectric materials with properties that are hard to achieve. Lead
Zirconate Titanate — PZT is ferroelectric and may be suitable. Lead provides high mass density
which is preferrable in a Bondi dipole because a higher mass, more than twice the density of
titanium is expected to generate more pseudo-force due to the gravitational dipole.

The no-go argument for static high voltage capacitors

The argument is that since charged molecules are averagely stationary in the non-covariant
classical limit, and since the pseudo gravitational acceleration due to charge is parallel to the

non-covariant classical electric field E and is acceleration ~ —E,/nGe, where G is Newton’s
gravity constant and &, is the permittivity of vacuum, the molecular mass m when multiplied

with the sum of E/tG &, must be zero, i.e. ), mE\/nGe, = 0, otherwise charge would move in
the dielectric layer. The exception is the conducting plates. The negative plate ideally has -2q
charge near the dielectric later. +q is in the dielectric next to the plate and +q in the plate next to
the -2q charge. So, although the plate is charged and although the electric dipole of the capacitor
is not zero, the mass * pseudo gravitational acceleration by the charge, must sum to zero. This
argument means that there are only dynamic ways to generate a gravitational dipole with electric
fields. Even without the idealized -2q charge, the affected layer of atoms in the plate is
unfortunately negligible.

Ron Kita’s research



Electrets have been researched by Ron Kita, see US Patent 8901943 granted December 2, 2014.
An implementation of Bondi dipole is a very different concept from gravitational shielding
which has been offered by Ron Kita. To the best of my knowledge, Ron Kita did not try
Experiment 1 and Experiment 2 as offered here but with electrets instead of with ferroelectric
materials. From the point of view of a Bondi dipole, electrets used in an ordinary static high
voltage capacitor should not manifest any anomalous thrust unless dynamic techniques such as in
Experiment 1 or Experiment 2 are applied. For Experiment 2 the following pulse type is offered:

‘/‘M
|
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A steep decay of the pulse but not below zero will leave uncancelled dielectric dipole for a short
period of time. Such materials include PMMA and PTFE and much better materials that have
been tried by Ron Kita from Chiralex.

Crucial 1: The charge carriers on the surface of electrets are oppositely aligned with internal
dipoles after the external field is removed. In other words, no net Bondi dipole is expected in the
static case. Electrets which do not retain dipoles like ferroelectric materials are therefore not
preferrable to ferroelectric materials.

Crucial 2: The most crucial point, not less than knowing charge retention time is to know what
is the portion of the molecular mass which is within dipoles oppositely aligned with the external
field when it is applied and what is the portion of the molecular mass which is within dipoles,
which are aligned with the external field. This detail is hardly ever mentioned!

The Mark Sokol and Jerimiah Popp experiments

Evidence for a Bondi dipole based on a phase lag between appearance of charge carriers on the
surface of electrets and alignment of permanent dipoles within the electret is apparent in the
dynamic field experiments by Mark Sokol and Jerimiah Popp form Falcon Space. See:

This is where Mark Sokol had talked about his colleague before he replicated the results:

https://www.youtube.com/watch?v=nlA7PTOJfm4 from 16:11.
This is where he talks about the replication results:

https://www.youtube.com/watch?v=_w3eT{FX7Ss from 49:28.
Mark Sokol and Jeremiah Popp describe the experiment.

Why is it so hard? — an example is Lead Zirconate/Zirconium Titanate - PZT

The polarization of PZT once the external field has collapsed to zero is in the range, 70 ms down
to 0.07 ms.


https://www.youtube.com/watch?v=nlA7PTOJfm4
https://www.youtube.com/watch?v=_w3eTfFX7Ss

Estimating the half-life for the PZT
The half-life (t12) of charge decay follows an exponential relationship:
tiz =1 In(2)
For high-quality PZT, typical values are:
e Rieakage = 10° — 102 Q (depends on humidity and insulation),
e (C=10-1000 pF (varies with thickness and area).
This gives a relaxation time (1) in the range of microseconds to seconds. In typical conditions:
e At10°Qand 100 pF — 1=0.1 ms, so t12<0.07 milliseconds.
e At 10 Qand 100 pF — 1=100ms, so t12=70 milliseconds.

It means that polarized DC pulses of 15 KHz can make an engine and result in 4%-5% weight
loss for 10KV / 1mm, however, a polarized pulse is hard to achieve with cutoff oscillators
because the voltage graph always has a negative pulse too. With a polarized pulse 1% to 2%
weight loss is possible to achieve.

With a rotating disk with 4 missing sectors, it will be harder. 14,285.714 Hz with 0.07
milliseconds means rotation of 214,285.65 rpm. With missing 16 disk sectors, the rotation is
53,571.42 rpm. With these rotation speeds, 2% to 3% weight loss is possible to achieve.

Real world assessment — sine wave with a baseline

For achieving a Hermann Bondi dipole where an anti-gravity plate "pushes" a gravity plate and
in turn the gravity plate "pulls" the anti-gravity plate, we will use aligned dielectric dipoles that
are not cancelled out by the external field of a capacitor. To achieve this goal, we use the
outcome of the Geometric Chronon Field Theory along with ferroelectric materials. In this
section, colloquial, easy-to-understand language will be used.

Ferroelectric analysis: we start with Pseudo acceleration = (1 — €) g,/nG &y, Where
G y~4.308758600 * 107! *meters/sec’ * meter/volt.
Average pseudo acceleration = 4.308758600 * 10”-11 * (Volt / Distance) * (Relative Epsilon - 1)

* (Time portion of opposite alignment after external field collapses) * (Portion of opposite
alignment).

The last parameter "Portion of opposite alignment" depends on how many dipoles have sufficient
time to oppositely align with the external field.



"Time portion of opposite alignment after external field collapses" is a bit misleading. The
dipoles take time to be back in disarray once the external field collapses. The half-life of the
dipole alignment in PZT is about 0.07 milliseconds after the external field collapses.

We apply low frequency (14KHz - 25KHz) sine wave of V volts on top of a baseline such that
the minimum voltage is zero.

Therefore, the baseline is V and the amplitude is also V. The minimum is 0 volts, and the
maximum is 2V volts. The wave is therefore somewhat similar to Single Side Band — SSB which
is known in radio technology. If the minimal voltage is below zero, there will be a push in an
opposite direction that will reduce the effect. "Pseudo" is used because it is an electro-
gravitational acceleration, not due to force but due to modified inertia.

An example is a very high-quality ferroelectric TGS with relative permittivity 8000, and a
breakdown voltage of 7000 / 1mm. We assume TGS is not an electret because in electrets there
are surface charge carriers that make the calculation much more difficult. Electrets can work if
and only if there is a phase lag between appearance of charge carriers on the surface and the
appearance and decay of opposite dielectric dipoles alignment. In this case the frequency must be
higher than the phase lag. Let us assume unrealistic ideal conditions for our experiment with
TGS:

"Time portion of opposite alignment after external field collapses" = 1 which means all the time
there are uncancelled dipoles (by the external field).

"Portion of opposite alignment" = 1 which means the dipoles have enough time to oppositely
align with the external field. So, we have:

4.3087586002548416470445270690079 * 10"-11 * (8000 - 1) * 5000 Volts / Imm ~=
1.72328800 meters / second"2. The standard acceleration on Earth is 9.80665 meters / second”2.
So we get 0.1757264715445 g if the pulse is plus below and - above, asymmetrical sine wave
with a baseline, minimum 0 and maximum 2V = 5000 volts, single side band - SSB, taken from
radio terminology, not really a perfect terminology for our case. We assume 20 KHz. Now to be
realistic, this value 1.72328800 meters / second”2 which is 0.1757264715445 g must be
significantly smaller. First, we can assume that at best only half of the time the dielectric dipoles
will be uncancelled by the external since wave. We can also assume quite realistically that the
portion of polarization opposite to the external field is also half so at best we have (1/4) *
1.72328800 meters / second"2. That means that at best, we can anticipate a weight reduction
0.043931617886 g of the original weight of the ferroelectric layer. That is about 4%. So, if the
weight of Imm thickness layer is 0.1 grams, which is a realistic value for a small handmade
ferroelectric capacitor, we need to measure 10"-4 * 0.043931617886 Newtons. That is
4.3931617886126350913295024326598 * 10"-6 Newtons. With 10cm * 10cm * 1mm TGS, the
force can be as high as 7.42 * 10”-4 Newtons.



Common questions and their answers

o

Q: The reasoning behind Bondi’s notion of negative and positive mass, how that
can lead to “massless” physical movement of objects with such material
characteristics, and the debate of whether negative mass is real?

A: Bondi's idea is of negative gravity and positive gravity, not necessarily
negative mass and positive mass. The Geometric Chronon Field theory
predicts negative gravity without negative mass. This prediction is unique and
differs from all mainstream theories. see “and therefore charge must have zero
inertial mass” before (13.01) in Elecrto-gravity via geometric chronon field and
on the origin of mass” -ResearchGate.net or Academia.edu . This paper corrects
errors in the 2017 peer-reviewed paper.

Q: None of the experiments with static high voltage capacitors seem to be
working out, why then does this document claim that charge induced Bondi
dipole is real? A: This is an expected result because the sum of electric fields *
the molecular mass of the dipoles is zero, otherwise, there would be average
motion of charge carriers in static high voltage capacitors. The only cases in
which unexplained net force was measured are in the following links. The subtle
detail is that in the non-covariant classical limit, the electric field is locally
parallel to the acceleration by charge-based gravity and anti-gravity.
https://www.youtube.com/watch?v=nlA7PTOJfm4 from 16:11.

and its continuation, https://www.youtube.com/watch?v=_w3eTfFX7Ss from
49:28 .

The problem with PTFE is that the force is very small. With ferroelectric
materials such as TGS, it is possible to achieve pseudo-forces 3 orders of
magnitude stronger.

Q: How can periodically charging a ferroelectric material, then removing the
voltage is related to formation of a Bondi Dipole?

A: By using ferroelectric materials and a dynamic field it is possible to
periodically achieve a net dipole * molecular mass which is not cancelled out.

Q: Why not to use CaCu3Ti4012?

A: CaCu3Ti4012 is not ferroelectric. Suppose it was. The breakdown voltage is
very low 1-3KV. The breakdown voltage of TGS with permittivity 8000 is about
7000 but depends on the quality of the crystal. In comparison to TGS, 8000 * 7 >
1.5 * 10000. So even if CaCu3Ti4012 was ferroelectric, TGS would still be
preferrable.


https://www.youtube.com/watch?v=nlA7PTOJfm4
https://www.youtube.com/watch?v=_w3eTfFX7Ss

Chat GPT answer on 10000 volts/Imm, relative dielectric constant 4000 and hysteresis
effect:

“A dielectric material with the properties you're describing—high relative permittivity (around 4000), high
breakdown voltage (around 10,000 V/mm), and exhibiting a hysteresis effect (where the material retains
polarization after the external electric field is removed)—is quite rare, as the typical dielectric materials with
such high permittivity tend to be ceramic or polymer-based, and they do not usually exhibit significant

hysteresis under normal conditions.

However, there are materials that come close to what you're describing, though most of them fall under the

category of ferroelectric materials, which exhibit hysteresis due to their intrinsic polarization effects.
Ferroelectric Materials

Ferroelectric materials are a class of dielectric materials that exhibit hysteresis, meaning that they retain
polarization even after the external electric field is removed. This is due to the alignment of electric dipoles

within the material. Common ferroelectric materials include:

Barium Titanate (BaTiOs):

Relative permittivity: Can range from about 1000 to 5000, depending on temperature and

processing.
Breakdown voltage: High, in the range of 10,000 V/mm or more in some forms.

Hysteresis effect: Barium titanate and similar materials are well-known for their ferroelectric

behavior, including a hysteresis loop when subjected to an electric field.

However, while BaTiOs has a relatively high dielectric constant and can exhibit hysteresis, achieving such high
breakdown voltage (10,000 V/mm) in practical applications may be difficult due to material limitations in

terms of mechanical and electrical strength.
Other High-Dielectric Materials

. Lead Zirconate Titanate (PZT): Another ferroelectric material often used in high-voltage

applications, but it typically has a lower dielectric constant compared to barium titanate (usually

below 2000, depending on composition). It has a lower relative dielectric constant but may



compensate for it by having a high breakdown voltage / distance (author’s remark, not Chat GPT).

The mass density is good due to lead.

Strontium Titanate (SrTiOs): While it can exhibit high permittivity in certain conditions, its

ferroelectric properties are generally not as pronounced at room temperature.

Other Considerations

The dielectric constant of 4000 is exceptionally high, and materials with such values often face trade-

offs in terms of other properties like breakdown voltage, mechanical properties, and thermal stability.

Achieving a breakdown voltage of 10,000 V/mm requires a material that is extremely strong

electrically, and ferroelectric materials might not meet these requirements in typical capacitor designs.

Conclusion

While there are ferroelectric materials such as Barium Titanate (BaTiOs) that exhibit high permittivity and
hysteresis, achieving a breakdown voltage of 10,000 V/mm is highly demanding. The combination of these
specific properties might not be found in a single material under standard conditions, but ferroelectric
ceramics are the closest candidates for your needs. You may need to look into advanced processing techniques

or composite materials to achieve this ideal combination.
Theoretical indicators

There are several indications that the model is correct up to the constant which is defined in (13) the relation
between charge and unexpected gravity and anti-gravity. See

https://www.researchgate.net/publication/335107380_Electro-
gravity via_Geometric_Chronon_Field and on_the Origin_of Mass

1) See “Gravity is emergent from the impedance of charge at the Planck scale” after (13.01).

2) See “Separation of charge in the Bullet cluster — Possible misinterpretation as Dark Matter”.

3) See derivation of the mass ratio between the Muon and electron in (24).

4) Derivation of an approximation of the inverse Fine Structure Constant in (40) as a
perturbation on a maximal field strength. See especially, note after (40). See (41) and

especially (41.1). (24), (40), (41.1) alone are of probability less than 10"-24 of being by

chance!


https://www.researchgate.net/publication/335107380_Electro-gravity_via_Geometric_Chronon_Field_and_on_the_Origin_of_Mass
https://www.researchgate.net/publication/335107380_Electro-gravity_via_Geometric_Chronon_Field_and_on_the_Origin_of_Mass

5) Deriving the time asymmetry “Theorem 0: Time asymmetry special theorem (Suchard -
Vaknin)” and the minimal dimension for time asymmetry from acceleration fields, “Theorem
7.

Experimental evidence

1) T. Datta, Ming Yinl, Andreea Dimofte, M. C. Bleiweiss and Zhihua Cai Physics & Astronomy
University of South Carolina, Columbia, SC 29208 1) Benedict College, Columbia, SC 29204 2)
Navy Academy Preparatory School, Newport, RI 02841 “Experimental Indications of Electro-

Gravity” .

2) Andrew Neil Aurigema, Charles Raymond Buhler, "System and method for generating forces using
asymmetrical electrostatic pressure", US patent US20230121805A1, Date: 2023-04-20. Note that

USCIS new policy is not to grant exotic propulsion patents unless evidence is presented.

3) James W. Purvis, "PULSED E-FIELD PROPULSION SYSTEM", patent US 11,961,666 B2
Date: April/16/2024. Note that USCIS new policy is not to grant exotic propulsion patents unless

evidence is presented.

4) Ron Kita — Chiralex, work with electrets.

5) Elio B. Porcelli, Omar R. Alves and Victo S. Filho, H4D Scientific Research Laboratory, 04674-
225, S7ao Paulo, SP, Brazil “Experimental Verification of Anomalous Forces on Shielded Symmetrical
Capacitors”, doi:10.5539/apr.v12n2p33
Accepted: March 25, 2020, Online Published: March 31, 2020, URL:

https://doi.org/10.5539/apr.v12n2p33, Applied physics Research; Vol. 12, No. 2; 2020, ISSN 1916-

9639 E-ISSN 1916-9647, Note the experiment possibly had a 120-150 VAC ripple which helps with

oppositely aligned dipoles.
Project Offer

The offer is for an 18 months research with professor Timir Datta from the University of Columbia South
Carolina. The first part of the research will try to reach solutions to the Euler Lagrange equations (4) in the

paper and to generalize them to the complex case. The second part should be experimental. These two need not


https://doi.org/10.5539/apr.v12n2p33

be separate, i.e. 9 months theory and 9 months experiments. Alternatively, the research can start as

experimental.
Summary: ferroelectric materials vs electrets in dynamic high voltage

When under DC baseline + several KHz AC, if a specific electret, manifests slower surface charge carriers
appearance than it takes the dipoles to align within the electret layer, and the dipole alignment lasts for 0.07
milliseconds or more, then a Bondi dipole can be generated. To recap, a Bondi dipole is an anti-gravity bottom
plate that accelerates what's above it upwards and a top gravity plate that accelerates upwards the mass below
it. A Bondi dipole extracts energy from spacetime at the expense of trajectories of far bodies of mass because it
changes the metric of spacetime. If one accepts the prediction of (-, +) 5.802135 * 1079 Kg / Coulomb
gravitational, not inertial mass by electric charge, then one immediately sees that in static high voltage
capacitors, a zero net acceleration is expected. This result is because what is supposed to be accelerated by the
Bondi dipole is the molecular mass of mostly permanent dipoles. These can be modeled ideally as mass
between positive and negative poles with a usually stronger internal dipole field than the external field and
strong near range inter-dipole interaction, also stronger than any feasible manmade external field. Even in low
relative permittivity such as PTFE with 2.1, the dipole field is stronger than the external field. Atoms and
electrons reach equilibrium in high voltage capacitors and since in the classical non-covariant 3D limit, the
Bondi acceleration is parallel to the electric field, the fact that the summation of E is zero is seen in the average
location of the charge carriers, which is static. This is true although the capacitor must have a net dipole under
high voltage. Near the conducting plates ideally, near the negative plate there is a charge +q in the dielectric, -
2q near the dielectric in the conducting plate and +q in the conducting plate juxtaposed to the -2q and the to the
dielectric. It means no net Bondi acceleration is possible in the static symmetrical configuration. It
unfortunately leaves one with only one option, which is to use a dynamic field and materials with a phase lag
in dipoles alignment/loss of alignment. As was mentioned before, see ‘Experiment 1, with materials that can
withstand 10000 volts / Imm and have a relative dielectric constant 4000, one can ideally reach 17% weight
loss but because only half of this amount can be used with rotating discs with missing sectors (fins) and a
continuous dielectric, only half of it can be used, i.e. 8.5% to 9% and when one takes into account that the
polarization has a half-life of 0.07 milliseconds in high voltage and that the rotation is not sufficiently fast, say
with 16 missing sectors (fins), one reaches a practical result which is 1% - 4% weight loss. It can be done also

with an asymmetrical single-side-band sawtooth waveform with a slow rise and a fast drop, see “Experiment



2”. The numbers are not great but thrust should be measurable. With ferroelectric materials, the polarity needs
to be + below and — above, which results in dielectric polarity - below and + above. With electrets it is - below
and + above because charge carriers appear on the surface of the electret and then the internal dipoles are -
below and + above. Without a phase lag between the appearance of charge on the electret surface and the
polarization of the permanent and induced dielectric dipoles, the sum of the electric field acting on the
molecular mass is zero. So, if one insists on working with electrets, the phase difference between

appearance of surface charge carriers and dipole polarizations is an issue. This is why there is less overhead

when working with ferroelectric materials.

Return



Electrogravity PowerPoint Presentations

Project: Electro-gravitational implementation
of a Hermann Bondi inertial dipole

* The goal is to generate a measurable thrust by generating a
gravitational dipole.

* A gravitational dipole is best described by a bottom negative
gravity plate that pushes upward a top gravity plate above it, while
the top gravity plate pulls the antigravity plate upwards.

* The generalidea is not new. It was first considered by the
mathematical physicist Hermann Bondi.

Background: The idea of a gravitational dipole
which has been evasive until now




The goal

* A gravitational dipole requires negative gravity and a positive gravity.
Concurrent physics considers that negative gravity needs exotic
material or is impossible to achieve. Therefore, the current approach
prohibits the development of a gravitational dipole. The offered
solution is not a Warp Drive and is therefore much more feasible.

Why now?
 Since gravitation is a long range, pervasive interaction

that dictates escape from the solar system especially our
home planet Earth.

* Also, there is no experimentally confirmed means of
increasing, reducing, or shielding gravity! — experiments
and patents almost automatically do not attribute the
results to generated gravitational fields.

* Consequently- it will be extremely important to
investigate possibilities of modulating gravitation at the
technologically feasible scale.



A new approach paves a way to success

The Geometric Chronon Field Theory exemplifies charge-based gravity/anti-gravity theories that result
in a conclusion that not only inertial mass as we know it generates gravity, but also the electric charge
itself generates weak gravity by positive charge and weak anti-gravity by negative charge. In
conventional physics only the energy density of the electric charge is expected to generate gravity. The
conventional energy momentum tensor includes a vector potential. In the presented model, the
electric charge generates gravity and anti-gravity in an unexpected way which is not predicted by
conventional physics. The model does not need a vector potentials because forces are not described
by gauge fields as in mainstream physics. Electric charge is emergent in the energy momentum tensor,
not assumed from advance. Electric charge is coupled with a non-inertial bivector and only the
divergence of the entire energy momentum tensor vanishes as expected in General Relativity. That
means that despite the fact that 1 coulomb does not weigh billions of Kg, (+,-)1 Coulomb is predicted
to generate gravity and anti-gravity equivalent to (+, -) 5.802135 * 10"9 Kg. With these numbers, a
grawtatlonal dlpole |sfea5|ble although not easy to achleve W|th hlgh voltage capamtors _e_LhaLeﬂgg

xt n lf| nd th refore cancel out any ext rnal rawtatlonal ipole. To overcome thls obstacle the
technological solution must incorporate a dynamic component. Electrostatics alone will not work.
Introducing asymmetry in the static field can globally mitigate the opposite dielectric alignment but
cannot overcome the local opposite alignment of permanent and induced dipoles. This is the reason
why the project cannot rely on Charles Buhler patent as the correct technological solution for
generating a gravitational dipole. See: https://www.researchgate.net/publication/335107380_Electro-
gravity_via_Geometric_Chronon_Field_and_on_the_Origin_of _Mass
This version corrects a peer reviewed paper from 2017 and is better beyond comparison.

Theoretical background that has a deep implication for feasibility- page 1/2 - can be skipped

Jose Natario’spaper: In a warp drive metric where the normal to the Cauchy surface isN¢

1 c¢* /5 1
TasNON? = >— (PR + (K})" - K; Kl)— (K —K; K”)
ab 28 G ( ) ij 2 871G ( ) ij
Where N = — o+ X! —, X'is the warp drive 3-vector. G is the gravity constant, and ¢ is the speed of light. And the

axt’
]

Py +—X ) over the spatial coordinates.

extrinsic curvature tensoris:K = —(

Both the strong and the weak energy conditions of general relativity are violated because
2 ij
(K})" =K ;KY <0
i ij =
Bondi Dipole: See Defense Intelligence Reference Document, Negative Mass Propulsion, January/03/2011, DIA -08-1101-023. In a Hermann

N2 ..
Bondi gravitational / inertial dipole, the condition(Ki‘) - Kij KY < 0does not have to hold in the entire spaceship
volume. The reason:

Bondi’s inertial dipole is NOT a warp drive solution. There is no predefined warp drive 3-vector X!

The Bodi inertial dipole does require Ty, NeN® < 0insome region. This requirement means the energgmomentum
tensor T, is not the conventional energy momentum tensor. It is OK, once we allow curvature not only by inertial
mass. In this case, the added component is not coupled with a bivector with vanishing divergence. Only the
divergence of the entire energy momentum tensor vanishes.



Theoretical background that has a deep implication for feasibility — page 2/2 - can be skipped

See “Electrogravity via geometric chronon field and on the origin of m&searchGate. It corrects a peer reviewed
version from 2017. Please note that a theory that predicts gravity/anti-gravity by charge may not be unique.

1 1 3 v PPy 1

2 u.U, — EguvUAU —2U% 7 =Ry — ERgp.v
1 ak;, +p 4nG +p
—Uk, == [anGey— = |——
20 kT 2 mhEo £oC? g Cc?

PP,
z

U, is a spacelike vector. It is an acceleration of a unit vector, not a unit vector. is a unit bivector, Z = P, P*.
where p is charge density, G is Newton’s gravity constant, &y the permittivity of vacuum and c is the speed of light.
The classical limit of the acceleration of the dielectric layer that is needed is:

4nGQ

Axex*, /l6nGe,

without oppositly aligned dielectric dipoles to overcome the gravity of the Earth. Opposite dielectric
alignment is a technological challenge to overcome in all chargebased gravity/antigravity theories.

a

IR

= A little more than 2 * 10~* Coulomb /cm?

Where Ais area, ¢ is the relative dielectric constant. This assessment does not consider the proximity of molecular
charge to the molecular mass. This is why the actual acceleration is expected to be several orders of magnitude less than
this value of a, especially when taking into account molecular or atomic quantum distribution of charge.

Py

Charge is coupled with a bivector that is hardly affected by its motion U";k P“Z , inthe

quantum level, and in a space foliation of spacetime, charge means that the divergence
is limited to a very small volume, where it must behave as existing in one point. That is

PPy
why U%;), =~

is averaged within a small radius, but at the center, theGeroch time curve

(see Geroch splitting theorem) is not affected by the motion of the charge becausep“zi

is a universal field. This means that excluding the energy term of the electric charge,
charge itself must have zero inertial mass. However, charge generates gravity and anti

gravity! Another point is the relative variability of the components oé Uu which is not a

. P, . . .
unit vector and of—= which is a unit vector.

Nz



Charge acts on a universal time
field, the Gerochfunction butis also
derived from this function as its 4 Geroch integral

curves

acceleration as a spacelike vector.

1 ¥ c?

NI

The gravitational field due to positive electric charge near a charged sphere
Consider charging a sphere of radius 0.1 Meters, under V=1,000,000 volts then by (13),
4mey * 1,000,000 = 0.1 = Voltage * Capacitance = Charge =1.11265E-05 Coulomb.

Dividing by M = ﬁ yields ~64557.46071 Kg of gravity and 0.000430876 M/Sec?
0

acceleration. Such a low acceleration is orders of magnitude less than any acceleration that can be measured
due to the electric interaction and is therefore hard to measure. At distance meter, (+,-)0.00000430876
M/Sec? or more precisely Delta F in Newtons = 2 * 0.00000430876 * detector mass. To avoid ionic wind, a
thin wall of low relative permittivity must be placed between the charged sphere and the detector.
Alternatively, the sphere can be placed in high vacuum and can be cooled down to avoid electron emission,
still the low permittivity thin wall between the sphere and the detector will prevent electron beams. The ground
beneath the sphere will be polarized which is a bigger problem. The detector will be better placed between the
ground and the ball. The force can grow as a result, depending on the ground. If not using any shielding, it is the
only option. A polarized shield will have a gravitational effect. Big problem: the detector is not allowed to
polarize. Any such polarization is a Bondi dipole that will cancel out the gravitational field effect.



Parallel capacitor plates problem is
hard: 10,000 volts / 1cm should
resultin 0.004305 cm/sec”2
accelerationif and only if the
detector is not polarized. May not
be practical!

The problem with permanent and induced
dipoles

* |n the molecular level, how much of the mass is accelerated in an
opposite direction? A molecule is not a Faraday cage but can also
have a permanent dipole. The classical attenuation by the relative
dielectric constant is misleading. The field is weakened but by the
charge on the plates grows by the same factor. The relative

dielectric constant is cancelled out in the classical limit.

4nGQ =2, nGey =

ca

IR

Axex\J16mGey d
. V. Mgiclectri VpA , . . a
* SWeight = 7* %JTIGEO = %,/nGsO , 8Weight is a ratio P

* pisthe mass density,4 area.



How much does the gravitational dipole deviate
from classical predictions in the molecular level?

nty

A A A A N N N Y

/N or>07, permanent or induced
dipole? How does the local
gravitational dipole

H deviate@ln classical

predictions.

Other predictions:

a) 41.875244 eV resonance -
Muon decay.

b) 1.40170791 MeV resonance
- Should be the energy of
either neutrinos or anti-
neutrinos when bottom
quarks decay. Supernovae
are candidates. Could also
be split into two photons.

c) 23.57325 MeV - W+ decay.



What has been done until now?-Part 1

1)

2)

Professor Timir Datta in 2004-2005 showed a mass dependent force: https://arxiv.org/pdf/physics/0509068.
Mass dependence reduces uncertainties due to environmental factors such as air humidity which reduces the
pulses voltage.

David Pares, 2014-2023 - claims 15 Newtons thrust per 1500 Watts, see site:
https://www.altpropulsion.com/people/daviebares/ RF oscillations of charge are another way to generate
thrust. When taking into account unaccounted for gravity and antigravity by charge, 5.802135 * 10"9
Kg/Coulomb, RF can be used to generate gravitational waves.

Elio Battista Porcelli et. al. from H4D,Applied Physics Research; Vol. 12, No. 2; 2020 ISSN 19169639 E-ISSN

1916-9647 Published by Canadian Center of Science and Education The maximal measurement was 324 mg
force at 25,000 volts of a shielded capacitor. The author of this presentation spoke to Elio and there was a ripple

of about 150 VAC at 7 KHz. To the best of the author’s understand Ju o] e diele alignment to
the plate’s field, this AC ripple i ntial, otherwise th ite alignment cancel t the external inertial
dipole. The author does not agree with the theoretical interpretation of Elio Battista Porcelli. Saturation of the
dielectric opposite alignment and a ripple AC effect on top of the DC baseline is the more likely explanation to
the observed results.

To the best of the author’s knowledge, the results in (3) were independently corroborated by Mark Sokol from
Alternative Propulsionhttps://www.altpropulsion.com/people/marksokol/. Mark succeeded to measure
thrust only after he copied a faulty power switched transformer that had an AC ripple. The faulty design was
from a colleague in Vietnam. This was said explicitly in APEC videos and can be corroborated with Mark Sokol.
Charles Buhler’s 10 milli Newtons- US20230121805A1

James W. Purvis- US 11,961,666 B2

What has been done until now? — Part 2

James W. Purvis experimental results- Us 11,961,666 B2

These results are difficult to explain based onJefimenko’sequations alone. The
thrust due to power alone would violate the conservation of momentum. Solar
wind is much more powerful and does not reach such thrusts The
electromagnetic explanation is therefore flawed. Bondi’s inertial dipole by
Occam’s razor is the best explanation. Important: USPTO no longer grants patents
on exotic propulsion without evidence/prototype! James Purvis was most likely
asked to provide evidence to USPTO. A likely explanation is gravity, especially
when considering Timir Datta’s experiments from 20042005,
https://arxiv.org/pdf/physics/0509068.

_ e e
144 20.2

Low V-SDM 7.138

High V-SDM 6.028 144 23.9




Doing it better than US20230121805A1- can be skipped, see drawing from the patent
application. If the dielectric material (600) is just air, the effect is mostly on the walls
(103) and on the plates. Opposite dielectric alignment exists also in air and in the walls.
The asymmetry of plate 101 does help to lower the global opposite alignment of local
dipoles also in the plates themselves in 101 and 102. A better solution should involve a
dynamic field

N
w 101a 100 100b 100a 103

1020
102

105 104

Doing it better than US 11,961,666 B2—- can be skipped. A pulsed toroid field, see cross

sections, (15), (19) will result in disruption of the opposite dielectric alignment of the capacitor
stack (68), (16), (18) and also an AC component on a DC baseline will help. Understanding of a
new physics at play enables to directly address the opposite dielectric alignment and even to use
it for propulsion unlike in US 11,961,666 B2 which does not understand the physics of charge
based gravity.




The repercussions of a positive
result

A positive result will enable space travel and will revolutionize
aviation.

A plane which its propulsion is based on a gravitational dipole will
outperform any conventional plane. A gravitational dipole can rotate
an electric generator and will therefore generate energy, however, by
affecting the background spacetime metric, this energy is extracted

on the expense of the relative gravitational energy of far bodies of

mass. Such theories do exist, for example "Inertial Induction".

Risks

* Arisk of this project is that it will be very hard to overcome the opposite alignment
of induced and permanent dielectric dipoles. For example, if the requirement is
that when a capacitor is discharged, the dielectric material will respond sufficiently
slow when the external field collapses, such a requirement may not be possible to
achieve with concurrent dielectric materials. Therefore, itis not the only idea that
will be checked but one of several ideas.

* Anotherrisk is that a different dynamic solution which does not rely on electric
discharFe, requires analytic solutions to the model's equations. These equations
are not linear and are very hard to solve. For example, it took 48 years to solve the

General Relativity Kerr metric of a rotatin% black hole. An unconventional theory
has even less chance that researchers will invest in solving its partial differential
equations and corrections to the model may be required too. Adherence to results
is therefore more important than dependence on a theory.

* Anotherrisk is that a dynamic solution will involve a long tryand-err process, if the
analytic solutions are abandoned, that will require thousands of experiments
although with the same resources and materials.



Materials, resources and costs

This project will be done in collaboration with the Columbia university of South Carolina with Professor Timir Datta.
Several approaches will be explored to obtain better results than the 10 milli Newtons of Dr. Charles Buhler.

. Dynamic alignment and alignment loss of dielectric dipoles, see Fig. 3.B., 3.C. in the paper. In this case the gravitational
dipole is caused in the molecular or atomic level of the dielectric material and is not cancelled out due to a dynamic field
and kinematics. Combining this configuration with a pulsed field and capacitor asymmetries are also part of the
experiments.

. Dynamic disruption of the opposite dielectric alignment by field asymmetry and by dynamic pulses. The dynamic pulses
along with high voltage DC have been reported to achieve thrust by both James W. Purvis from Albuquerque NM, by Mark
Sokol from Alternative Propulsion and prior to all others, by Professor Timir Datta in 2004,
https://arxiv.org/pdf/physics/0509068, who also used electric field asymmetry.

. Dynamic pulses and RF AC component along with high voltage DC. The prediction of (+)5.802135*10"9 Kg/(+)
Coulomb of the Geometric Chronon Field Theory may not be the only indicator to charge based gravity and antigravity. A
gravitational dipole introduces asymmetry in warp drive solutions that do not require a gravitational dipole. A good
example is the JoseNatario metric, see: https://arxiv.org/abs/grqc/0110086. The Natario solution does not require
volumetric curvature, however, JoseNatario was not aware of the capability to generate a gravitational dipole with ordinary
electric charge. The experiments should not aspire to reach a warp drive metric but to reduce the amount of gravity and
anti-gravity which is required to achieve a feasible gravitational dipole by using high power RF frequencies in addition to
high voltage DC. This work requires at least 3 M USD. Please refer to Fig. 2. in
https://patents.google.com/patent/US20200130870A1/en

Different approaches must be tried. Please note that Timir Datta’s 20042005 experiments are indications of a mass

dependent force and therefore explanations such as Porcelli’s quantum entanglement and James Purvis’s explanations which
are based onJefimenko’sequations are highly unlikely.

Example 1: The capacitor is charged when the negative plate is the bottom plate and discharged when to
the positive plate is the bottom plate. As a result, the dielectric layer’s dipole alignment on the left
generates a shortlived Bondi inertial dipole which is not canceled out by the capacitors conducting
plates. Finding a dielectric material which responds sufficiently slow is a difficult requirement. Also, a fast
discharge of millions of volts is a challenge. The discharge energy should be partially reusable.

ﬁ Rotation is clockwise.

oopooon ooooonon

@Rotation is clockwise

Discharge phase - for a short time ~ Charging phase:

of milliseconds, the dielectric layer The bottom plate provides weak

provides weak bottom negative anti-gravity and the top plate

gravity and top weak positive provides weak gravity. This

gravity. gravitational dipole effect is
weaker than the discharge effect
by as much as 3 orders of
magnitude.

Problem: commercial dielectric
materials polarize and depolarize fast, not in
milliseconds.



Example 2: Rotating metallic plates of a high voltage capacitor, expose an oppositely aligned dielectric
material without external cancelation of the Bondi inertial dipole. It is a difficult solution because the
opposite alignment must be faster than the loss of this opposite alignment which is difficult to achieve.
There should be easier solutions. The solution uses motion of capacitor sectors and a highly dielectric
material with properties which are hard to achieve. In a static high voltage capacitor, the opposite
alignment cancels out the external gravitational dipole. Overcoming this cancellation by using dynamic
fields and/or kinematics is a technological challenge. The dielectric plates minimal charge is >2 * 104
Coulombs /cm”2. Recommended much higher. 1) The dielectric must have a hysteresis effect, fast to
oppositely align, slow to lose this opposite alignment, 2) Most of the molecular mass is between the poles
of the dipole. High DC spikes with such a material may also work instead of a mechanical solution.

Example 3: Dynamic components to (208), (209) added to DC voltage (216), in
patent application 16/177167.

206 205 204

+
1

208

215 \'_‘_’/
- . -




A rough assessment of the time
scale to reach the required
milestone

should be achievable
within 3 years.

There should be 3
milestones.

1) Thefirst, to achieve a better thrust than Charles Buhler's 10 milli
Newtons thrust.

2) The second is to achieve 1 Newton thrust.

3) The third is actual aviation
of a small prototype the size of a hat.

Return



Project: Electro-gravitational implementation
of a Hermann Bondi inertial dipole

* An anti-gravity bottom plate pushes a top gravity plate above it upwards.
* The top gravity plate pulls the anti-gravity plate.

* The result is an aircraft that will outperform any conventional plane.

* Space travel will become commonplace.

* No more cars or roads will be needed.

* Energy can be obtained from spacetime by the “Mach principle” on the
expense of the gravitational energy of far bodies of mass. If you need further
reading, look for “Inertial Induction” for example. Feasible if it does not
affect the orbit of the moon or the orbit of the Earth around the sun, i.e. if
energy extraction is well distributed on all bodies of mass.

» See: https://www.researchgate.net/publication/335107380_Electro-
gravity via_Geometric_Chronon_Field_and_on_the_Origin_of_Mass

Market target: Everyone. This is big!!!

* The potential of charge-based gravity and anti-gravity will enable space
travel, aviation accessible to everybody and using Hermann Bodi’s inertial
dipoles to extract Machian energy. Machian energy means that the relative
motion of such a dipole must affect the trajectories of far bodies of mass by
affecting the background metric. An example of such a theory is “Inertial
Induction”.

* The first goal is to achieve sustainable thrust more than the ones reported by:
Andrew Neil Aurigema, Charles Raymond Buhler, "System and method for
generating forces using asymmetrical electrostatic pressure", and by James
W. Purvis, "PULSED E-FIELD PROPULSION SYSTEM*“. Charles Buhler’s 10 milli
Newtons thrust with a very small device is several orders of magnitude more
than predicted by this theory’s classical limit, however, the classical limit
should be replaced with analytic solutions to (4) in the paper.



1982 — Sam Vaknin’s idea that
even energy and momentum are
the result of time...

...and must come out of the principle of parsimony is correct.

Faddeev-Popov ghost theorem shows a problem with multiplicity
inherent in Gauge theory. Gauge theory approach separates
between particles and forces. This model seeks to unite the two.
Again, the principle of parsimony is at play.

2003-An idea which complies
with Robert Geroch time
function in a causal spacetime

It must however work in any spacetime even if the interpretation is easier
in a causal spacetime. RobertGeroch proved that in a causal spacetime, a
universal clock can be consistently defined- see Geroch Splitting
Theorem. Why is it important? Because it reduces the number of the
model’s assumptions. There is no need to invent a new scalar function.




Geroch function does not violate the principle of
Relativity. The same maximal proper time can be
measured from a Cauchy surface to every event
along more than one curve. There is a magnitude
but not a direction. So, there is no preferable
coordinate of time.

* So, what happens when the same + What does that mean in terms of

event is accessible through physics? How does this idea
multiple such curves? differ from conventional physics?

* How will a test clock move? * |Is the gradient of such a scalar
Along a geodesic as expected function always geodesic? If not,
from GR or along the gradient of then what is the action of such a
the scalar function? gradient?

To allow a gradient of a scalar function not to be

geodesic, an action must be defined on its Reeb

class, not the usual Reeb vector. The Reeb class

can be seen in the Godbilon-Vey form. The Reeb

class is a 1-form and has a vector formalism too.
It means non-geodesic acceleration.

There must be terms in the Euler Lagrange equations that will allow
solutions in which the gradient will not have to be geodesic.
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This is the Reeb class vector, not the Reeb vector. It is an
PV Uy, Z/,L vavp#

acceleration of a unit vector —=, >
VZ°' 2 27 2z

 UUH ,
—+— /=g in (+,-,-,-) metric
convention

In the complex formalism, PP* is a Geroch time function

PP*, however, can be taken to be the probability density of a reachable phyS|cal

event in that case, PP* or P2 in tt;ekrleal caPse PThke scalar fields quantizationis P =
PUOP™G)+PGIP" (k) =gdQ = 0ifk # j and

Yi=1 P(k) suchthat [ >
fﬂ wd gdQ = 1if k = j where \/—g is the volume element of
space-time, where g is the determinant of the metric tensor. In other words,
instead of a Geroch function, PP* can be replaced by a scalar PP* that integrates
to 1 on reference spacetime manifold and the Lagrangians of the theory will be

defined almost-everywhere in terms of measure theory.



In specific comfortable local coordinates that can be extended
to 4 dimensions, there is a Tzvi Scarr — Yaakov Friedman
acceleration matrix formalism Av/c =a/c”2, v/c is a unit vector,

c is the speed of light :

0 —a B Uk,
A= = Det(A) = —a* = ——
(a 0 ) et(4) a ”
in the real case with two basis vectors == and ————, where |u2uy|| = o.
2T ol
v U
VP WP p_= i v
Ay = 2V 2z A/"V\/E > , where VZ is the norm of p
Us _ Zu 20"
2 27 2z2
-1
And there is an immediate relation to a more known form of Scarr-Friedman acceleration: UT" = % = i—'z‘

The non-covariant classical limit—the reason for the 8K

coefficient
Being at rest in a Newtonian gravity field by a non-geodesic
acceleration field that prevents free fall, the acceleration field

energy should be equal to the Newtonian gravitational energy:
KMz _ 1 fK2M24 24 —fgz avol f_adel
2r  8nK P TGN | g GOrme ® | g dvotume

Comparing to the energy density of non-covariant classical field
a? aa 1
k= " Bnk ~ ESOE = |lall = /—a,a* =~ ||E|l\/4nK e,
Indeed, a very weak acceleration field under to electric field!

Requires 1 million volts / 1Tmm to achieve 8.61 cm/sec”2 but as we
shall see, due to a surprising gravity/anti-gravity by charge, this value
reduces to 4.305 cm/sec”2. Is it just an acceleration of a unit vector

or areal acceleration? The author prefers real acceleration due to
the principle of parsimony. So, we also have a relation to charge
density as the divergence of the field

p _ [4nK p

1 akik .
UNe= " ~ JAnKeo B = JAnKe, —— = /

g C?



The Euler Lagrange equations of
the minimum action yield a very
surprising result

1
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1 PP, 1
(UMUV —zgm,U,lU’l —2U%k;, ’*ZV) = Ruy =5 Rgu
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LUM"M PEPY ~ 1 AnK . pchargeV#VV _ 1 4K -
8K 2 72 8K & o4 8nKc* PR Pcharge

Wk, = (—4—Uk; U“);u= 0

— Q B .
M= ke — 1 Coulombs = ~ + 5.802135215  10° Kg
But P;;’ is not geodesic and is not a velocity bivector !!! Charge generates gravity and anti-gravity and does not

behave as inertial mass !!!

Theoretical background that has a deep implication for feasibility- page 1/2 - can be skipped

Jose Natario’spaper: In a warp drive metric where the normal to the Cauchy surface isN¢

TpNND = 25 (PR + (k))" - KK Y) L ((Ki)2 K KU)
ab 2816 ‘ U] T 280G\ g
Where N¢ = £ + Xt 2 X! is the warp drive 3-vector. G is the gravity constant, and c is the speed of light. And the

cdt axt’
— . 100 i, 0 i . .
extrinsic curvature tensoris:K = 3 (_axi X + P X‘) over the spatial coordinates.

Both the strong and the weak energy conditions of general relativity are violated because
2 ij
(K})" =K ;KY <0
i ij =
Bondi Dipole: See Defense Intelligence Reference Document, Negative Mass Propulsion, January/03/2011, DIA -08-1101-023. In a Hermann

N2 ..
Bondi gravitational / inertial dipole, the condition(Ki‘) - Kij KY < 0does not have to hold in the entire spaceship
volume. The reason:

Bondi’s inertial dipole is NOT a warp drive solution. There is no predefined warp drive 3-vector X!

The Bodi inertial dipole does require Ty, NeN® < 0insome region. This requirement means the energgmomentum
tensor T, is not the conventional energy momentum tensor. It is OK, once we allow curvature not only by inertial
mass. In this case, the added component is not coupled with a bivector with vanishing divergence. Only the
divergence of the entire energy momentum tensor vanishes.



Theoretical background that has a deep implication for feasibility — page 2/2 - can be skipped

See “Electrogravity via geometric chronon field and on the origin of m&searchGate. It corrects a peer reviewed
version from 2017. Please note that a theory that predicts gravity/anti-gravity by charge may not be unique.

1 1 3 v PPy 1

2 u.U, — EguvUAU —2U% 7 =Ry — ERgp.v
1 ak;, +p 4nG +p
—Uk, == [anGey— = |——
20 kT 2 mhEo £oC? g Cc?

PP,
z

U, is a spacelike vector. It is an acceleration of a unit vector, not a unit vector. is a unit bivector, Z = P, P*.
where p is charge density, G is Newton’s gravity constant, &y the permittivity of vacuum and c is the speed of light.
The classical limit of the acceleration of the dielectric layer that is needed is:

4nGQ

Axex*, /l6nGe,

without oppositly aligned dielectric dipoles to overcome the gravity of the Earth. Opposite dielectric
alignment is a technological challenge to overcome in all chargebased gravity/antigravity theories.

a

IR

= A little more than 2 * 10~* Coulomb /cm?

Where Ais area, ¢ is the relative dielectric constant. This assessment does not consider the proximity of molecular
charge to the molecular mass. This is why the actual acceleration is expected to be several orders of magnitude less than
this value of a, especially when taking into account molecular or atomic quantum distribution of charge.

Py

Charge is coupled with a bivector that is hardly affected by its motion U";k P“Z , inthe

quantum level, and in a space foliation of spacetime, charge means that the divergence
is limited to a very small volume, where it must behave as existing in one point. That is

PPy
why U%;), =~

is averaged within a small radius, but at the center, theGeroch time curve

(see Geroch splitting theorem) is not affected by the motion of the charge becausep“zi

is a universal field. This means that excluding the energy term of the electric charge,
charge itself must have zero inertial mass. However, charge generates gravity and anti

gravity! Another point is the relative variability of the components oé Uu which is not a

. P, . . .
unit vector and of—= which is a unit vector.

Nz



Charge acts on a universal time
field, the Gerochfunction butis also
derived from this function as its 4 Geroch integral

curves

acceleration as a spacelike vector.

1 ¥ c?

NI

The gravitational field due to positive electric charge near a charged sphere
Consider charging a sphere of radius 0.1 Meters, under V=1,000,000 volts then by (13),
4mey * 1,000,000 = 0.1 = Voltage * Capacitance = Charge =1.11265E-05 Coulomb.

Dividing by M = ﬁ yields ~64557.46071 Kg of gravity and 0.000430876 M/Sec?
0

acceleration. Such a low acceleration is orders of magnitude less than any acceleration that can be measured
due to the electric interaction and is therefore hard to measure. At distance meter, (+,-)0.00000430876
M/Sec? or more precisely Delta F in Newtons = 2 * 0.00000430876 * detector mass. To avoid ionic wind, a
thin wall of low relative permittivity must be placed between the charged sphere and the detector.
Alternatively, the sphere can be placed in high vacuum and can be cooled down to avoid electron emission,
still the low permittivity thin wall between the sphere and the detector will prevent electron beams. The ground
beneath the sphere will be polarized which is a bigger problem. The detector will be better placed between the
ground and the ball. The force can grow as a result, depending on the ground. If not using any shielding, it is the
only option. A polarized shield will have a gravitational effect. Big problem: the detector is not allowed to
polarize. Any such polarization is a Bondi dipole that will cancel out the gravitational field effect.



Separation of charge in the Bullet cluster — Possible misinterpretation as Dark Matter

The center of the collision in the Bullet Cluster has a strong magnetic field between 0.2 and 2.8 micro-Gauss. The collision as at relative
velocity of about 3000 Km/Sec. See Bullet Cluster [13].

In the special relativistic case, the Larmor radius is,

__ momentum 1 — ymV L
rL = BT T (13.04)

where q is charge, B is the magnetic field, V L is the velocity of the charge, which is perpendicular to B, y ' = /1 — V2/c? where V is
the 3D norm of the velocity. 1 —y « 1

For the electron:

—31,3,106
Tl e < o = 852,844.5175 Meters = 85284451752 Km.
(13.05)

In astronomical perspective, even if this calculation is mistaken by 6 orders of magnitude due to electron acceleration by EM fields, it is
still a small scale. This result means that only heavy element atoms, rocks, meteorites and galaxies that could escape the co llision would
have a net positive charge and indeed, the Dark Matter effect in the Bullet Cluster does coincide with a small portion of kno wn baryonic
matter. Due to friction, this portion must be positively charged due to the magnetic field that trapped free electrons. With the prediction
of (13) of 5.802135 * 10°Kg * Coulomb! at least part of the Dark Matter effect of the Bullet Cluster can be explained as generated by
positive charge. This claim by no means rules out the existence of weakly interacting particles, however it does mean they do not
generate all the Dark Matter effect.

Parallel capacitor plates problem is
hard: 10,000 volts / 1Tcm should
resultin 0.004305 cm/sec”2
accelerationif and only if the
detector is not polarized. May not
be practical!



Other predictions:

a) 41.875244 eV resonance -
Muon decay.

b) 1.40170791 MeV resonance
- Should be the energy of
either neutrinos or anti
neutrinos when bottom
quarks decay. Supernovae
are candidates. Could also
be split into two photons.

c) 23.57325 MeV - W+ decay.

The theory is easily extended to 2, 3 and even 4
Reeb class vectors (not the usual Reeb vectors).
Inthe 2, 3 case, there is a local gradient of a
Geroch function or an event function

1
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1 0 2v2Z 2V2Z
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The full mathematical formalism
IS very interesting and offers
time asymmetry!

See: Theorem 0: Time asymmetry special theorem (Suchard - Vaknin)

A very important theorem by
Georges Henry Reeb means the
field has drains and sources as

expected from charge when

reduced to 3D

Theorem 3 (Reeb): The rotor of 7, the acceleration field or as better known as Reeb class, when restricted to the
perpendicular foliation to a such that da = +n"a, (Dn)”a is zero.
U, P, U, Py

. 3 : : 1 P_“ - = ANy = [~y v E WALV
Proof: Using exterior derivative D ﬁdx =Da =tn"a = ( WA \/E) dx* " dx

We now take the exterior derivative of Da = n*a and get DDa = (Dn)"*a — n”(Da) = 0 because Da is an exact
form. DDa = (Dn)"a — n*(Da) = (Dn)*a — n™n™a =0but n*n =0 so n”*n”*a = 0 and therefore DDa =
(Dn)*a = 0 Q.E.D. Let the lower indices denote covariant vector components, not derivatives and comma will
denote derivatives, then Dn = (1,,, —1y,, )dx**dx” and (Dn)"a = My —MNyipu Yoy dxt ~dx¥ ~dx* which means
that the restriction of the rotor oty TNy —Mysy to the foliation perpendicular to a; is zero and therefore the projection
OfTM on the foliation perpendicular to ‘/—“f is of a conserving field.



A logical assumptionasr ->
Ois
lakll ¢

c? rx
¢ is a field strength coefficient and x depends on area expansion due to
anti-gravity or contraction due to gravity which by the Gauss law, must
affect the strength of the acceleration field which is the reason for the
electric field. When r-> 0, for the field to obey the coulomb law, there is an
additional equation (13.1) in the paper that must be satisfied or
alternatively r is not the radius of a sphere but a localdelta length on it.

If there is no available analytic
solution to the Euler Lagrange
equations there is at least an Ansatz
approach to reaching the value of ¢-
the field strength coefficient - for the
electron, Muon and Tau lepton.

The idea is to see how the equation behaves around small radiir. r
can also be interpreted as a small delta distance from a sphere with
a much larger radius than rin local coordinates.




Only the portion of the gravitational
energy by charge should be usable
because charge, unlike mass can

» 1
cancel out, see additional factor "

Because of gravity and anti-gravity by charge, there is an additional gravitational component which resists the
R e 1 1
H| =~ ~=||a*|l,—g =~ —=a*
acceleration field under the electric field. |[a” || = \/4nK & |IEll = ligll > lla#]l,—g ;ak

11 o
~— f|la*||?dVolume = Usable gravitational energy see factor -
481K 7

182_&\1 11 1§ _¢&\m , ArealossOfADisk
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2x% x)24 4772
rl, L
122 24

Very important: Notice the multiplication ofzﬂ—4 byi toyield 9—”6. The factor;ll

was explained in a previous slide. In the paper, other explanations are
brought too, although the one brought here is the simplest.



See lecture of Seth Lloyd to
understand the factor %

Polynomial equations arise for negative charge and for positive charge.
They describe the ratio between expanded/contracted area and flat

area -
(18 ey _ 12\ 1 19202F26x—¢2 o
( 2x2+x)96_ X 1@14—( 2x2+x)96_’“:> 192 =x \ *e

* There are two immediate possible values foré

* One arises through balance between circular and linear
acceleration on a circle

. c—(-¢c) _ .c—(=0) 2c _ g2 _4 . .
m—— 3 pranls G 2— €4r = ¢ = — There is also an analytic

explanation with =72
T T
* Caveat: When describing such acceleration as an upper limit on
unit vector accelerations, the speed of light does not describe a
real physical object. An acceleration of a unit vector is not
equivalent to classical acceleration.



For a negative charge

192x,% + 28x, — &2 1
1 =87 _ X3 = = 206.75133988502202
192 x — 1

Very close to the mass ratio between the Muon and the electron!

But when a Muon decays, there must be neutrinos, the remaining
energy ratio must be a result of both expansion and contraction of
area because the remaining charge is zero.

The sum of stable ground states (-=

* Consider £ = x; and ¢ = x; in the following area ratio equations.

1§° 1 193 1
§1=x1/\<—€1 +El>— Xxn-1l1=2x=—T6e fx=x-1=—

252 x,)96 192 192
152 &\ 1 63 -1
§Z=x2/\<5x2—z—x—2 %=x2—1ﬁ3@=a@ 6x2=x2—1=a
B, + 6y =t 2 = —
T2 =197 64 . 96

193" 63 95

E=1+6x1+6x2=x1+x2—1=r,2+a— 2%



The mass ratio between the
Muon and the electron

14— (21— a2t (1-—)a?) =
96\ 21 799 @ 9%/ )¢
1/ 1 1 1
1+—(-(a-=—2p2—(1-=)|pt)=b
+96< 2159 ( 96) )

. +1<_1<i>2 +ic_1> _.
96 2\m b1
MuonMass * (¢ — 1) = ElectronMass + ElectronMass * (a — 1) (1 — b)
By (23) the ratio is ~206.76828270441461654627346433699131011962890625

There is much more but it is important to
focus on technology

The result

Q

M =———— = +1 Coulombs
J16mKey2

& ~+5.802135215 * 10° Kg

cannot be readily used in high voltage capacitors because of
opposite alignment of dielectric dipoles. The external Hermann
Bondi gravitational/inertial dipole is destroyed. Asymmetry in the
capacitor field can help but is not a good solution. A dynamic
solution must be considered which involves both very high voltage
DC and dynamic components.



Rough assessment in the classical limit of the Bondi
inertial dipole in a symmetrical capacitor. The
assessment ignores the fact that local charge generates
opposite dipoles and instead approximates opposite
dipoles as attenuating the field. This approach is
incorrect because it ignores the fact that the mass of
dielectric dipoles is closer to the local molecular charge.
A=area, V=voltage, g~9.89 meter/sec”*2, M mass, K
Newton’s gravity,&y, € vacuum and relative perm .

4—7TKQ %4 . |4 Mdielectric V:DA
az————F——=—x,/nKgy = Weight = —x————/nKey = —,/nK¢
Axex. [16mKe, d 0 g d 9 0 g 0

Very rough classical limit assessment with
the mentioned problem

* Suppose we have a high voltage ceramic capacitor of 1000Pf of Ta205 [16] with each plate area 1cm? which
is charged by 10,000 volts. The permittivity of vacuum is about 8.8541878128 * 107!2 Farads*meter~'. So we
can calculate the distance d between the plates, 8.8541878128 * 107! Farads * metere™ * 10 meters? *d-! *
25 =107 Farads. That means d ~ 0.22135469532 * 10"! mm or d ~ 0.22135469532 * 102 cm. Now we take
into account the weight density of the Ta205 which is 8.2 grams perm 1cm? volume. So we have 8.2 * lem *
lem * 0.22135469532 * 102 cm = 0.01815108501624 grams. At 10000 volts the weight loss is of a portion
0 0.04960602477676315711411588216388 of the weight of the dielectric material and the inertial dipole is
attenuated by the relative dielectric constant 25 just as the electric field is. So we have 0.01815108501624
grams * 0.04960602477676315711411588216388 * 2571~ ~3.60161%10-5 grams weight loss. This estimate
can be much lower in a multilayered capacitor where fields cancel out or when the dielectric constant is
higher and the dipoles density is not uniform.



Not really a remedy but maybe a POC with slow responding
dielectric, if it exists, can use the opposite dielectric alignment,
especially in capacitor discharge, to generate a gravitational
dipole that will not be cancelled out. Other solutions may
involve RF frequencies. DC alone is insufficient! Solutions from
Fig. 3.B. and 3.C.

G Rotation is clockwise.

GRotation is clockwise

Discharge phase - for a short time ~ Charging phase:

of milliseconds, the dielectric layer The bottom plate provides weak
provides weak bottom negative anti-gravity and the top plate
gravity and top weak positive provides weak gravity. This

gravity. gravitational dipole effect is

weaker than the discharge effect

by as much as 3 orders of

agntuce EEEE
Problem: commercial dielectric
materials polarize and depolarize fast, not in « I
milliseconds. e

New resonances:

* Other predictions:

a) 41.875244 eV resonance - Muon decay.

b) 1.40170791 MeV resonance - Should be the energy of either
neutrinos or anti-neutrinos when bottom quarks decay.

Supernovae are candidates. Could also be split into two
photons.

c) 23.57325 MeV - W+ decay.



Return

Summary

Itis required to use the outcome of this theory to reach a
breakthrough propulsion and energy extraction technology.

If funding occurs, the starting point will be the second preferred
embodiment of patent application 16/177167 combined with using
high voltage DC and AC components to achieve the following:

1) Sustainable Hermann Bondi inertial dipole.
2) Build an electro-gravitational drone.
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Objective

To perform research in exotic propulsion based on unaccounted-for charge-based gravity and to
reach a feasible Hermann Bondi inertial dipole, also known as gravitational dipole.

To develop non-geodesic acceleration based Lagrangians in spacetime geometry and to replace
spinors by Scarr-Friedman acceleration matrices. To keep it simple or at most use vierbein
formalism.

Also seeking position to continue working in machine learning projects, and to develop advanced
machine learning algorithms.

Work Experience

Algorithms Developer

SODA Ltd., Caesarea Israel. Responsibilities: 2021-Now
e Time series analysis with Regression Transformers, LSTMs.
e Inter-process communication via Python’s Flask.
e NLP, Hugging Face, SpaCy.
e Development for Docker (one project).
e Depth map neural networks.

e Point Cloud, STL.



e (ollaborative Filtering, SVD.
e Automatic ML based trading.
e (C++ PyBindll extensions to Python.

Algorithms Developer 2020-2021

Amplio.Al — Chantilly, VA Responsibilities:
. Analysis of reps.

. Segmentation of a video of exercises into reps and alignment to a template, using
GRUs and LSTMs. Analysis of exercise performance errors.

. Achievement of high quality alignment to a template in low to medium motion
speed including in moderate to medium exercise variability.

. Achievement of a high quality prediction of running speeds of athletes based on
different modalities via development of a new regression tree that outperforms BART.

. Data handling from CSV files, InnoDB SQL dump files and JSON. Analysis of
key-points output from Open Pose, time series analysis. Responsible for coding both in
Python and in C++ and for writing Python extensions by writing in C++ via PyBind11,
including code in CUDA. I also became familiar with Transformer networks although I
have no practical experience with Transformer networks.

Algorithms Developer 2018-2020
Metivity- Sarid, Isreal Responsibilities:

. Online work for prediction of machine failures within 5 days. The work includes

Neural Networks, Decision Trees, Gradient Boost Trees both in Python and in C++. It also
includes Massive CSV preprocessing in C++, and the usage of sklearn and of numpy in Python
for model efficiency testing.

. Achievement of 75% of accuracy in failure prediction that did not seem to be
possible and was not possible with ordinary Neural Network approaches.

Algorithms Developer 2017-2018




AIRG — Even Yehuda, Israel
. Responsibilities: Coding a bicycle, pedestrian, cars, buses and trucks classifier in

CUDA C++ while using low level GPU kernel procedures, Deep Learning, and preprocessing
algorithms. The objective of the project was a computer program that facilitates driving a car.

. Achievement of over 99% accuracy also in low quality pictures.

Algorithms Developer 2015-2017

Applied Neural Biometrics —Even Yehuda, Israel

. First responsibility: My role was to code what/where neural networks which
included low level GPU CUDA kernel procedures, and to develop a Deep Neural
Network from scratch without using PyTorch, TensorFlow, Theano, or Caffe. The work
included the development of a solution to the What/ Where problem for the purpose of
object identification and localization, the usage of other methods than YOLO, RCNN,
Fast RCNN, SSD, and the design of an application for traffic signs identification. The
training program was coded in C#, which batch trained a CUDA C++ DLL in which a 96
x 96 x 3 input to a CNN was used. The CNN output was 10 for 10 traffic signs and
localization rectangles. CUDA versions were 8.5.2. and 9 in later versions when the
company turned into AIRG. The project did not use KAZE, SURF or SIFT, instead, the
project included work with OpenCV 2.4.3 HOG Descriptors, blob analysis, snake
contours, and it involved hands - on low level Convolutional Neural Networks, CNNs, in
order to achieve a special proprietary convergence method that prevents neural weights
degeneracy.

The objective was a computer program that facilitates driving a car. 0 Achievement of over
99.5% of traffic sign identification accuracy.

. Second responsibility: My role was to maintain and to upgrade a signature
recognition project that was initiated in a previous company, ANT — Applied Neural
Technology. Achievement of 95% identification of finger motion on a touch screen as a
password and over 99% identification of a forgery.

Algorithms Developer 1998-2015

ANT Applied Neural Technology — Kfar Noether and Herzeliya, Israel

. My role was to develop a breakthrough algorithm in applicable math (see


http://www.anbsys.com/
http://www.anbsys.com/

“Cumulative Orthonormalization” In http://www.freepatentsonline.com/6661908.html) for hand
signature recognition. The achievements of this method is that it proved to be useful also in

verification of a document based on color marks, e.g. Inksure with accuracy close to 100%.

. The work included the usage of Kernel PCA and of High Order Clustering in hand
signature recognition. It also included coding a specially tailored algorithm, which used
high order clustering, and Kernel PCA. The project also included development of online
signature recognition application, which used a C# wrapper that called a C++ DLL. The
C# wrapper was a data acquisition GUI. The user signed 5 signatures for enrollment. If
there was an inconsistent signature, my role was to identify the deviated signature and to
mark it such that the user could sign it again. The second function of the program was
verification. The dynamic signature was embedded in the signature image and was sent to
a server via SOAP calls. Upon verification, the image was used to sign a PDF document.
The signature engine was based on Dynamic Programming and on statistics.

. Second responsibility: My role was to take part in standardization in January 2006
in Kyoto Japan and later that year in London in the ISO standardization of behavioral
biometrics, SC37. The objective was to reach a comprehensible set of Application
Programming Interface, API, functions by which customers would use hand written
signature applications. The main achievement of this standardization is that my
company’s API offer was accepted.

. Third responsibility: My role was to perform sound recognition using recurrent
neural networks combined with genetic algorithms for the Israeli military. The project
comprised of a proprietary Genetic Algorithm along with small fully connected Neural
Networks. The objective was to distinguish between different explosion sounds under
different terrain and near echo sources. The main achievement is that at the P.O.C. we
succeeded to reach 80% accuracy based on less than 500 training samples altogether
including positive and negative samples.

. Fourth responsibility: My role was to visually assess the binding of a light
emitting protein to peptides. The following techniques were used: Image denoising,
image histogram enhancement, lens distortion correction, shape context matching via
minimum action, calculus of variations, image dehazing via calculus of variations, and
bilateral filters. The achievement was that the success of the filter was close to 100%.

. Fifth responsibility: My role was to include Fuzzy Logic simulation of Minimum
Action analog computing machines in order to solve non-rigid shape matching problems


http://www.freepatentsonline.com/6661908.html
http://www.freepatentsonline.com/6661908.html
http://www.freepatentsonline.com/6661908.html

by means of a generic analog chip. This chip is based on a physical model of induced
dipole alignments in a dynamic electric field. The alignment uses local electric fields,
local magnetic fields - due to induced dynamic currents - and head to head dipole
interactions. Each dipole interacts with near neighbors only. This is the most advanced
Machine Learning, ML, project I was responsible for. The achievement of this project is
for example in solving Dynamic Time Warp by an analog machine.

C++ and Visual Basic GUI, Database GUI and Real Time Developer 1992 — 1998

Medoc LTD — Ramat Yishai, Israel, https://www.medoc-web.com/

. Responsibilities: My roles were versatile and consisted of programming Real
Time PID cascade control, programming of RS232 RT communication, management of a
BTRIEVE database, development of C Fibers medical testing algorithms via Thermal
Sensory Analysis, designing GUI for database interface, and coding GUI for patient
testing. The programs were coded for Windows 3.11, 95, 97 in C++. The main
achievement is selling machines to hospitals all over the world.

Education

Technion Haifa — Israel Institute of Technology September 1988 - February 1992
Undergraduate in Mathematics Faculty. Emphasis on courses related to algorithms, differential

geometry, and differential topology. Studied General Relativity under Professor Nathan Rosen:

http://en.wikipedia.org/wiki/Nathan Rosen

Credentials

MIT EdX “Machine Learning with Python-From Linear Models to Deep Learning”,

June-11-2019 until September-9-2019. The course included Matrix Factorization, LSTM, Deep
Learning, SMV/kernel classification methods, Maximum Likelihood Optimization, and
Reinforcement Learning.


http://en.wikipedia.org/wiki/Nathan_Rosen
http://en.wikipedia.org/wiki/Nathan_Rosen

Granted Patents — BIOSIGN (14)

Country | Official No. Title

USA 6661908B1 Signature recognition system and method. Especially look
for,
Cumulative Ortho-Normalization

Germany | 60246905.8 System for and method of Web Signature Recognition
System based on Object Map

France | 1461673 Validating the identity of a user, using a pointing device

Ireland | 1461673 Validating the identity of a user, using a pointing device

USA 6687390 System for and method of web signature recognition system
based on object map

USA 7715600 System for and Method of Web Signature Recognition
System Based on Object Map

USA 9185096 Identity Verification

USA 9053309 Behaviometric signature authentication system and method

UK 1461673 Validating the identity of a user, using a pointing device

Europe | 1461673 Validating the identity of a user, using a pointing device

UK 2511812 Behaviometric signature authentication system and method

UK 1508843.8 Behaviometric signature authentication system and method

(2523924)
UK 1600390.7 Behaviometric signature authentication system and method
(2530695)
UK 1612942.1 Behaviometric signature authentication system and method



http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6687390.PN.&OS=PN/6687390&RS=PN/6687390
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2540280

USA

6735336

Apparatus for and method of pattern recognition and
analysis

Granted Patents —- BIOCHOP (5)

Country | Official No. | Title
USA 13/831102 A method, apparatus and system of encoding content and
9741085 an tmage

UK 2511813 A method, apparatus and system of encoding content and
an image

UK 2524181 A method, apparatus and system of encoding content and
an image

UK 2511814 A method, apparatus and system of encoding content and
an

Country | Official No. | Title
image

USA 13/831158 A method, apparatus and system of encoding content and
an image

Granted Patents — Transformatron (1)

Country | Official No. | Title
USA 7424460 Apparatus for.and Method of Pattern Recognition and
- Image Analysis
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Publications

Patent which also includes research of non rigid analog shape matching
http://www.docstoc.com/docs/56941569/Apparatus-For-And-Method-Of-Pattern-

Recognition-And-Image-Analysis---Patent-7424462

Sudoku and Graph Theory (classification of best matches in bipartite graphs),
http://drdobbs.com/cpp/184406436

SQUARE FRACTAL ALGORITHM (Curves that compete with Hibert Curve for catching
closeness in more than one direction in images)
http://www.worldscinet.com/fractals/13/1301/S0218348X05002763.html

Genetic Algorithms Research

https://evoinfo.org/auxilary-publications/genetic-algorithms-and-irreduciblity.html

Theoretical physics research and advanced propulsion systems IARD 2016 conference —
Presentation of elecro-gravity. Please note that this is not the most correct paper but a peer
reviewed one. 4 / June / 2017, publication of “Electro-gravity via Geometric Chronon field”
http://iopscience.iop.org/article/10.1088/1742-6596/845/1/012019 The conference link:
http://www.iard-relativity.org/iard2016/ or search in Google for IARD 2016. A much more
advanced paper with multiple corrections can be found in ResearchGate.net, see also “Patent
application 16/177167 is shared with my wife Jessica as a co-inventor. We also have another

partner, Eng. Raviv Yatom.
The most correct paper can be found in:

https://www.researchgate.net/publication/335107380_FElectro-
gravity_via_Geometric_Chronon_Field_and_on_the Origin_of Mass
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