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EDITORIAL POLICY

Galilean Electrodynamics aims to publish high-quality scientific pa-
pers that discuss challenges to accepted orthodoxy in physics, especially
in the realm of relativity theory, both special and general. In particular,
the journal seeks papers arguing that Einstein's theories are unnecessarily
complicated, have been confirmed only in a narrow sector of physics,
lead to logical contradictions, and are unable to derive results that must
be postulated, though they are derivable by classical methods.

The journal also publishes papers in areas of potential application for
better relativistic underpinnings, from quantum mechanics to cosmology.
We are interested, for example, in challenges to the accepted Copenhagen
interpretation for the predictions of quantum mechanics, and to the ac-
cepted Big-Bang theory for the origin of the Universe.

On occasion, the journal will publish papers on other less relativity-
related topics. But all papers are expected to be in the realms of physics,
engineering or mathematics. Non-mathematical, philosophical papers
will generally not be accepted unless they are fairly short or have some-
thing new and outstandingly interesting to say.

The journal seeks to publish any and all new and rational physical
theories consistent with experimental fact. Where there is more than one
new theory that meets the criteria of consistency with experiment, fault-
less logic and greater simplicity than orthodoxy offers, none will be fa-
vored over the others, except where Ockham's razor yields an over-
whelming verdict.

Though the main purpose of the journal is to publish papers contest-
ing orthodoxy in physics, it will also publish papers responding in de-
fense of orthodoxy. We invite such responses because our ultimate pur-
pose here is to find the truth. We ask only that such responses offer
something more substantive than simple citation of doctrine.

The journal most values papers that cite experimental evidence, de-
velop rational analyses, and achieve clear and simple presentation. Pa-
pers reporting experimental results are preferred over purely theoretical
papers of equally high standard. No paper seen to contradict experiment
will be accepted. But papers challenging the current interpretation for
observed facts will be taken very seriously.

Short papers are preferred over long papers of comparable quality.
Shortness often correlates with clarity; papers easily understandable to
keen college seniors and graduate students are given emphatic prefer-
ence over esoteric analyses accessible to only a limited number of special-
ists. For many reasons, short papers may pass review and be published
much faster than long ones.

The journal also publishes correspondence, news notes, and book
reviews challenging physics orthodoxy. Readers are encouraged to sub-
mit interesting and vivid items in any of these categories.

All manuscripts submitted receive review by qualified physicists,
astronomers, engineers, or mathematicians. The Editorial Board does not
take account of any reviewer recommendation that is negative solely
because manuscript contradicts accepted opinion and interpretation.

Unorthodox science is usually the product of individuals working
without institutional or governmental support. For this reason, authors
in Galilean Electrodynamics pay no page charges, and subscription fees
heavily favor individual subscribers over institutions and government
agencies. Galilean Electrodynamics does not ask for taxpayers' support,
and would refuse any government subsidies if offered. This policy is
based on the belief that a journal unable to pay for itself by its quality and
resulting reader appeal has no moral right to existence, and may even
lack the incentive to publish good science.

Many thanks go to Mitch Emery and George Kopasakis for proofreading this issue of Galilean Electrodynamics.
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From the Editor’s File of Interesting Letters:

Rethinking GRT

Einstein derived Special Relativity Theory (SRT) from the assump-
tion that light in vacuum propagates with speed c¢ regardless of the
state of motion of the light source. Yet a curious mind begs for more.
Should we accept the constancy of light speed as a natural phenomenon
with absolutely no understanding of why or how it is so? Can it be that
the fixed constant ¢ is not really a speed at all? A need for something
more realistic and comprehensible was the motivation behind my alter-
native to SRT [1,2]. The present commentary expands on those ideas in
order to read General Relativity Theory (GRT) in a new way that main-
tains the fundamental postulate of GRT (the equivalence principle)
while bringing it together with Quantum Mechanics (QM). According
to GRT, planetary orbits are described as inertial motions. Planets are
not pulled into orbits by force —their paths are geodesics, or straight
world lines in curved space-time. On a large scale, the ideas discussed
herein are comparable to those of GRT, while on a small scale they sug-
gest a quantum theory of gravity.

Common belief at the time of Galileo put the Earth stationary at the
center of the Universe, with the sun and the other planets revolving
around it. But Galileo defended the view of Copernicus, in which the
Sun is central, while the Earth and other planets revolve around it. A
typical argument against this idea was that if the Earth were moving we
would feel the motion, and a falling object would not fall straight
downward. To counter this argument, Galileo developed his original
principles of inertia and of relativity of motion. According to these con-
cepts, planets would move naturally in uniform circular motion [3].
Galileo was aware of rectilinear motion, but he argued that all such mo-
tion, even on the surface of Earth, is actually circular because the Earth
rotates.

Galileo’s belief was in conflict with Kepler’s discoveries about
planetary motion, because real planetary orbits are not truly circular;
they are instead elliptical. Others therefore modified Galileo’s original
concept of inertia. The most refined version of inertia was codified by
Newton as his first law of motion.

It is this author’s opinion that Galileo’s concept of circular inertia
may ultimately prove correct, but his theory of planetary motion is in-
complete. Let us suppose Newton's first law is only a special case of his
second law, while generally everything moves about inertial frames of
natural and force-free circular motion. In other words, a body acted
upon by an unbalanced force tends to move in a straight line due to the
force, and therefore it tends to keep moving in a straight line upon re-
moval of that force. Yet all straight-line motions are carried by pre-
existing inertial frames of force-free circular motion. Based on these
principles of motion, planetary orbits are described, at least in part, as a
combination of rectilinear motion and circular motion.

The moon’s orbit around Earth can be described according to these
principles of motion. If we assume the axial rotation of the moon is
force-free (as envisioned by Galileo, rather than GRT), then the moon
serves as a rotating inertial frame of reference. Thus, the moon’s orbit
may have an underlying straight-line motion (comparable to a geo-
desic), but its momentum is carried and turned with the moon’s rota-
tion. As a result, the moon circles about a full orbit with each of its 360°
axial rotations. In such a case the moon’s orbit is force-free just as with
GRT, and yet it takes place in a setting of absolute space and time.

Continued on page 109
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A Physical Continuum Theory: Part 1, Gravity

George Kopasakis
Origins Research Co, Itd., 28189 Detroit Road, Westlake, OH 44145; e-mail gkopasakis@gmail.com

This paper develops a new theory that deals with the source of gravity. The evidence introduced indicates that gravity originates from quantum

motions in a 4-Dimensional (4D) electric scalar potential that permeates the Universe as stationary aether (totally coupled to mass). Local-couplings of

mass with this aether raise the base 4D scalar potential of the continuum. The aether couples with mass quanta constituents to develop a flux field via

electrostatic resonant fluctuations at Planck length scales. The theory does not originate from preconceived ideas, but rather evolves from a certain

gravitational phenomenon, and the attempts to scientifically explain this phenomenon. A stationary aether changes the fundamental notions of particles

and forces in quantum mechanics, and provides a new interpretation for the geometric theory of gravity. As covered in Part II, the theory also intro-

duces mechanics for the speed of light, new definitions for mass and for time, and introduces a Universe whereby the Big Bang is just a part of a repeat-

ing cycle. Based on this theory (Part II), manipulating time or propelling the space-time to circumvent the speed of light becomes permissible.

1. Introduction

This paper develops a theory of space-time continuum that
encompasses gravity (Part I), matter, energy, and time (Part II).
The theory offers a hypothesis about the creation of the Universe.
The theory was first developed to explain observations of a cer-
tain phenomenon that turns out to involve gravity. This step-by-
step development leads into a theory that is different from the
standard model in saying that there is no absolute quantity in
nature, and that every fundamental quantity involves some kind
of mechanism.

This theory brings back the aether (ether) as a stationary
aether (totally coupled to mass); a luminiferous aether made of a
4-Dimensional (4D) Electric Scalar Potential (ESP) field. This
aether constitutes the space-time continuum that permeates the
known Universe and beyond, which is different than the
Minkowski space-time. The null result of the Michelson-Morley (M-
M) experiment, supposedly excluded the existence of the aether as
has been adapted by Physicists during the 20t century. Even
though, Michelson himself did not exclude the possibility that
aether that is totally motionless with respect to matter could ex-
ist, and in 1895 Poincaré argued that experiments like that of M-
M show that it seems to be impossible to detect the absolute mo-
tion of matter or the relative motion of matter in relation to the
aether. Einstein supported the aether theory as evident from his
1920 U. of Leiden address ‘According to the general theory of relativ-
ity space without ether is unthinkable; for in such space there not only
would be no propagation of light, but also no possibility of existence for
standards of space and time...” Nikola Tesla also supported this
theory as evident from his lecture delivered before LE.E., Lon-
don, February, 1892, “...and my conviction has grown strong that, to
whatever kind of motion light may be due, it is produced by tremendous
electrostatic stresses vibrating with extreme rapidity.”

From the derived equations, the continuum theory makes
predictions that cannot be explained by the standard model. For
instance, the theory through an additional gravitational compo-
nent (also attractive but relatively small in magnitude) predicts
that satellite galaxy orbits should over time align with their host
galactic plane as recently observed. The theory also supports a
highest degree of degenerate state of matter with no singularities,
and black holes possessing sustained oscillations as some obser-
vations have shown. The theory explains the mechanics of the
equivalence principle and shows that the so-called fictitious forces
are actually real forces of nature.

2. The Phenomenon & Experimental Evidence

The phenomenon that gave rise to this theory may be contro-
versial, but the reader is encouraged to keep an open mind. One
day, back in the mid 1990’s, the City engineer came to my front
yard and proceeded to locate and mark a broken underground
sewer line in order for a crew to dig out and repair. There were
no blueprints for my old house and the only aid the City engi-
neer had was a metallic L-shaped rod. The rod of approximately
9” - the long end and about 4” - the short end is carried like a
pistol in a loose grip (free to move) like a bushing, with the arm
tacked in to the side of the body, and the lower portion of the
arm sticking out straight forward, parallel to the ground. The
lower part of the arm is protruding forward at about the width of
the body; neither shifted towards the inside of the body nor to-
wards the outside (away from the body). He proceeded with
walking motion, perpendicularly towards where he thought the
line of the pipe run should have been; sewer lines usually run
approximately straight or perpendicular from the house towards
the street. At some point during the walk, the rod turned 90
counter clockwise (rod carried in the right hand), which occurred
when motion reached the sewer line, and at that point, the rod
direction was in line with the pipe. Needless to say, the digging
crew found the buried line in the exact spot the engineer marked
couple days before, at a depth of approximately 12 feet under.

This event left me with a profound question: What could pos-
sibly be a scientific explanation for this phenomenon? Since then
I have extensively and successfully replicated this experiment,
with both metallic and wood made rods, with either under-
ground or overhead pipes or simply material interfaces, like
walls, etc. When the rod is held by the left hand, the rotation of
the rod was instead clockwise. If motion from the pipe pro-
ceeded backwards (after the rod already turned approximately
90° at the top of the pipe), the rod tended to unwind, rotating
towards its initial position. So that in either the forward or the
reverse motion, the rod seemingly points at the pipe or the mate-
rial interface, at a point right in front of the center of the body.

Much later, I realized that the rod turning and pointing at the
pipe (with either forward or reversed motion) was only possible
by the existence of some gravitational attractive force, whose
source location (as a gravitational source) was situated at the top
of the pipe, right in front of the center of the body facing the pipe
run. Since motion is involved, this gravitational force must arise
from motion or velocity, inside a field gradient (dot product).
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Since a pipe in this case and the body were both involved in this
experiment, this field must involve material interfaces. From the
latter, it is known from electromagnetic fields theory [1,2] that if
an electric scalar potential, @, is distributed in a region of space,
then if material interfaces exist inside this field region, the gradi-
ent of this field at these material interfaces changes to accommo-
date step discontinuities in the corresponding electric field, as the
electric field is related to the electric scalar potential as E=-V® .

If motion into a field is also involved to produce the gravita-
tional force observed in this experiment, it is assumed that this
cannot be an isolated condition, but rather this would be a gen-
eral characteristic that gives rise to the existence of gravitational
forces. If so, and because we know that stationary objects exert
gravitational forces, this can only be consolidated if gravity is
due to quantum particle motions inside such a field. Further-
more, if an electric scalar potential exists in the local region of the
pipe (this experiment can be done anywhere as it has been) and a
differential electric scalar potential is generated locally due to the
electromagnetic properties of materials at material interfaces, this
local electric scalar potential must be a universal field. From
electromagnetic field theory it is known that the infinity potential
is zero, which would violate this hypothesis. If however, a cou-
pling exists between this aether ESP field and mass, and if this
coupling force is stronger at quantum scales than the electric
force generated by the electric pressure of this field, then the in-
finity potential (at the observable quantum scales) will still be
zero. Based on that, another conclusion can be made that this
field must penetrate the deepest quantum scales and this cou-
pling is generated at Planck length scales. Furthermore, such
coupling should involve temporal fluctuations of the field that
generates a flux at these quantum scales, which perhaps makes
this into a 4-dimension field.

For the dot product mentioned before and based on field the-
ory [3], if an observer is stationary in the presence of a field,
he/she is observing the stationary rate of change of the field
mgnitude (say A) with respect to time (i.e. dJA/dt). If the ob-
server is stationary and the field is passing through (same as if
the field is stationary and the observer is moving through the
field), he/she is also observing the spatial change of the field
with respect to time (i.e. V-VA). These two effects taken to-
gether constitute the so-called substantial derivative of the field,
DA/ Dt . Since motion is involved with this effect, the gravita-
tional force observed should be a function of the substantial de-
Fg =f(DA/Dt) =

rivative of this unknown field as

fA/dt+V-VA).

The stationary time rate of change of this field will be omit-
ted, since as it will be seen later, this component will not affect
the formulations for gravity. The component of the force that
involves the gradient of the field can be made to be always at-
tractive, like gravity, if a) the sign of the velocity vector and the
sign of the gradient of the field are always the same, regardless of
the direction of motion (i.e., whether approaching or moving
away from the source field), and b) if the overall function has a
sign that remains unaffected by either the velocity or the gradient
of the field. The latter criterion is satisfied if this equation is mul-
tiplied by a proportionality factor that is independent of these
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two quantities as F'g =a,V(VA) + a,A(V-V) where the second

component is the divergence of the velocity. The reason why the
second component that involves the divergence of the velocity
V, or acceleration A, is included is to reserve the possibility
that this component can also produce a gravitational force (as
will be covered later), and as such the formulation of gravity
would be instead, described by a general formulation of the gra-

dient dot product [i.e., Fg is a function of V(VA). Later, it be-

came apparent that instead of the spatial change, the second
component in the equation (i.e. a,A(V-V)) should involve the

time rate of change of the velocity vector or the acceleration of
quantum particles, as a,A(dV /dt) .

Based on the experimental results and the analysis discussed,
the field shapes and vectors responsible for generating this at-
tractive gravitational force for 2 L-shaped rods (one each hand) is
shown in Fig. 1. The field intensity emanating from the material
interface or material discontinuity (source) is assumed to de-
crease away from such interface, as pictorially indicated by the
thickness of the field lines. A sketch of the body is shown as the
broken fill oval, with the lower arms extending out, and the L-
shaped rods positioned about where the squares are shown. The
differential ESP due to the presence of the material interface of
the body tends to attract these field lines by pulling and stretch-
ing them (as shown in Fig. 1) into a circular pattern emanating
from the source, in the direction of the body. These field lines
would also be expected to vary in intensity (with diminishing
intensity away from the source), but for the sake of simplicity
this is not shown in Fig. 1. The vertical arrows signify the direc-
tion and magnitude of the velocity vector, which remains con-
stant as motion proceeds towards this material interface. The
dashed arrows show the gradient of the field, whose direction
changes as motion approaches the interface and its magnitude
increases at the same time. The solid arrows signify the dot
product of these other two vectors (i.e., |V||VA|cosB). The
result of a vector dot product is scalar, and for this field depiction
to be valid the assumption is that gravity or the gravitational law
is a scalar field acting as a point source, which gives it vector
qualities.

Based on this drawing for the shape of these fields and direc-
tions of these vectors, the force generated will be attractive,
pointing in the direction of the source field (at the point situated
right in front of the middle of the body and right on top of the
material interface), independent of whether motion is in the di-
rection to the source or away.

3. Detailed Formulations of Gravity

By replacing the unknown field A with this electric scalar
potential, ®, the force of gravity can be expressed as Fg =

a1V Vo + aZCD(dV /dt) . Forces in SI are expressed in Newtons,

or (kg-m)sec®> and the ESP has its unit in volt or
(kg - m? )(A~s3). Based on that, and focusing for now on the
first component of this force, the units of ay would need to be

(C-s)/m or (q-s)m,where C is Coulombs or units of A’s (A
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here stands for Amps), which can also be expressed in terms of
q (electric charge). However, there is a choice to be made here,

as the units of ay could instead be in C, and the units of ®
could be set to volt-s/m . The latter choice is more appropriate,

as in such case this field will constitute a flux density, which
would be a time varying field, undergoing temporal fluctuations,
whose strength or density will decrease with distance away from
the source. Based on that, a change in variables is introduced
here, whereby @ remains as previously defined in units of volt,
and a new variable is introduce for the flux density, ¥, in units
of volt-s, and another variable is introduced for the flux den-
sity, A, which is a vector field, in units of volt-s/m. That is,

for a given gravitational field (name it k),

A =@t /r="Y /r is its corresponding gravitational flux
field density , wherein r is the distance from source k , and ¢,

is a unit of time in seconds (s ). Note that the units of volt-s are
defined as Weber, which is a magnetic flux. However, it is an-
ticipated that in this case the source and nature of this field
would be different than that of a magnetic field.

v.._,.»; Equipotential

lines

“
. Direction of system

Force: the dot product .
motion

of velocity and the gradient
of the field

Body system in motion
= towards the field

Figure 1. Depiction of the field distribution developed by the presence of
a material discontinuity and the body in motion towards the discontinu-
ity; field equi-potential lines are shown with various thickness
and circular shapes; the body system in motion is shown by the
broken fill oval and square shapes; velocity vectors shown by
vertical arrows, the gradient of the field shown by dash arrows;
the resulting force shown by solid arrows.

3.1. The Newtonian Component of Gravity

With these variable definitions, the first component for the
force of gravity can be restated as Fgl =qV-(V- Ag) , with A,

signifying a differential flux density (a vector field) generated by
a gravitational source like the Sun or Earth, or by the material
interface in the experiment, in the presence of the base aether

continuum (subscript ¢) with flux, ¥ _. The divergence of a

vector field results in a scalar field, in which case the force direc-
tion will be along the velocity vector. This cannot satisfy gravity
as an attractive force, and similarly to the prior assumption (i.e.
that gravity is a scalar field), the divergence of the aether ESP
flux density (a scalar quantity) is also assumed to act as a point
source, which gives it vector properties due to the point source
concept. It is worth noting that Einstein in his original formula-
tions considered gravity to be a scalar field, and other subsequent
theories have considered gravity as a scalar tensor vector.

GALILEAN ELECTRODYNAMICS

This base continuum flux is anticipated to be constant, and
only varying over very large cosmological distance, comparable
to the size of the Universe, as the Universe is envisioned to con-
stitute a high density expanding ether bubble inside the infinite
expanse of the continuum aether cosmos. As can be seen in the
last equation, this gravitational force is generated due to the cou-
pling between this differential flux field and electrostatic charges
via motion of these charges in this flux field. Since it is known
that masses exert gravitational forces on each other, these charges
must be the charges associated with matter of a certain mass m
in the gravitational influence of the differential source field gen-

erated by mass, Mk' Based on that, ¢ can be redefined by di-

viding and multiplying by mass to develop a new definition of
charge per unit mass, ¢,; and this equation of gravity can be

restated as Fg1 =qumV(V-A,). The sign of the velocity vector

is considered to be positive when motion is towards the source
field, or towards increasing ESP, CI)k. This new definition of

charge per unit mass implies that there exists a base charge, or
space charge per unit mass, and since no such charge is presently
observable at the resolvable quantum scales, this definition is
assumed to be applicable at comparable Planck length scales.

Since the force of gravity is generated by quantum motions
inside a field, this equation can also be written as the sum of the
individual forces generated by quantum motions, as

F,, = qu;mi [V, V-A0]

where m, is the mass of quantum particle i, and Vir is its

quantum particle tangential orbital velocity projected into the
closest radial plane of the source field. The reason for this projec-
tion is that what matters for the generation of this gravitational
force is the motion of quantum particles with respect to the di-
vergence of the vector field. Based on the velocities, abundance,
and mass of particles, the force of gravity will be dominated by
quark motions. If the overall mass is moving then this motion
will also be reflected in the quantum particle motions therefore,
the average velocity of the particles of a given mass, m , would

be V= Vr +V_,, where Vr is this mass-weighted projected

orbital velocity of quantum particles, and V is the overall
mr

velocity of the mass with respect to the source field. Notice that
this projected average orbital velocity for individual quantum
particles will be a positive number in the context of the attractive
gravitational force concept.

The divergence of the source field can be computed as

V~Ak = V-(‘Pk /r)= -¥, /r2 , and, by calculating the dot
product with the previous assumption that this scalar aether field

has vector properties, the equation for the gravitational force can
be rewritten as:

]?‘gl = —qu(‘{’k /r2)(] Vr lcos® +|V_  |cos Gmr)f'
Notice the negative sign in this equation, which makes it consis-
tent with Newton’s universal law gravity (i.e., an attractive
force). If a quantum particle orbital motion is sketched in such a
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projected plane, one may notice that these vectors (i.e. tangential
orbital velocity vector & divergence of the field vector; a scalar
considered here as a point source vector) sweep 0 to 90° for
each successive orbital quadrant. Thus, the average of this cosine
sweep over a complete orbital would be the integral of the cosine
function over a quadrant divided by its range, which is equal to
2/ m . Based on that, the equation of gravity can be expressed as

F

= —ay(Py )21V, I /m 41V, lcos6, ) £

This force would be, for instance, the force the Sun exerts on the
Earth’s mass, m, or the force the differential field in the experi-
ment exerts on the rod mass. It may be noticed from this equa-
tion that the body with mass m , will exert a reciprocal gravita-
tional force on the body k , and these forces will be equal, as

Fo ==y, /r[@/m IV, 1+1V, lcos, |

Fon = -aM¥,, /m)[@/m) 1V, [+] 1 Vy lcosby | #

Except for the second components, which depend on the overall
motion of the mass and these components may not be equal. The
component of gravity that depends on the overall motion of a
mass points in the same direction as the first component, but
ordinarily it will be much smaller in magnitude, because of the
differences in these velocities. However, the force observed in
the experiment will be due to this component. Furthermore, this
gravitational component contributes to the clumping of matter, it

promotes circular orbits as the angle 6 = =90° for perfectly
circular orbits, it also promotes orbit alignment with orbital
planes, and it contributes to the Coriolis force.

Since there exist inherent space charges associated with a unit
of mass, and they are definable or observable at Planck length
scales, the ESP generated by the aggregate charge of body k,
should obey the voltage to charge relationship in electromagnetic

field theory as o = Qk / (47r80ru) , where r, is a unit of distance
from the center of the source & (i.e, 1 m in SI units). Utilizing

the definition of space charge per unit mass g, the total space
charge, Qk associated with source k, can be expressed as
Qk = qMM K’ and the local differential ESP continuum potential,
(o}

can be related to the mass M, , of the body as

k”’ k’
@, =qyM, /(ne,r, ), or related to the flux W

[ayM, / 4mer, Jt,.

ks as ‘Pk =
By substituting this expression for ¥, in

the equation of gravity, this equation can be rewritten as (sub-
script k dropped for simplicity)

F, . =—(gZmM [ane )1V, 12/ m)+ 1V, leos e, /1,)E.
It may be noticed from this expression that the last factor points

to a flux density, which can only be associated with the space
unit charge, Gyp- as a space charge flux density per unit mass,

defined here as ¢, = gyt /7, ). By substituting this expression,

the equation of gravity can be expressed as

F, 1 =~yd, (mM/aner)[@/ )1V, |+1V, lcoso & . (1)
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with the unit vector T, having the same interpretation here as
that defined for Newton’s universal law of gravity. Note the

space charge flux density, q, is a vector field. The reason that

this field is stated here as a scalar is that this charge field be-
comes the origins of the ESP flux density, Ak , and for con-

venience the vector properties of g, are transferred to this re-

sult-ant field. This expression for the force of gravity implies
that space charges, which are either inherent to mass or devel-
oped through the fundamental oscillations of mass quanta con-
stituents with the continuum, couple trough these resonant fluc-
tuations of the continuum aether to develop a space charge flux
density, which is essential to the development of gravitational
forces. Part II of the theory will identify this most fundamental
constituent of matter and its origins. By equating the first term in
Eq. (1) to Newton’s universal law of gravity, the gravitational
constant G, can be solved as

|Gl=n2qyaq, |V, |/2e, , or IGl=(qy/n)?IV, I/2¢, . (2)

This equation satisfies the units of the gravitational constant in
(Nm2 /kg2). Based on these definitions, one may determine

that any source orientation and any quantum orbital projection
should lead consistently to the same value of G . Since the value
of G is proportional to this projected mass weighted orbital ve-
locity of quantum particles (dominated by quark orbital veloci-
ties), the gravitational constant should increase with increasing
forms of degenerate matter, as the particle velocities of such mat-
ter would increase in order to obey the exclusion principle. How-
ever, as the collapse of a black hole approaches singularity, at
some point the exclusion principal will be violated. This will
cause the particle velocities to decline and in turn cause the
gravitational constant to decrease, in turn causing matter to relax
and particle velocities to increase, with a proportional increase to
the value of G, in turn causing the black hole to re-squeeze. This
process should cause a sustained oscillation in black holes, whose
frequency is perhaps inversely proportional to the mass of the
black hole. As such, singularities of matter are not possible.

3.2 Radial Component of Gravitational Acceleration -
Radial Inertia

The original formulation of the force in terms of gradients
(ie., Fg = aq,V-V®+a,® (V-V)) suggests that an additional
gravitational force component involving acceleration needs to be

considered. The spatial change or the divergence of the velocity
field of quantum particles should not influence gravity, but the

time change of the velocity vector, a2(1>(dV / dt), should effect

gravity as this would be the well-known inertia force. For this
reason, the above equation was replaced by

F, = a,VV®+a,d(dV / dt)

Based on earlier definitions, the second component of this equa-
tion that involves the gradient of velocity or acceleration can be

expressed as ng =a,(Wg /rXdV/dt). By working out the

units of the proportionality factor @, , it can be determined that
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this factor has the same units as those found for q, , except for
the charge per unit mass conversion factor that was also applied
to this quantity. Therefore, with this adjustment applied,
a, =g, , and by computing the gradient of velocity, the equation
for the acceleration component of gravity can be rewritten as
Fg2 = qam(‘l‘k /r) a,, with o, being the radial acceleration
component of the mass m , inside the source flux field. Since this
component of gravity is due to acceleration, it should be an iner-
tia force, and inertia forces resist acceleration. Therefore, the sign

of the acceleration vector should be positive when motion of
mass m is in the direction of the source field, like Earth’s.

When the substitution for ‘I’k is used again, this radial accel-

eration component of gravity can be rewritten as ng =

qi [mM K/ 4n£0rJ0Lr . Using this equation, and considering that
the force exerted on 1 kg of mass in Earth’s gravity is 9.8 N
(F=ma), with a, =g=9.8m/s?, and with lg, I=lgy |, g,
can be computed as

lq, Flay = \J4meyr, I M =

\/4n(8.854><10712 )(6.371x10)/(5.972x10%4) = 1.0895 x 1014

Thus g, =1.0895x107* C/kg and g, =1.0895x107'

Cs/(m-kg), which means that 1 kg of mass will possess a space

charge of 1.0895 x 1071% C when this charge is viewed from the
vantage point of the continuum, at Planck length scales. Using
these calculated values, one can verify that the respective equa-
tion of gravity above can only be satisfied on Earth. The reason
is that the base unit of mass, kg, is referenced with respect to
kilograms on Earth. To make this equation universally applica-
ble, for an accelerating mass in the radial direction on any space

body, the factor (ME / rE)(rk / Mk) is inserted, with r = T (E
stands for Earth), and this equation for the accelerating compo-

nent of gravity in a radial direction of a source body can be ex-
pressed as

Fg2r = qg (m / 47:80 )(ME / g )ozr . 3)

This derivation proves that the inertial radial component of grav-
ity is truly a free space inertia, as it does not depend on the radial
flux field of the source at the location of the moving mass, and

the factor My /r, compensates for referring mass to kg on
Earth.a

Based on the calculated value of space charge per kg of mass,
gy - Barth’s space charge can be calculated as QE = qMME =

(1.0895 x 10714)(5.9736 x 10%*) = 6.5082x 10'°C .  The equiva-

lent space charge at the Earth’s locale should be that of the Earth
superimposed on the equivalent space charge of the base contin-

uum, Q,, as @y =@y +Q,. By utilizing the previous equation

for the gravitational force between the Earth and the Sun; i.e.,

Foy =09, (mM / 4ne r)[@/m) |V, 1+1V, cosb, ] ,
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and neglecting the second component because it turns out that
|V lcos®_ /(2/m)|V, |=12x107* ;

ie. 0

mr

~90°—cos ™! (periheliony /apheliony) = 75.3°

V. =c¢/3 ,

r

and |V =V, =3x10"m/s while

the projected mass-weighted orbital velocity of quantum parti-
cles (dominated by quark velocities) can be expressed as

|V, |=2(ur)? F e, [(gpq,MgMg) =

11_.2 92 _12
2(1.503x10 1) (3.5104x10%2 8.854x10712) _ g oy 107
(1.0895x10714)2 (5.9736x1024 )(1.9891x1030)

For normal matter (as opposed to degenerate matter), this pro-
jected mass weighted orbital velocity of quantum matter
amounts to approximately 33% of the speed of light. This pro-
jected velocity is not out of bounds, for instance, with the esti-
mated orbital velocities of quarks in protons - approximately 50%
the speed of light.

3.3 Tangential Acceleration Component of Gravity
- Free-Space Inertia

A gravitational force experienced by an object accelerating in-
stead in the tangential direction of the source’s flux field is ex-
pected to be related to the flux field generated due to the base
continuum temporal oscillations, or, equivalently, to the base

continuum charge, @, . Such a gravitational force should be the

same as the commonly called inertia force or space inertia. It is
known that the inertia force or in this case the tangential inertia
force depends only on the mass of the object, and is the same
everywhere, independent of where the object is located (Earth,
moon, efc.). The presence of this base continuum field would be

expected to act locally the same way as a differential flux ¥,

when it comes to gravitational effects. The source field for the
this acceleration component of gravity will be at the instantane-
ous location of the accelerating mass, as the accelerating space
charges of the mass generate an electrostatic flux that causes a
local coupling with the 4D ESP continuum aether. Thus inertial
forces are not fictitious; such forces also have gravitational or
electrostatic origins, definable at comparable Planck length
scales.

The radial acceleration component of gravity discussed in

Sect. 3.2 (i.e., Fg2 =gq,m(¥, /r)a,) can also be utilized here to
formulate the tangential space inertia force as

ngt =—q,mM¥./r)e, . 4)
The minus sign in the equation indicates that the free space iner-

tia is an attractive force with respect to the instantaneous position
of the accelerating mass, or with respect to the location of its

source field. The expression ¥ /1, pertains to the base contin-
uum flux, where r, is again a unit of distance, say 1 meter. By

setting this equation equal to the well-known inertia force
F=mo, and calculating the base continuum flux field,

Ac =‘{’C /ru, the following expression can be obtained:
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A.=1/gq, . Substituting in this equation the previous definition

AC = <I)C(tu / ru) , the equivalent base charge Qc of the base con-

tinuum aether can be solved as
Qc = (4n80 /qa )(TE /tu)
— 47(8.854 x 10712)/1.0895 x 10714 = 1.0212 x 10%C

Following, the prior ESP equation o = qMM Kk / (41t£0ru) ,
can be utilized to calculate the ESP of the base continuum aether,
CDC , which turns out to be 9.1783 x 10'3 or 91.783 trillion volts.
Note that the calculated equivalent charge of the base continuum

aether is considerably less than the Earth’s differential charge,
QE . Therefore, Qc could be neglected when QE is used in the

calculations for near Earth locations.

3.4 The Combined Equation of Gravity

In the vicinity of a body of known mass M,_, an accelerating

mass m is subjected to a) the Newtonian or universal compo-
nent of gravity, b) to the gravity component associated with the
overall instantaneous velocity of the mass, c) to the gravitational
radial acceleration component, and d) to the free space inertia
component of gravity or the tangential acceleration component.
This combined gravitational force vector is the summation of all
these components as

F‘g =-q,ma, A t+q, (m/ 4TE80) (5a)
oM 1 P[@/ 19,141V, lcos6,, T+ My I r)a, 0, .

with the unit vectors ¥ having the same definition as that util-
ized in Newton’s universal law of gravity, and t being the tan-
gential unit vector that points to the instantaneous location of the
accelerating mass. Realizing that the base continuum can also be
represented as an equivalent gravitational mass as

17
M, =@, /q;=93731x10""kg ,
this combined equation of gravity can also be expressed as
F,=q,(m/dne))x [-(M, /1)q,0,t + (5b)
[, [P @Im19, 1417, 1 cos0,,, ]+ My /rE)qaar}f'}.

For the same magnitude of acceleration, calculating the value of
the inertia terms in the combined equation of gravity, it can be
shown that their magnitudes are equal as they should be for iner-
tia forces ( F' = ma ), which further supports the theory. Why the
ratios in these terms turn out to be equal or the significance of

this (i.e., ME / g = MC / r, ), may need to be further investigated.

Based on Eq. (5), the force of gravity experienced by a free-
falling body in the gravitational field of another body with mass

M, (e.g-amass m, freefalling on Earth- ¢ =9.8 m/ sec?)is

F -qg

& Udme, [_(2qMMk/nr2) v, |+(ME/rE)qaar}f- =0. (6)

These gravitational force components, including the free space
inertia force in Eq. (4) can be equated as
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(q,m/ 4me ) 2qy M, |V, 1)/ (nr?) =
(g,m/4ne )My /rp)q,a, =q,mMY /r)a, fora =a, =g,

where g, is the gravitational acceleration on a known space

body. This equality constitutes Einstein’s equivalence principle
expressed in a classical sense, with the source of these forces

clearly defined. Based on this equality, substituting g, in place

of a, inEq. (6), the gravitational acceleration on space body k is:
g, =@/ gy MV, |/q,r2)rg  Mg) . 7)

Eq. (7) has been validated with known values of this quantity,
within the accuracy of the derived parameters (i.e. emphasis was
not placed here in deriving the value of these quantities with a
high degree of accuracy). Egs. (5a) & (5b) have been validated in
part, for the individual and for some of the combinations of the
gravitational force components. The gravitational acceleration
on any space body k, is also known by the expression

&, =GM, / rl? . By setting this equation equal to Eq. (7) and by
substituting Eq. (2) for the gravitational constant, G , the equality

can be solved for the permittivity of free space, €y, which results
in the following expression:
2
€ =4, rE/4TcME . €)]
Substituting the expression obtained in Eq. (8) for the permittiv-
ity of free space in Eq. (2), the following expression is obtained

for the gravitational constant, which now becomes directly de-
pendent on the fundamental parameters of the continuum aether:

G =(qy |V, |/g,)(@rg 1 nMy) . )

Again, the factor of rp, /My in these equations compensates

these parameters for referencing mass to kg on Earth.

Both the permittivity of free space of Eq. (8) and the gravita-
tional constant of Eq. (9) agree with the known units of these
parameters, and their calculated values agree within three deci-
mal figures of the known values of these quantities (remember
the emphasis in this development is not to calculate these values
with a high degree of accuracy). It is foreseeable that all cosmo-
logical constants and forces of Nature could be fundamentally
derived based on the theory introduced in this paper.

Based on the continuum theory, inertia forces are not pseudo-
forces, rather, they are real gravitational force components. In
general, all pseudo forces, like the Coriolis or the centrifugal
force, etc., are gravitational forces according to this theory. For
instance, if the instantaneous AV vector is drawn at any given
moment in time during an object’s rotation, one may realize that
the centrifugal or inertia force generated (F = ma ) will be in the
opposite direction of the instantaneous AV vector with
a=DV/dt, which is the same as the free space inertia force gener-
ated by an object accelerating in the base continuum, as de-
scribed by Eq. (4).

4. Experiments

So far, experiments have been conducted to semi-

quantitatively validate the theory (i.e., experiments were not sci-
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entifically controlled). Three different types of light gage wires
were used to construct springs to measure the forces exerted on
three different L-shape rods sizes (different weights). Each
springs was attached to its respective L-shape rod, with the other
end of the spring affixed to a stationary rod attached to the arm.
The spring constants were experimentally computed using
Hooke’s law (F =kX). Knowing the spring constants and the
spring extensions in the experiment, the forces exerted on the
rods were calculated.

The calculated forces are shown in Table I. These forces are
relatively small, but not negligible. More scientifically control
experiments will be conducted at some point in the future.

5. Conclusion

The continuum theory described in this paper brings back the
ether (aether) theory, which prevailed during the late 19th and
early 20th century, as a stationary aether, totally coupled to mass.
The theory was developed as a consequence to explain scientifi-
cally a certain gravitational effect, which cannot be explained by
present-day physics. The resulting theory describes gravity as an
electrostatic effect; as a coupling between mass quanta constitu-
ents with a 4-dimensional electric scalar potential flux field
aether, which is observable at Planck length scales. In this theory
as it will be further explained in Part II, nothing is absolute, not
even the speed of light. Instead, there are underlying physics
principles, which should explain all universal constants and
forces, including fictitious forces. In Part II of the theory the
definitions of mass and time will be developed. The continuum
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aether mechanics that give rise to the speed of light will also be
described. The origins of the Universe will be covered, including
the conditions prior to the Big Bang explosion, which lead into a
cycling Universe. The speed of light cannot be violated. How-
ever, the speed of light can be circumvented and the technology
required to achieve this will also be introduced. This theory is
not in line with the standard model. However, the belief here is
that any empirically or experimentally derived model, like the
standard model with 19 free parameters and so many other con-
stants, cannot possibly be a physics-based model of Nature, de-
spite its predictions. Such a model can make verified predictions,
if such predictions are derived from less than optimum scientific
arguments, or if let’s say, the empirically derived model suffi-
ciently covers the possible solution spaces. The theory that was
presented in this paper does not have these limitations.

The field shapes and vectors shown in Fig. 1 also result with
pure electrostatics, which does not involve quantum particle ve-
locities. Such a formulation yields similar continuum aether
properties. But this approach violated the Equivalence Principle.
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The axial rotation of Earth’s Moon can be explained in the same
way. Individual particles of the Moon may indeed have underly-
ing rectilinear motions, but each particle rotates freely so as to
carry and turn the direction of its momentum with the moon’s
rotation. Planetary motion would be no different, except planets
also have an independent daily rotation.

Force-free orbital motion creates an imbalance of momentum
because one side of a body moves faster than the other. As a
result, the body tends to rotate, or precess, about its point of least
momentum. This off-center rotation is caused by the motion of
the body itself, and so the body’s force-free orbit is carried and
turned with its precession. The perihelion precession of all
planetary orbits may be the result of such a phenomenon. By
such means, the force-free axial rotation of a planet would pro-
duce effects of gravity as well. For example, the Earth’s daily
rotation puts an imbalance of momentum upon everything
within the Earth itself. A stone thrown to the air falls back to
Earth because the stone’s inertial frame moves and changes di-
rection with reference to Earth’s rotation. The direction of its
path progressively turns more directly toward the Earth, and as a
result the stone gains speed as it falls. The Coriolis force also
plays a role in the effects of gravity. More details of this are dis-
cussed in [4].

Gravity produced by force-free circular motion may some-
times agree with Newton’s Law of Gravitation, while at other
times it may not. Suppose the mass of a body is increased by a
factor of two. The body’s imbalance of momentum will increase
proportionally, and so the strength of gravity is proportional to

the mass as well. Yet if the mass remains unchanged while the
radius of its orbit is doubled, then the imbalance of momentum
and the rate of precession become only one-half their original
values. An orbit of twice the radius must move twice the dis-
tance over any given degree of precession, and so the enlarged
orbit has twice the distance to shift while the rate of precession is
reduced by one-half its original value. Thus, the gravity-like
force becomes only one-fourth as strong and is in total agreement
with the inverse-square law. Yet a galaxy in force-free circular
motion has no need for gravity to hold itself together, nor is there
any need for dark matter. On the other hand, exceptionally
strong gravitational forces may bond the protons and neutrons
together in the nucleus of an atom as they move rapidly about in
force-free circular motion.

It is well known that planetary orbits are elliptical, and a
planet’s speed along the elliptical path changes. In order to ex-
plain planetary motion according to Kepler’s laws, we may need
a full picture of the Universe. An updated story of creation
might go something as follows. Let us replace Big Bang theory
with a cyclic Universe model, and suppose just prior to a Big
Bounce there was a highly compressed singular mass. The big
mass had two force-free axial rotations that were each perpen-
dicular to the other. One spin also had twice the rate of the other.
These two force-free rotations produced the effects of gravity, but
their perpendicular orientation lead to a vicious cycle of self-
destruction. The faster the mass rotated the more it compressed,
while the more it compressed the faster it rotated. The accelera-
tion was due to the conservation of angular momentum.

109



110 GALILEAN ELECTRODYNAMICS

However, gyroscopic effects from the dual spin eventually
put a drag on the spin itself, while the squeezing effect of gravity
lost its grip. The state of its compression then caused the mass to
inflate very rapidly just prior to exploding. Still, the two per-
pendicular spins did not stop—they continued throughout crea-
tion [4].

Based on this episode of creation, the Universe now expands
with two perpendicular rotations. As a result, our solar system
moves in a somewhat northerly direction perpendicular to the
plane of planetary orbits. This northerly motion is not in a
straight line—it is curved with the slower of the two rotating
motions of the Universe. A northerly curved motion as such
would cause planets to wobble as they spin, and it would cause
their orbits to be elliptical rather than perfectly circular. The pre-
cession of a planet, due to its imbalance of momentum, not only
carries the planet’s orbital motion; it carries the planet’s northerly
curved motion as well. Thus, the two foci of each planetary orbit
in our solar system are aligned differently with reference to the
others.

Now suppose the planets of our solar system originated from
the sun, while moons originated from the planets. The birth of
each planet began with a massive explosion from the sun propel-
ling hot matter into space. In compliance with Newton’s third
law, matter was pushed away from the sun while the sun was
pushed away from the matter. As a result the sun now has a
separate force-free wobble corresponding with each planet. Our
moon would have originated from Earth in the same way, and as
a result the Earth has a wobble corresponding with the moon’s
orbit. Lunar tides would then be caused by gravity of this force-
free wobble and not by the moon’s gravity.

Large-scale effects of gravity could be the result of force-free
circular motion by itself, while small-scale effects may occur due
to a body’s absorption of radiation from neighboring bodies.
Imagine a large mass rotating in force-free circular motion. We
can assume particles of radiation emit from the body in a straight
line due to force, but still they maintain the free circular motion
of their source. Hence, radiation travels in a curved path due to
the force-free spin of a source. The strength of gravity therefore
has a connection with the rate of a body’s spin and the curved
path of its radiation. The faster a body rotates the stronger its
gravity becomes, while a faster rotation also results in a greater
curve in the path of its radiation. Now consider a satellite mov-
ing in close proximity to a planet. The satellite absorbs radiation
from the planet, while angular momentum is transferred from
the source of radiation to the receiver. This angular momentum
has nothing to do with the intrinsic spin of elementary particles.
Those spins likely cancel each other out because their directions
are not aligned with one another. However, the angular momen-
tum of radiation, due to the rotation of its source, is all of one
common direction. The power of torque from this radiation is
additive, and therefore it may rotate the position of a satellite,
along with its inertial frame, so as to produce close-range effects
of gravity. The northerly curved motion of a satellite would also
be carried and turned with these gravitation effects. A change in
the direction of its northerly curved motion may explain the
anomalous accelerations found with many satellites after gravita-
tional slingshot maneuvers.
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A natural curve in the propagation of light may explain other
mysteries as well. Type la supernovae are useful for cosmology
because they are excellent standard candles across cosmological
distances. They allow the expansion history of the Universe to be
measured by looking at the relationship between the distance to
an object and its redshift, which gives how fast it is receding
from us. However, curved paths of light would be longer than
expected, and therefore light would be dimmer than predicted
over any given distance. Consequently, supernovae would ap-
pear further away than they really are, and any cosmological
distance determined by their brightness would be greater than it
really is. If this is true, then the expansion of the Universe could
be slowing down rather than speeding up, and dark energy
would be nothing but an illusion.

Figure 1 illustrates a Supernova (S1) and the Earth (E1 - E4) as
the Earth moves away from a Supernova due to expansion of the
Universe. The increasing distance (D1 - D4) between the Super-
nova and Earth is shown as four straight lines. A curved path of
light is pictured by the image of a protractor. If we measure the
distances D1 - D4 and make comparisons with corresponding
distances along the curved path of light, we can see that the dis-
tances (D1 - D4) do not increase proportionally with the corre-
sponding distances along a curved path of light.

E2

Curved Path of Light

E4 Q;—i---ls-.)---——

Figure 1. An effect of light path curvature.

Referring to Fig. 1, suppose that Earth recedes from the Su-
pernova along a curved path. The speed along its curved path
may indeed be constant, but the rectilinear distance between
Earth and the Supernova (D1 - D4) will increase at a decreasing
rate. By studying the picture, we can see that a curved path of
light will increase in length at a faster rate than the rate at which
Earth recedes from the Supernova. Crude measurements taken
from the example above indicate that distance D4 is roughly
143% longer than distance D2, while the path of light to Earth at
E4 is 200% longer than its path to Earth at E2. Expansion of the
Universe therefore appears much greater than it really is.

GRT has long been on shaky ground due to its lack of com-
patibility with quantum theory. The ideas brought forward here
are indeed highly speculative, but still they bring something cu-
rious to the drawing table. Effects of gravity produced by Gali-
leo’s version of planetary motion have striking resemblance to
GRT, while those same principles of motion pave the way to a
quantum theory of gravity. Can it be that Galileo was right?

Concluded on page 116
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In order for a scientific explanation of mass to be accurate and justified, at least three conditions should be met.
First, it has to be in accord with experienced fact that is described by Newton's law: M = F /a where F is force and

a is acceleration. Second, it has to be in accord with experimentally confirmed fact that mass of artificially created par-

ticles is M =W /c? where W is energy and c is light speed. Third, it has to be able to explain qualitatively and

prove mathematically the law of gravitation F' = GM M, / R?, where R is separation distance. This paper explains

and mathematically proves the first two conditions. As for the law of gravitation, for its theoretical and mathematical

explanation it is first necessary to present the nature of ether in a more detailed manner, as space gas fluid that fills en-

tire endless space of the Universe. That task will be done in a subsequent paper. The reader will eventually understand

that efforts in explaining the material Universe with the assumption that ether doesn’t exist are more futile than efforts

to explain the nature of the ocean on the premises that water doesn’t exist.

1. Introduction

Classical Mechanics was based on an intuitive assumption
that mass and matter are one and the same thing, and that the
amount of mass in a certain volume is determined by the amount
of matter there. This intuitive assumption further allowed that
mass moves in empty space throughout the Universe. This idea
is consistent with the fact that a massive body will continue to
move straight forward at uniform speed until it is stopped or
deflected by some other massive body, or until it finds itself in a
field in which different forces act.

However, we can now ask ourselves a justified and concrete
question: how it can be possible to explain the movement of elec-
tromagnetic (EM) waves through an empty space, if we base our
reflection upon empirical and theoretically accepted fact that
waves are basically an oscillatory movement of a medium that
transfers waves, and the nature of the medium determines all
fundamental characteristics of the waves. Most importantly, the
medium determines the speed of the waves.

2. From Kinetic Theory to EM Theory

A long time ago, Kinetic Theory established, and then ex-
periments confirmed, the existence of a functional relationship
between the speed of chaotic thermal movement of gas particles
and the speed of waves in that gas:

OP/dp=c?=yP/p)=(y/3)? . 1)

In this equation, kinetic theory gives ¢ as the wave speed, and v
is the mean speed of chaotic movement of gas particles. What
can we say about coefficient y for thermal capacity of gas when
ether is the medium? The only presumption that won’t lead to
metaphysics (in which conterporary theories do dwell) is that
ether is the simplest gas fluid, in which particles are without any
inner structure and have exclusevly kinetic energy, and that there
are no forces that act between particles except the forces of
electro-mechanical collisions. (If we would assume any inner
structure of individual particles, and any forces that act between
seperated particles, we would find ourselves able to explain the

unexplaineable, which is a problem common to all known
theories.)

If we accept the assumption that ether can be described like a
gas fluid, than by Kinetic theory we have:

vy=5/3 . )
From Egs. (1) and (2) it follows that

2=5/9° . ®)

If we follow the suggested logic, in which there isn’t anything
peculiar or inexplicable, we see that the speed of chaotic move-
ment of ether particles is definitely more than the speed of light.
What is more, the speed of light loses in this way all the mystery
that Special Relativity Theory (SRT) gives it. The consequence of
cutting the ether out of the theory is that today no one can know
or explain what EM waves are, because by definition of the na-
ture of waves they cannot exist in empty space.

Constructed stories on how EM waves are special waves that
follow special rules (on which we won't elaborate) don’t explain
anything, but make the problem even more vague, which opens
the opportunity for everyone to fantasize according to his/her
imagination. As is known, that is main characteristic of all kinds
of metaphysical, esoteric, occult and religious systems, and this is
also their biggest advantage, because it is the hardest thing to
undermine claims that aren’t clear to anyone. However, in sci-
ence, which must be clear and exact, so this vagueness is not an
advantage, but rather a proof that the problem in question is not
understood.

3. Mass from Ether

A rather unusual, although quite simple, determination of the
nature of the mass comes from the assumption that ether that fills
all the space of the Universe. What helps most is the experimen-
tal fact that during collisions of natural particles at speeds close
to light speed, a many artificial particles are created. Even more
important is the fact that these particles, with definite and some-
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times measured masses, are being formed in pairs of ‘particles -
antiparticles” which exist for a very short period of time. To be
more specific, they disappear in a process called ‘annihilation’,
while releasing the energy invested in their construction.

That last fact was probably the first proof that mass and mat-
ter weren’t the same thing, although it did not solve the problem.
The problem was only distinguished by, and apparently solved
by, SRT. However, this explanation has started to raise doubts,
and official science still invests great intellectual capacities and
material means to find a valid explanation for the subject of the
present paper - the determination of mass.

In preparation for that, consider the following phenomenon:
in any kind of gas, if neighborhoods of increased and decreased
density were to be generated, what consequences could logically
be expected? First of all, balance: pairs of ‘neighborhood of in-
creased - neighborhood of decreased” density. This balance
stems from the law of conservation of matter. Secondly, if these
neighborhoods were to be left alone, they would quickly annihi-
late one another and, what is important, annihilation would be
quicker if the basic pressure in the fluid were larger. If we as-
sume this process in ether takes place at breakneck speed it
means the basic pressure in ether is gigantic. This means of order

p02 , where ¢ is the speed of the light.

For determination of density we will have to make some fur-
ther efforts. Unbelievable as it may sound, physics already has
experimental data that supports a calculation of ether density,
and it is used here. However, the full story on ether density will
be presented in separate paper.

This was the first step to determine the concept of mass. Is it
possible, if ether exists with its enormous basic pressure, to de-
fine a mass as an area of increased and decreased density of
ether? How is it possible that areas of increased and of decreased
density both represent masses, and what is more - masses that
are mutually equal? The answer to that question was found
shortly after, and thanks to simple math.

If the field of ether’s changed density would appear in some
spherical area, and in a way that the change of density is even in
all parts of the sphere, we get this formula:

M- [(Ap)Z /pEnR3 : @)

One condition is certainly fulfilled - regardless of whether den-
sity increases or decreases, in the area of changed ether density,
mass is always a positive value. If we use standard terminology,
we can state that the mass of field of increased ether’s density
correspond with the ‘particle’ and a mass of field of decreased
ether’s density correspond to ‘anti-particle’.

4. Mechanics

The next question that comes up is: would movement of this
mass through ether’s medium, which stands still as a whole, cor-
respond to the established law of mechanics mentioned in the
Introduction:

F=Ma=Mov/ot . ®)
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It seems that the analysis will be more comprehensible if we tie a
coordinate system to a “mass’ and assume that mass stands still
and that ether’s medium moves in relation to it. Let us assume
also that there is no diverting of the flow line; the movement is
linear. In this case, for the law of conservation of matter to be
met, the same amount of ether in unit of time flows through the
field of mass and also through the section outside of mass. In
this case, the following equation must apply:

pv=p;v; =(p+Ap)v, (6)
and
Alpv) =(p+ Ap) Av = —p;AvV . (7)

The negative sign on the right side of Eq (7) is a consequence of
the fact that the speed of ether flow is decreased in the region of
increased ether density.

Now we can move to the coordinate system of the ether me-
dium, which as a whole now stands still, and field of mass moves
in relation to it, in, off course, the opposite direction. According
to Galileo’s relativity law, the same as the mass brake the flow of
ether’s medium through the area of its field, in this other case
when field is what it moves and medium stands still; the field
pulls/entails the medium with it.

Formally, if the ether medium moves in the direction of the
positive x -axis, in Eq. (7) in the field of mass the speed will de-
crease if density is increased, and grow if ether’s density is de-
creased. In other case, the mass moves at the same speed in rela-
tion to ether’s medium but now in negative direction of the x -
axis. Mass entrains the ether medium at the speed of Av in the
same direction in which mass moves. Because of that, the rela-
tive speed of the mass and ether’s medium decreases by Av, and
if negative speed decreases, this change of speed is formally posi-
tive.

In the case where the mass in which ether’s density is de-
creased is moving, everything is reversed: when ether’s medium
moves in positive direction of the x -axis, the speed of flow in-
side of the field of mass is increased.

When the field of mass is moving in a negative direction of
the x -axis, then the field of diluted ether pushes the ether’s mat-
ter in the opposite direction of its movement. If we now sum up
all this we can state that the mass of the ‘particle’ pulls the matter
of ether’'s medium in the same direction in which mass itself
The mass of ‘anti-particle’ pushes the ether’s matter
backward in relation to its direction of movement. If the changes
of ether’s density are equal by number, then the changes of speed
of ether’s matter caused by moving of this kind of masses are
also equal by number.

Now consider Eq. (7) again. To make the writing easier, mark
the difference in speeds on the right side with V, keeping in
mind that this is the speed at which ether’s matter moves, either
in the direction in which the mass moves, or in the direction
which is opposite to the mass motion, depending on whether the
mass is a “particle’ or “anti-particle”:

moves.

Apv =-p,AV . €)]
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The left side of Eq. (8) represents field of the mass in movement
at the speed visible by naked eye, we can notice that the real
movement of material ether’s medium is always smaller in mag-
nitude. How much smaller it is depends on the ratio Ap/p.

The following question then arises: is there any point in ana-
lyzing the phenomena that appear when fields of increased or
decreased ether density move evenly through motionless ether
medium, if we state that these fields disintegrate at breakneck
speed the same moment as they appear? However, we are con-
vinced that masses of natural particles, that continually exist and
build atoms, molecules and all macroscopic bodies - protons,
neutrons and electrons - have the same physical basis. Anyway,
official contemporary theories accept this also, regardless of the
fact they do not understand fundamental essence of it.

We cannot avoid this question also: if the masses of natural
particles are represented by described fields in ether, which are
basically the same as the fields of artificially created masses, how
these fields can exist unlimitedly long in time? For a theory to
make sense, this must be explained. However, one paper isn’t
enough to present a complete theory on nature of the Universe.
We are forced to limit the number of problems for one paper only
and leave other to deal in separate ones. Due to that circum-
stance let us continue to analyze the movement of the field of
changed ether’s density in relation to motionless ether’s medium
and look again to Eq. (6). It shows that the speed of ether’s flow
decreases in the field where density increases, and where density
decreases, the speed increases. The question of utmost impor-
tance is: is it possible in this case to be established an even sta-
tionary flow of the ether, unlimited in time?

Consider what is happening if ether density is increased in
the field that is placed in a line of flow. Entering that field ether
thickens and its particles lose the part of kinetic energy that is
spent on compression of ether to reach this increased density.
The consequence of this should be that the field of increased den-
sity, in time of its formation, heats. When the final state has al-
ready established, the particles that enter in the field lose certain
amount of kinetic energy, and particles that exit the field get cer-
tain amount of kinetic energy. In which case is possible to main-
tain continuity of this process in time? As it is obvious, if the
whole process is adiabatic which means without the energy loss
in surrounding space, then the process is unlimited in time. Is
this possible in reality?

Now consider this same phenomenon from the other angle
that Galilee’s law of relativity permits: is it possible for this field
of thickened or diluted ether which has been once set in motion,
to continue its linear movement at even speed for unlimited pe-
riod of time? If there is no energy loss from the field to the sur-
roundings, then it is possible. If the loss is very small the move-
ment will continue for a long time but not for unlimited period of
time, depending on the amount of energy that has been lost.
Does Nature give us an answer? Let’s recall the sound waves in
air, which are nothing other than the fields of changed basic den-
sity that moves in relation to surrounding air at the speed of the
sound.

It is known that movement of sound wave is carried out ap-
proximately adiabatic, which means that the loss of thermal en-
ergy from the wave in surroundings is very small. This fact has a
consequence that sound wave cannot move unlimitedly far,
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sooner or later it must disappear. However, in everyday experi-
ence it is impossible to notice that directly - our experience tells
us that the sound spreads uninterrupted through air medium if
there are no obstacles that interfere with it.

And how does the electromagnetic wave act? As in many
other cases, contemporary theories say one thing, but Nature
goes its own way, regardless of theories. So, official theory
claims that ‘electromagnetic quants’ move through space without
energy loss unlimitedly far in space and unlimitedly long in time.
However, this theory imposes the implications of this claim: if
this would be so, the whole sky above us would be the source of
energy of even intensity. It wouldn’t be possible to see nor regis-
ter the Sun, the Moon, stars, nor any individual source of energy.
How to solve this paradox?

This paradox is solved in a way we find hardly scientific and
serious, by proposing an idea of ‘Big Bang’, from which the Uni-
verse emerged and because of which the Universe expands and
all space bodies are diverging from each other in a way that the
bodies which have started to move first diverge fastest, and then
all other bodies follows. The consequence of this is that wave-
lengths of ‘electromagnetic quants” are longer as the sources from
which they generate are more distant from us. There is also a
‘proof’ for this: experimental fact indeed is that wavelengths of
analogue spectral lines divert more in ‘red side’ if the stars from
which they emit are more distant. Taking this fact as a “proof” of
‘big bang’ seems imaginative but not scientific.

There is much imagination of this kind in many of today’s
theories, and all of it is a consequence of the same mistaken idea
- that ether doesn’t exist and that interstellar space is empty void
without energy. But if we accept the fact that electromagnetic
waves are in reality mechanical waves of ether, then for them
stands everything that stands for sound waves in air. They also
move through ether’s medium approximately adiabatic, which
means they lose a bit of its energy on its way on heating the me-
dium through which they move. That is a simple explanation of
prolonging of wavelengths on its way through the space and
eventually their complete disappearing.

This assumption of waves as fields of changed density that
move in relation to surroundings without directly visible energy
loss gives us a valid standpoint to claim that described fields of
mass can also, once being set in motion, move linear and without
visible energy loss for a period of time that is long enough to
experience this movement as inertial, meaning without any en-
ergy and speed loss. Here is important to notice that, in a certain
sense, movement that we visually see is only apparent move-
ment, because it is not actual movement of matter that transfers
wave. This we will understand easily if we examine a water
wave. The wave moves in the space at one speed, but the speed
of oscillation of water molecules is a different speed, and we
don't see it.

Consider again Eq. (8), in the form Apv =pV . The left side
involves the velocity v at which the field moves in space, and
the right side involves the actual velocity V at which ether’s
matter moves in the field. With this equation, we can easily cal-
culate kinetic energy of a unit volume of ether matter inside the
field:

(Apv)2 /1 2p=pV2/2 . )
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If we assume that the space of the field has the shape of a sphere,
and that the field is homogenous in whole volume of the sphere,
then total energy of the whole volume equals:

W,

= %nRB(Apv)z J2p = gnR3pV2 /2. (10)

Now we will describe mathematically how the energy
changes in the case where this is happening in a way that the
speed changes on the way through space:

vdv 4

4 2[ 2 } 2
OW,. /8S=—nR?|(Ap)*/p|—=—nR“VOV /dS . 11
5 (ap)y*/p 55 "3 (11)

kin

It is obvious that:

vdv/8S=06v/dt=a

So, when we set that into Eq. (11), we get:

oW,

4
an /35 =R [@p?/p]a . (12)
The fundament law of Mechanics mentioned in the Introduc-
tion is this:
BWkin /0S =Ma . (13)

From Egs. (12) and (13) the right sides are equal:
gnR3 |:(Ap)2 / p]a =Ma . (14)
Elementary mathematics implies that mass is:
M- gnR3 [(Ap)z / p] : (15)

In this way, by elementary logic and elementary mathematics,
we see the physical essence of mass. How to grasp all the conse-
quences of Eq. (15)? We proved that it is in accord with the law
(13). We are of the opinion it is also in accord with the law of
inertia. Besides, if in Eq. (14) we set the change of speed to zero,
we directly prove by that the fact that the mass continues to
move linearly at even speed until this is changed by the action of
some force.

It appears that throughout all history, no human could see
the reality that stands literally in front of his/her nose. Where is
that ether, if we cannot see it? However, everything that we see
is ether. Our own body is ether too. And why doesn’t ether give
any resistance in movement of the body? Well of course it gives
resistance; that is what we call the inertia of the mass. The blind-
ness of the human mind recalls the story of E.A. Poe where the
police of the whole of Paris is in search for the letter that lies on
the table for everyone to see.

We have already tackled the question of how the field of
changed ether density persists. In every case we must presume
that Nature has the mechanism by which it accomplishes it. For
the time being, we will put aside this question and move our
attention to question of how much work needs to be invested to
build this field. According to mechanical law, which we have
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already used in this paper, the change of energy is equal to the
action of force in the direction in which force acts:

SW/8S=F . (16)

The force that is produced by acting of the gas is equal to
product between the surface and pressure that acts on this sur-
face. Now let’s imagine how the spherical volume forms inside
of ether’s medium in which ether’s density is increased. This
happens when the surface of some sphere moves toward inside
in a way that all ether, which was in the start inside of the sphere,
compresses in a smaller volume. At the beginning of the com-
pression, the pressures outside and inside of the sphere are
equal. The difference in the pressure establishes only when the
surface of the sphere moves inward. During the reducing of the
sphere, the difference in pressure inside and outside the sphere
gradually grows so that in the end of compression has maximal
value. Mean difference between the pressure outside and inside
of the sphere is equal to half the maximal:

W = 4nR?APSS . 17)
The law of conservation of matter demands that:
4nR%pdS = (4n/ 3)R38p , 8S=8pR/3p . (18)
Now insert &S from Eq. (18) into Eq. (17):
W = (4n/3)R3APGp /p) . (19)

For our conclusions to be mathematically correct we must
further assume the ratio Ap/p to be small. We have calculated

this ratio theoretically for the nuclear field also, and it is on the

order of size 10710, According to this ratio, as Kinetic theory has
calculated for gas when it is compressed adiabatically in a sound

wave, stands this equation AP = Apc2 . For ether, of course, the

speed of the light is in question. In this specific case we need to
understand that this equation was calculated for sound wave
which moves freely through the space, meaning that ether’s par-
ticles in electromagnetic wave, responsible for increasing the
pressure and density in gas, also move freely through the space.
However, in the situation where ether’s particles remain
closed in spherical volume, we can assume they bounce from the
spherical surface by exerting pressure on it. In this case the im-
pulse that is being transferred to the surface of bouncing is two
times bigger, which means that the pressure on surface is also
two times bigger. This gives us the right to write this equations

stands: AP = 2Ap02 . When we set this into Eq. (19) we get:
SW = gnR3 [ZAp(Sp/ p)] e . (20)

The integral of this equation is:
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W= xR [(Ap) /p}c : 1)

When we compare Eq. (21) with Eq. (15), we see that we have by
classical mechanics the relation that made Einstein famous:

W=Mc? . 2)

We will get the same result if we assume that the force that
acts on ether acts on the surface of sphere from the inside, by
increasing its volume. The only difference now is that work is
being carried out on ether outside the sphere, but the work
needed to establish this kind of field, the field of diluted ether,
stays the same. The work stays the same also in the case if the
field would form in a volume in a shape of a cube. This is impor-
tant to underline because it is hard to assume that artificially cre-
ated particles have volume in a shape of a sphere or in a shape of
any geometrically simple volume.

However, every volume, regardless of its shape, can be un-
derstood as the sum of little volumes in a shape of a cube in
which every cube has homogenous field. Total mass and total
energy we can get by summing of masses and energies in all
these boxes, and result will be again the same as in Eq. (22). We
assume that masses of artificially created particles cannot meas-
ure directly - we assume energy can, and that mass calculates by
Eq. (22). That would mean we believed in accuracy of masses of
artificially created subatomic particles on Einstein’s ‘word’, be-
cause he didn’t give any credible proof for accuracy of Eq. (22).
The fact that energy released in atomic explosion equals to

AW = AMc? cannot stand as proof of accuracy for Eq. (22).
If we would, for example, write dW = SMc? , in this case is

W = Mc? + constant. This constant can be zero, as well as arbi-
trarily large. As for artificially created particles, we have shown
by our analyses that Eq. (22) marks the work invested in forming
of the mass, but only of the artificially created subatomic parti-
cles. It certainly cannot be taken as a proof that the equation
stands for natural particles also, because no one has ever created
them, nor seen nor measured the energy of their breakdown. On
the contrary, it needs to invest the enormous work, around the
1000 MeV, to break one proton. We do not know how contempo-
rary theory solves this paradox. Our logic goes like this: if the
energy in order of sizes of 1000 MeV needs to be communicated
to volume in which mass of the proton is for this mass to disap-
pear, it means that in this volume energy is decreased for this
amount in comparison to the space outside of that volume. The
second question is why this lack of energy is maintained by the
natural way and we will speak on this subject also in one of our
papers.

Eq. (21) is enough to explain almost everything that theoreti-
cal physics needs to explain:

W= gan” [(Ap)z / p}cz : 1)
For instance, what will happen if we try to push two protons into

the same volume? From Eq. (21) we can see that enormous work
is needed, because the sum of two proton’s fields would increase
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the energy of this new particle two times in relation to total en-
ergy which two protons had before the merging. This specifi-
cally means the invested work would be 2x938.28 MeV. Be-
cause of that the mass is “hard’, although this is, de facto, in a gas
state, and why protons elastically bounce until the energy
reaches the size when both crash in an impact.

Among other interesting results to which our theory of ether
came is the fact that the essential nature of nuclear and electrical
field is the same. They differ only in strength and topography.
We will show this on the example of mass of the electron. Based
on conclusions which we have established following the experi-
mentally proven facts, the mass of electron appears like this: in-

side the sphere with radius of 1.408964 x 1072 cm the field of
electron has constant size, and beginning with the surface of the

sphere and to the infinity the strength of the field decreases with
the distance square from the sphere. Expressed by mathematics:

The field inside the sphere is Ap,, .
The field outside the sphere is Ap, Rz / R? for R> R,.

Based on these assumptions, we can calculate the total mass
of electron. Inside the sphere with radius R, is the part of mass

that we get by multiplying the volume of the sphere with the
square of the field inside of the sphere. The amount of the mass
that is distributed throughout the space of the Universe we get as
integral of the expression:

8M = 4nR%R| (ap)? /p |( RS /R*)

The calculus is simple, and it gives the following for the total
mass of the electron:

16
mq = xRl x| (39, /] (23)

The mass is represented with the small letter m because this
symbol was used in previous papers. The field of an electron is
negative, meaning ether in its field is diluted. One quarter of the
mass of electron is inside the sphere with radius Re , and three

quarters are distributed throughout the whole space of the Uni-
verse. We get the total energy needed to build the mass of elec-
tron by multiplying the mass with squared speed of the light:

16
W, = rRD x| (ap, ) /p e (24)

If we write this energy in function of electron’s charge and its
radius we get:

16
¢®/2R_ = ganj [(Ap)z /p]cz =m.® =0.511 MeV . (25)

Now we can realize that every body that is in the electrostatic
field of an electron is practically inside of the electron’s body.
And two charged bodies, regardless of the distance between
them, mutually permeate with their fields, or, in another words,
with their bodies. Taking into account that energy depends on
square of the field, it is immediately understood that conver-
gence of the same fields increases energy and convergence of
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different ones decreases energy. By that it can simply be ex-
plained the phenomenon of ‘potential holes” in which particles in
space situate. The fields of different signs are being pushed one
into another, and the fields of the same signs are being pushed
one outside of another. That is at the same time an explanation
of the force which acts ‘on distance’ between charged bodies.
The force that acts on distance does not exist and cannot exist in
material world.

5. Conclusion

This paper proved that our determination of mass is in accord
with some established physical facts. In some of the upcoming
papers we will present proofs of this determination. Also, we
will show how it enables us to understand the phenomenon of
gravity and calculate Gravitational constant, which we pointed
out as the third condition for our mass determination to be valid.

There is no evidence that ether does not exist. Experiments
that deal with this problem boil down to the impossibility to
prove that ether exists. However, let us question the premises on
which these experiments were made. The majority of them start
from the question of whether ether is pulled by material bodies.
It was impossible to prove pulling of ether, and our Eq. (8) very

clearly shows why. If the ratio Ap/p=1/8.6928 x 100 inside a

proton, then use this formula to calculate the speed at which
ether moves inside of proton’s mass if the proton moves, let us
say, at the speed of 60 km/sec.

And if we look for the speed of pulling outside of the pro-
ton’s mass, on any distance from its surface, ether practically
doesn’t move. Consider the Michelson - Morley experiment: ask
how correctly it is designed. Firstly, it doesn’t prove that ether
doesn’t exist. It proves only that Earth doesn’t move in relation
to ether, and in the whole idea of this experiment there is imper-
missible presumption that Earth moves in relation to ether at that
speed at which it moves on orbit around the Sun. And why
hasn’t been taken into account the possibility that the Sun moves,
together with all its planets, in relation to ether?

Astrophysicists claim that the Sun moves around the center
of our galaxy even faster than the Earth moves around the Sun.
There is also the possibility that our own galaxy moves as a
whole. When we take all this into consideration, it is even
stranger that this experiment provided the mathematical trick
known as ‘Lorenz transformations” on the basis of which Relativ-
ity Theory declared ether to be unnecessary. Which speed of
Earth’s movement would someone who thinks critically set into
Lorenz transformations? And in relation to which referent point
would this speed be determined? If relative speed is important,
Earth has as many relative speeds as there are bodies in Uni-
verse. Earth has different relative speed in relation to every one
of them. We would say that even without reliable proofs that
ether exists; it is a fact that on basis of ether everything can be
explained, and without it nothing can be explained.

However, even before the present theory, there was evidence
for existence of ether, but they weren’t understood properly. For
example, couldn’t the Cherenkov effect be interpreted as proof
that there exists medium through which the electron moves
when it emits waves? Can ‘relativistic mass increase’ at great
speeds be interpreted in a way there is a medium which resis-
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tance to body movement become visible at great speeds? The
appearance of artificial masses in crashes of fast natural particles
could be interpreted in that way also. And in the end, doesn’t
the fact that waves can run through space prove the necessity of
a medium that transfers them?

When electric current of great intensity flows trough sole-
noid, the magnetic field is stronger when there is no iron implant
placed into it. It means that at electric currents of big intensity
the “inductivity of vacuum’ is bigger than inductivity of iron im-
plant. Furthermore, ‘inductivity of vacuum’ grows with the in-
crease of intensity of electric current. How to explain this, and is
it possible to explain it if we presume that the space inside of
solenoid is empty?

If we presume that magnetic field is consequence of ether’s
vortex inside the solenoid, everything is clear: at higher speeds of
vortex movement, the implant of iron starts to act like a brake.

It appears possible to do an experiment that would directly
prove that ether exist: we could design experiment similar to
Michelson-Morley and set it into magnetic field that is strong
enough for effects of ether’s movement in relation to measuring
instruments to be registered. The reader is asked to think criti-
cally on these subjects - the time has come to take the mask off
the physical face of the Universe.

The reader is asked think critically on these subjects - the
time has come to remove the mask from the physical face of the
Universe.
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Theorem: Any particle experiencing both uniform translation and uniform rotation in a plane will follow

a trajectory that respects the three laws of Kepler. This article demonstrates this Theorem, and discusses some

of its consequences, one of which is Newton’s postulated attraction, and the subsequent centripetal acceleration

due to the rotation velocity. However, despite the fact that the reality of the geometry cannot be ignored, a

stand-alone theorem cannot pretend to replace the complete mechanics.

Keywords: Kinematics, Kepler's laws, Newton's law of gravitational attraction.

1. Introduction

Since the time of Kepler we have known that, to first ap-
proximation, the trajectories of all celestial bodies follow three
peculiar laws [1]. Kepler’s laws are kinematic laws, since they do
not refer to any physical consideration, such as mass, for in-
stance. We can therefore expect to predict them from just the
kinematics.

This is what we are going to achieve here by means of a
Theorem that applies to all Keplerian motions. We will not pos-
tulate any physical reason to explain the existence of this Theo-
rem in the real world, but just demonstrate its validity from a
mathematical point of view.

We will note however that this Theorem predicts Newton’s
law of attraction as a consequence, and not as a mandatory foun-
dation of Keplerian motion.

2. The Theorem
2.1 Statement

Any particle experiencing both uniform translation and uni-
form rotation in a plane will follow a trajectory that respects Ke-
pler’s three laws.

From a mathematical viewpoint, the velocity described by
this theorem is written as follows:

+ vtrans 4 (1)

where Voot = @ X is rotation velocity, and Voot = lv_ . |=or is

t
rotation speed, @ is rotation frequency vector, ® is angular

rot

speed, and r the radius vector, r is the radius magnitude, and

where v is the translation velocity, =lv | is trans-

0,
trans trans trans

lation speed.

2.2 Proof

To prove the validity of this Theorem, we have to demon-
strate that the relation 1 forecasts the three laws. This is what we
are going to achieve, but we need first to have a word about the
angular momentum and the acceleration for this type of motion.
2.2.1 Momentum and Acceleration. Using a definition given by
R. Battin [2] we can define the massless angular momentum as
L =rxv, but in the following we will refer to it simply as the
angular momentum. This vector is independent of mass, and the

velocities of rotation, and, translation being coplanar, it is collin-
ear to the frequency of rotation.

Concerning the acceleration a, since the translation velocity
is a constant, there is no translation acceleration, and the deriva-
tive of Relation 1 with respect to time is a=®xr+@®x v. This

expression becomes a = @ x [r X (r x v)} / r2 ,and finally:
a= —(Lvmt /r3 )r . )

Eq. (2) shows that the acceleration vector and the radius vec-
tor are collinear. This fact forces the angular momentum to be
constant because its derivative with respect to time,
dL/dt =rxa, is then null. Note too that this expression for a
is also consistent with the mathematical structure of the accelera-
tion of Newton’s attraction [1]. This property is discussed fur-
ther below.

2.2.2 Kepler’'s First Law: The vector multiplication of the rota-
tion velocity and the angular momentum leads to:

_ .2 2
vrot xL= vrot (1 + vrot ’ vtrans/vrot )I’ . (3)
It follows that:

Liv, = [1 + Uppans / Vpot) €OS 9} or p=(1+ecosO)r . (4)

This last equation describes a conic, where p=L/ Usot is the so-

called ‘orbit parameter’, € /v is its eccentricity, and 6
rot

= Utrans

is the angle between the directions of v, and v ie., the

ot trans ’

true anomaly. Because L, v . and v are constant, p and
rot trans

€ are also constant. Eq. (4) therefore agrees with Kepler’s First
Law, stating that the trajectory must be a conic [1].

2.2.3 Kepler’'s Second Law: The second law, or area law, derives
from the constancy of angular momentum. As explained by L.
Landau and E. Lifchitz [4], the momentum can also be written as
a function of the position and the derivative of the true anomaly
with respect to time:

L=r% . )

The right side of this last equation is the double of the areal ve-
locity, and the momentum being a constant, the areal velocity
must also be a constant. This is Kepler’s Second Law [1].
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118 Le Cornec: Keplerian Kinematics

2.24 Kepler's Third Law: The integration with respect to time
of Eq. (5) , over a complete period T of revolution, gives:

2n
LT:J r2do . ©)
0

For the case where the trajectory is an ellipse, the right side of
this equation evaluates to 2nab , where a is the major semi axis

and b the minor one. Knowing that a= p/(1-€2?) and

b= p/ V1-¢2 ,itis easy to finally get the following relation :

Lv,, =4n%a®/T? @)

ro

Because L and U, are constant, this last expression agrees with

t
the Kepler’s Third Law, stating that the square of the period of
revolution is proportional to the cube of the major semi axis [1].

3. Discussion

We have so far demonstrated that Theorem 1 forecasts the
three laws of Kepler. Before, the only way to explain them was
through Newton’s Postulate of attraction, and of course the Ein-
stein’s General Relativity Theory (GRT), which reduces to New-
ton’s law for speeds low compared to the speed of light.

When we first state Newton’s Postulate as the reason for the
Keplerian motion, it is possible to demonstrate the existence of
Relation 1 as a consequence. Therefore, the literature has already
noticed that Relation 1 exists [5 - 11], but the authors have never
presented it as a prior to the Newton’s law; they always needed
to set up this last first.

The kinematic viewpoint presented here inverts this assump-
tion, as far as the Newton’s law appears only as the derivative
with respect to time of Relation 1. We may indeed wonder if
Newton’s law is prior to the Theorem 1, or if it is a consequence,
because both options are receivable at a mathematical point of
view. In order to decide, we can consider the problem of a sling:
we may ask if the stone is rotating because the string is stretched,
or if the string is stretched because the stone is rotating. Obvi-
ously the second proposal seems to be the correct one, and there-
fore we can consider that the Newton’s acceleration of attraction
is the consequence of the The Theorem 1, its derivative with re-
spect to time, the subsequent centripetal acceleration due to the
rotation velocity.

Now recall Eq. (2), a= —(Lvmt / r3 )r . Newton’s Postulate of
Attraction means:

Lv ,=GM , )]
where G is the constant of gravitation and M is the attracting
mass. Indeed, the most remarkable part of the Newton’s Postu-
late is usually considered to be the ‘inverse square law’; i.e., the
dependency of the acceleration upon the inverse square of the
distance to the attracting mass. However, for the kinematics this
inverse square characteristic is only a geometrical consequence of
Theorem 1, so it is not a Postulate any more, but rather a trivial
kinematic result. Nonetheless, the other part of Newton’s
assumption is to state that the coefficient of proportionality

should be GM , instead of the strictly expected Luv and this

rot”
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be GM , instead of the strictly expected Lvmt, and this repre-

sents indeed a postulate with regard to the kinematics.

It should be noticed that Theorem 1, and thus Eq. (2), are al-
ways true for all masses at all scales, and so we may wonder if
Newton’s assumption is also true for all these conditions, as far
as it is a Postulate, and the Kinematics does not fully agree with
it. We know indeed that Coulomb’s law, concerning the elec-
tronic charge, and so existing at subatomic scale, is also an in-
verse square law, but with a scale factor different from the unity
of Newton. We also know that the Newton’s law has some prob-
lems to explain the rotation of galaxies [12], so at large scales, and
M. Milgrom already proposed to modify its dynamics [13], in
case we would prefer not to use the concept of “dark matter’.

About the mass, note that remarkably the kinematic approach
is consistent with the Galileo’s Principle of Equivalence, stating
that the motion in a gravitational field is mass independent. In-
deed Theorem 1 is also mass independent.

Of course, Theorem 1 alone does not explain all the subtleties
of the gravitation (precession, nutation, many-body problem, ...),

even if we can see that replacing the translation velocity v,
rans

by a rotation velocity v makes the preces-

trans — Ptrans X Yirans 7
sion appear. This theorem is only a fundamental brick describ-
ing the simple, pure Keplerian motion. It is exactly at the same
position as the Newton’s law of attraction before the invention of
the Lagrangian mechanics. We could now wonder what would
have happened if Lagrange would have taken Theorem 1 into
account instead of the Newton’s acceleration. It might be inter-
esting to investigate this possibility, because so far a simple

Theorem is not enough to build the Mechanics.
4. Conclusion

It is remarkable that the simple kinematic property described
by the Theorem 1 is able to forecast the three laws of Kepler. To
achieve this, the only previous proposals were those of Newton
and Einstein, both of which require the use of postulates on
physical concepts, such as the mass. However, we know that, as
wise as it can be, a Postulate is always questionable, since it can
not be fully demonstrated. At the opposite, a geometrical Theo-
rem cannot be refuted, and that is its strength. We know how-
ever that the laws of Kepler apply to matter, and so to the physi-
cal world, and the existence of Theorem 1 opens a fundamental
question: why does Nature force the matter to respect this Theo-
rem? We have no answer so far. We understand that such a
Theorem is not enough to build a physics theory; it must, how-
ever, be seen as a clue that there might exist something to modify
in our physical mechanics. We must stay open to such an even-
tuality as the scientist, before proposing any Assumption or Pos-
tulate, has first to respect the truth of geometry, and therefore
kinematics.
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Correspondence

Natural Circular Motion and Projectiles sumed to shift the orbit one degree with
. . . P every degree the body orbits. Initially the

This commentary expands on previous articles [1,2] about e . .
. . N . phed body is at P, of the orbit shown by a

Galileo's original concept of inertia, looking closely at the under- / 1

lying motions involved with projectiles. Space and time are here [ X dashed circle. Sometime later the body is at
assumed absolute. Newton's first law is viewed as a special case \\ P2 P, where it has moved 60° about its orbit,
of his second law, while generally everything moves about iner- Nl while the position of the orbit itself has

tial frames of natural and force-free circular motion. In other
words, a body acted upon by an unbalanced force tends to move
in a straight line due to the force, and therefore it tends to keep
moving in a straight line upon removal of that force. Yet all
straight-line motions are carried by pre-existing inertial frames of
natural circular motion.

The orbit of Earth’s Moon can be described according to these
principles of motion. See Fig. 1. The Moon is represented as a

solid dark sphere (Mi). The Moon's orbit is

M1‘\ .
O represented as the dashed circle. If we as-
// = \\ sume the axial rotation of the Moon is natu-
i \ ral and force-free, then the Moon serves as a
\ |  rotating inertial frame of reference. Thus its
\\ // orbit may have an underlying rectilinear
~—= motion, as shown by a solid arrow, but its
Figure 1. momentum is carried and turned with the

Moon’s rotation. As a result, the Moon circles about a full orbit
with each of its 360° axial rotations.

The Moon’s axial rotation can be explained in the same way.
Individual particles of the moon may indeed have underlying
rectilinear motions, but each particle rotates freely so as to carry
and turn the direction of its momentum with the moon’s rotation.
Planetary motion would be no different, except planets also have
an independent daily rotation.

Circular inertial motion creates an imbalance of momentum
because one side of a body moves faster than the other. As a
result the body tends to rotate, or precess, about its point of least
momentum. This off-center rotation is the result of the motion of
the body itself, and so the body’s force-free orbit is carried and
turned with its precession.

A body is pictured in Fig. 2 at two different points of an orbit,

P, and P,. The body has an underlying rectilinear motion as
shown by the arrows. The orbit is of a counterclockwise direc-

tion, while its position is carried and turned in the same direction
by an off-center twist from the body itself. A strong twist is pre-

shifted 60°. A solid circle depicts the orbit.
In effect the body falls to the center of its
original orbit. By such means, gravitational effects are produced
by natural and force-free circular motion.

The Earth’s daily rotation imposes an imbalance of momen-
tum upon everything within the Earth itself. A stone thrown to
the air falls back to Earth because the stone’s inertial frame ro-
tates and changes direction with reference to Earth’s rotation.
The direction of its path progressively turns more directly to-
ward the Earth, and as a result the stone gains speed as it falls.
The Coriolis force and other inertial effects of Earth's rotation
also play a role in Earth's gravity.

Effects produced by natural and force-free circular motion
seem to agree with Newton’s Law of Gravitation. Let us suppose
the mass of a body is increased by a factor of two. The body’s
imbalance of momentum will increase proportionally, and so the
strength of gravity is proportional to the mass as well. Yet if the
mass remains unchanged while the radius of its orbit is doubled,
then the imbalance of momentum and the rate of precession be-

come only one-half their original values. An

P, orbit of twice the radius must move twice the

- Q=z-- distance over any given degree of precession,
s . . .
and so the enlarged orbit has twice the dis-
tance to shift while the rate of precession is
reduced by one-half its original value. Thus,
the gravity-like force becomes only one-fourth
as strong and is in total agreement with the

Figure 3. inverse-square law.

Now consider a satellite launched into space from planet

Earth. See Fig. 3. A satellite is represented as a solid dark

sphere, Pl' A satellite maintains the circular motion of Earth's

Figure 2.

rotation while an external force moves the satellite into space.
Rectilinear motion produced by this force is a separate and inde-
pendent motion of its own. It is shown as a solid arrow pointing
in an upward direction. Still, the underlying orbital motion of a
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satellite creates an imbalance of momentum and will cause the
orbit of the satellite to precess. Its orbital precession is caused by
the motion of the body itself, and therefore it carries all underly-
ing motions of the satellite; including its upward rectilinear mo-
tion. The satellite could very well fall back to Earth, but given
the proper speeds it will fall into an orbit around the Earth.

The same principles of motion may also describe how planets
revolve around a star. Suppose all planets originate from stars,
while their moons originate from the planets. Each planet is cre-
ated by an explosive discharge of hot matter from a star. Tiny
bits of dust and gas are discharged from
a star that evolve into a planet and fall
into an orbit around the star. The under-
lying motions of a planetary orbit are
illustrated in Fig. 4. A new planet is pic-

tured at P,. Its underlying motions ac-
quired from the Sun (S1) are shown with

dashed lines. At P,, the underlying

circular motion of the planet has pre-
cessed 60° and has carried with it the

Figure 4.

body's upward projectile motion. Given the proper speed, the
planet's projectile motion will no longer move the body further
from the Sun, but instead into an orbit around the Sun.

Note that, contrary to typical thinking, the Sun does not need
to be present to maintain a planet's orbital motion. Gravitational
effects from the Sun are given to a planet at the time of its birth,
and those inertial effects remain with the planet independent of
the Sun. This might explain how galaxies can move in a way that
disagrees with Newton's Law of Gravitation

Galaxies are observed to rotate so fast that they should fly
apart, and yet they do not. They appear to lack sufficient gravity
to hold themselves together. Gravity requires mass, but there is
not enough visible matter in galaxies to account for their gravity.
Thus dark matter is hypothesized in order to account for the
missing matter. Dark matter provides a solution to the problem,
but still it is possible that it may not actually exist. In truth, we
simply may not have a proper understanding of gravity.

The stars of a galaxy and their orbits may originate differ-
ently than planets and their orbits. Suppose a galaxy is created
from a large rotating mass that explodes into a huge cloud of
dust and gas. The original mass could be totally destroyed by
the explosion, and yet the creation of stars and their orbits would
move independently in the absence of what is normally called
'sufficient matter' near the center of a galaxy.

The perihelion precession of Mercury's orbit deviates by ap-
proximately 43 arc seconds per century from that predicted by
Newtonian theory. However, the anomalous rate of precession is
explained by the curvature of spacetime in Einstein's theory of
general relativity. This was a major factor leading to the accep-
tance of GRT. With that said, can principles of force-free circular
motion, as described herein, explain the perihelion precession of
Mercury's orbit?

Orbital motion creates an imbalance of momentum because
one side of a body moves faster than the other. A perfectly circu-
lar planetary orbit would maintain a constant imbalance of mo-
mentum, but the velocity of a planet's projectile motion would
overcome and obscure its orbital precession. In other words, a
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planet's projectile motion would keep the planet from falling into
the Sun. But in the case of an elliptical orbit, the speed of the
orbit becomes faster at its perihelion, while the curvature of the
orbit becomes more. A planet's imbalance of momentum there-
fore becomes stronger at its perihelion, and makes the orbit pre-
cess.

The ideas described herein are indeed of a speculative nature
and are in need of mathematical fomulations. Can these princi-
ples of motion then account for the motions of planets and other
projectiles under the influence of gravity? Or can the perihelion
precession of Mercury's orbit be explained mathematically in a
better way? In other words, can the perihelion precession of
Mercury’s orbit be explained by just one theory? Or does it need
a mix of Newtonian Theory and General Relativity Theory
(GRT)?

Sources of the precession of perihelion for Mercury

Arc Seconds / Century: Cause:
531.63 £0.69 Gravitational tugs of the other planets
0.0254 Oblateness of the Sun
42.98 +0.04 General Relativity
574.64 + 0.69 Total
574.10+0.65 Observed

GRT is limited to solving only one-body problems, while New-
But should not a
good theory, by itself, solve all problems within its own domain?

ton's theory can solve two-body problems.

Moreover, can these principles of motion eliminate the need for
things such as dark matter and dark energy from the cosmos?
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Last Words of 2017 from the GED Editor

Without a doubt, dark matter and dark energy are ideas that
can fairly be called “ad hoc’. We don’t understand the rather flat
profile of star orbit speeds in a typical disc galaxy, and we don’t
understand the increase with distance from us of the red shifts of
So we invent ‘dark matter” to explain
the star orbit-speed profiles, and we invent ‘dark energy’ to ex-

stars and whole-galaxies.

plain the star and whole-galaxy red shifts. We accept such inven-
tions because we cannot (yet) go out there and investigate using
close observation. Nevertheless, we can and should investigate
in a way that uses logic and mathematics. The engineering sci-
ences tell us a lot about systems that operate on signals that have
a finite signal speed. That is exactly what Physics presents: all
sorts of systems that run with the finite signal speed c. Many
GED readers are engineers, and are well equipped to look at
things in terms of signals. So please go for it!
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