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Between ten and twenty years ago, I somehow came into possession of a book,
Physics of the Future, by Thomas G. Barnes. At one point over ten years ago, I just
glanced through the book as I was reorganizing my library. I even contacted Professor
Barnes to get more information on the subject and he referred me to the periodical
Galilean Electrodynamics, edited by Petr Beckmann. 1 also talked with Professor
Beckmann on a couple of occasions and subscribed to the periodical for a couple of years
(although I only read a couple of articles). I did not grasp the essence of the authors’
thinking.

About two years ago, I started surveying physics again in order to aid my sons in
their studies, hoping to simplify their efforts. In addition to reviewing several college
and advanced high school textbooks, I returned to the works of Barnes. For the first
time I began to overcome my indoctrination in areas related to modern physics -
specifically Einsteinian relativity and quantum mechanics. I began to realize the thrust
of Barnes’ thinking. I tried calling him again but I was too late—age had taken its toll
on him. My efforts to reach Beckmann led only to news of his death. Fortunately, I was

able to reach Don Edney, a scientist and friend, who was able to get me a later book that
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Barnes had written, as well as put me in contact with Professor Harold S. Slusher, a
colleague of Dr. Barnes, who sent me Barnes’ latest book, Space Medium.

A great deal of this paper is due to the concepts and mathematical developments
generated by Professor Barnes. By his own acknowledgment he in turn is a debtor to
Herbert Dingle, L. Essen, G. Burniston Brown, and Herbert Ives. Those men in turn
owed much to Ernest Rutherford, H.A. Lorentz, A.A. Michelson, James Clerk Maxwell,
Josiah Gibbs, and Hermann Helmholtz. These men represent a line of prodigious
physicists who subscribed to a Galilean electrodynamics which became the minority
view soon after Einstein proposed his special theory of relativity in 1905. That detour in
history led to modern physics, composed largely of Einstein’s relativity and quantum
mechanics. It is the opinion of the dissidents that such a detour has lead to a cul-de-sac
of paradoxes, hypotheses unrelated to reality, and a denial of proven laws. I am

thankful for the courage of such men to proclaim that the emperor has no clothes.

Preface

As a boy, I put together jig saw puzzles, some with 1000 pieces. Finding and
placing the exterior edge pieces were not difficult because at least one edge of those
pieces is straight. Unfortunately, some puzzle pictures with a lot of monotonous scenes
like sea, sky, or clouds posed serious problems. Too many pieces looked so similar.
Fortunately, I possessed a good pair of scissors. Sometimes, in frustration I would trim
a piece that almost fit to get it into a particular place. As I completed the puzzle, I would
come across the proper piece for that place. Then, I had to use the trimmed piece in its

proper place, missing the trimmings of course. Somehow, the picture did not look quite
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right with the trimmings missing. Studying the implications of Einstein’s theories of
relativity, I have always had the feeling that somehow the pieces were either wrong,
trimmed, or in the wrong place like my jig saw puzzles.

Mortimer Adler in his book, How to Read a Book, emphasizes strongly the
necessity of observation. The more one observes the more one understands the reality
that is before one’s eyes. The obvious no longer remains obscure or unknown. A good
detective or forensic pathologist finds the obvious facts from keen observation. A friend
of mine who was his party’s leader in a state legislature in commenting on the final
approval of laws in the last days of the legislative session said, “The devil is in the
details.” I am inclined to think that in nature and science, divinity is in the details. In
his introduction to Richard P. Feynman’s book, Six Easy Pieces, Paul Davies in
describing Feynman says, “You get the impression that he could read nature like a book
and simply report on what he found, without the tedium of complex analysis.” A good
inductive observation of the details of the natural realm has historically given simple yet
general laws that define the matter and energy interactions which govern our Universe.

This inductive methodology is hopefully the underpinnings of this thesis.

David Penny

Lawrence, Kansas

November, 2001
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Introduction

In about 365 B.C., Euclid developed an elaborate network of principles which
came to be known as Euclidean geometry. His geometry relied on linear space
dimensions that were independent of other measurements. This concept of extension has
served as the basis of classical physics. Rene Descartes in the 17" century gave the three
dimensions developed by Euclid rectangular and perpendicular coordinates which are
used as Cartesian coordinates. Other coordinate systems (including radial and polar
coordinates) can be used for the three linear space dimensions.

In the late 1500s, Galileo studied the movement of ordinary objects moving on the
Earth using Euclid’s concept of space. He noticed that an object’s speed can change
depending on the vantage point of the observer. The observer must define a frame of
reference against which the motion of the object can be compared. If the object is at rest
or moving in a frame of reference which moving with a constant velocity, the frame of
reference is called an inertial frame of reference. Galileo developed a relativity that
relates one inertial frame of reference to another by simply adding or subtracting the
relative velocity between the two frames to the velocities in either frame. This Galilean
relativity became the relativity of classical physics. In the 1600s, Isaac Newton used this
Galilean relativity to develop his laws of motion and his law of gravitation.

In 1905, Dr. Albert Einstein proposed his special theory of relativity. In 1916, he
followed this with his theory of general relativity. With these two fundamental theories
of physics, he changed the world’s view of the physical Universe. In public polls taken at
the beginning of the new millennium in 2000, Dr. Einstein was considered to be the most

significant man of the 20™ century because of his contribution of these two theories and
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all of their implications. His theories radically changed man’s time-space perception of
the Universe composed of matter and energy.

The linear dimensions of Euclidian space developed in the fourth century B.C.
and the linear time of pre-Einstein generations of physicists are exchanged for a bubble
gum continuum of elastic time-space coordinates through Einstein’s relativity. These
elastic coordinates flex each time an observer changes his location in the Universe. Time
slows down and dimensions shrink as a person approaches the speed of light. Einstein’s
famous equation, E=mc’, is known by every school child on Earth and erased the hard
line between matter and energy held by previous physicists. The developments of the
atomic bomb and nuclear power generation, although not the work of Einstein, are
perceived by the general public as the results of his theories. His often disheveled
clothing, his wild and unkempt white hair, and his bushy moustache became stereotypes
for the brilliant scientist, particularly in the media of movies and literature. These
public perceptions exist today, nearly 50 years after his death. Even his brain, conserved
in a preservative, is a treasured curiosity.

His theories of relativity, although not perceptively different from Isaac Newton’s
laws of motion and gravity at normal speeds, radically change mass, time, and space at
speeds near the speed of light. Even at speeds much less than the speed of light, space is
warped by gravity according to Einstein’s theory of general relativity.

The relativity of Galileo was based on frames of reference moving in a Universe
of linear space and time. But in Einstein’s relativity, frames of reference made of a
flexible time-space continuum move through a Universe composed of inter-variable mass

and energy as gravity warps time and space. Classical physics is built on absolute, linear
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space and time with lines of demarcation between matter, energy, time and space. As
these quantities remain distinct and absolute, the speed of light changes. Einstein,
however, perceived a Universe with no fixed lines between matter, energy, time, and
space but with an absolute speed of light. He fixed the speed of light and placed the
observer at the center of the space-time continuum which is warped by the gravitational
field created by the matter found in celestial bodies. The whole Universe in his relativity
conforms itself to the absolutes of gravity warped space, the speed of light, and the
position of the observer. Mass, energy, time, and space are not only relativistic but they
become relative, not absolute, in their quantitative values.

In contrast, the matter and energy of the Universe can be related by gravitational
frames of reference. The matter, composed of electrical charges, forms gravitational
frames of reference which are particularly strong in celestial bodies. The dynamic
electric fields of the charges in matter can relate to each other in those gravitational
frames of reference to produce all of the phenomena of our physical Universe.

This paper goes beyond the fine work of Professor Barnes, to whose works I owe
much. Barnes’ stunning mathematical development of mass and the kinetic energy of
masses (the mechanical properties of matter) as electromagnetic phenomena provides an
excellent foundation. However, Barnes did not observe the fact that magnetic fields
never occur except when electric fields move relative to a gravitational field. This shows
that magnetism is not an independent phenomenon. Magnetism is solely the product of
the electric field and gravitational field interaction. In addition, Barnes developed
gravity as an analog to electromagnetism with analogous parameters and analogous

equations to Maxwell’s equations of electromagnetism. But because Barnes did not want
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to equate gravity with Maxwell’s electromagnetism, he made no attempt to show that
gravity actually is a product of the electric fields of charges in matter. Instead, Barnes
simply suggested that gravity might be a second order effect of these electromagnetic
fields. In this paper I propose that gravity is an electric field phenomenon, not just an
analog, by showing gravity’s interaction with electric fields to produce magnetic fields.

In his book, Space Medium, Barnes developed an entrained space medium for the
transport of electromagnetic waves. Barnes' space medium is concentrated around
gravitational bodies and is entrained (pulled) by these bodies through the otherwise
isotropic ocean of medium. Unlike a fixed space medium which never moves with
respect to the Universe, an entrained medium is one that moves with celestial bodies.
For example, the entrained medium surrounding the Earth is pulled along by the Earth
as it moves through space. Barnes proposed that this space medium is composed of
many pairs of identical transverse electromagnetic waves traveling in the same direction
but with opposed fields, 180 degrees out of phase. For Barnes, this space medium is not
a field phenomenon but an ocean of paired transverse electromagnetic waves through
which other electromagnetic waves can travel elastically.

Barnes clearly understood the anomalies in the space medium surrounding
celestial bodies. But Barnes never conceptualized this space medium as a field
phenomenon and never equated it with gravity. In addition to showing the necessity of
an electromagnetic medium for electromagnetic wave propagation, this paper equates
the electromagnetic transport medium with gravitational fields. Gravitational fields are
electric fields which originate from the charged matter concentrated in celestial bodies.

Further, the nature of the electric fields associated with charges is presented as a wave

Copyrighted by David Penny Page 7 1/14/07



phenomena, probably consisting of longitudinal, standing electric waves moving between
the electrons (negative charges) and protons (positive charges) in all matter.

Mass in classical and modern physics is considered an inherent or intrinsic
property of matter. According to the electrodynamics relativity presented here, mass is
a property of the total, not net, electric field of bodies of matter. This total electric field
will vary as energy is used in chemical, nuclear, mechanical, electrical, or magnetic
reactions with other matter. The mass of the body will be proportional to the total, not
net, electric field strength of charges in the body of matter. This total electric field
strength then reacts with gravity fields to give the body its acceleration and gravitational
mass values.

The treatment of mass as an electromagnetic phenomenon is a radical departure
from classical physics, Einstein’s relativity, and quantum mechanics. In classical
physics mass, not charge, is the intrinsic property of matter. However, in this paper, the
first law of thermodynamics must be restated as the conservation of energy and charge
(rather than mass). Mass becomes a function of electric charges in matter interacting
with its ambient or local gravitational field. Gravity is the product of the electric fields
of charges in matter. Magnetism, in turn, is the product of the electric fields in charges
interacting with their ambient gravity electric (gravo-electric) field.

Einstein’s law, E=mc’, implies the conversion of matter to energy and vice versa.
In contrast, the treatment of mass as electromagnetic phenomenon puts a barrier
between matter and energy, making them inconvertible from one to the other. In fact,
there is no relativistic change of charge as matter changes velocity, even at velocities

near the speed of light. Mass values will vary as the electric field strength of the charges
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within matter change in the presence of gravo-electric fields, but the charges which
constitute matter neither increase or decrease in quantity as they interact in any frame
of reference. Although there are no relativistic changes in charge value (quantity), the
charges’ total electric and magnetic field strengths can vary with velocity in a gravo-
electric field, which produces a change in matter’s mass value. Mass values are vectors,
not scalar, occasionally with same matter having two different mass values in different
directions at the same time. For instance, a same charged particle in a cyclotron can
have two values of mass at the same time, one in the tangential direction and one in the
radial direction.

With respect to particle physics, only the electron and protons with their
intrinsic charges and electric fields are considered elementary subatomic particles which
function in quantum states in atoms. The other particles (other than the neutron which
is considered an energetic bond of an electron and proton) are regarded as forms of
electromagnetic energy, most being highly transient.

Gravitational frames of celestial bodies, an electromagnetic field phenomenon of
the charges in the celestial bodies, form the relative frames of reference for the laws of
physics.  The gravity-electric fields of the large bodies of matter in the Universe
superimpose upon each other. They do not warp space as proposed by Einsteinian
relativity but they do form local frames of reference with which electromagnetic energy
(particularly electromagnetic waves) and smaller bodies of matter interact.

It is the author’s desire to rearrange and unify the theoretical structure of physics
using a theory of gravitational relativity which is based on electrodynamics. Well

established observations and laws known to physics through rigorous experiments will
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illuminate the path and limit the possible conclusions. There will be repetitive
references to the speed of light as a function of electromagnetic parameters and the
interaction of electric fields with gravitational fields. This repetition is necessary to
explain the linkage of charges’ electric fields to light propagation, magnetism, and
gravity. The text of this paper is written in the hope that a “layman” can read it and
grasp the concepts. There will be an emphasis on logic, reason, and verbal explanation

with a minimum of mathematics and equations.

The Confluence of Two Rivers in History

History occasionally merges two different worlds of thought at a point in time.
Such a confluence of ideas took place at the beginning of the twentieth century when a
philosophy and a scientific theory found a mutually compatible course. This
convergence of ideological forces formed a strong river which swept through the whole
century with captivating power that neither ideology could ever achieve separately. At
first blush, these ideas seem to be strange bed fellows, but in reality each needed the
other to come to full strength. Each had its own history before the confluence. The
sources of these rivulets are on different watersheds but both watersheds are on the
same side of the continental divide. Their inevitable merger forms a mighty torrent that
will sweep any resistance into the sea. The two worlds of thought have long histories.

From the earliest recorded history, philosophy with its surrogates
(mathematics, science, politics, economics, etc.) has assumed that the material Universe
is run by a set of absolute truths or laws. Euclid tried to derive such a set of laws from

mathematics. Some ancients proposed that everything is composed of fire, air, water,
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and earth. A variety of philosophies over the centuries have proposed their particular
set of absolutes or laws which govern the Universe. After centuries of philosophical
failures to produce a unified world view based on absolutes, Georg Wilhem Frederick
Hegel (1779-1831) rejected any system of absolutes. His philosophic approach is called
dialectic materialism, the Hegelian triad.

According to dialectical materialism, for every thesis, there is an antithesis. This
thesis and antithesis merge together to form a synthesis which, in turn, becomes a new
thesis. This new thesis then has a new antithesis and these again merge together to form
yet another synthesis. This process continues on ad infinitum (forever). This endless
cycle of flux makes all truth relative and rejects any system of absolutes. The rejection
of absolutes laws to govern the physical Universe and the establishment of truth as
relative was revolutionary.

Hegel’s dialectical materialism (as a philosophical system) is nearly infantile. It
simply states that everything is constantly changing without any rules. Nearly all
philosophies agree that the material Universe is constantly changing. But Hegel’s
dialectical materialism claims these changes occur without the governance of absolute
laws or rules. The existence of absolute laws or rules which govern everything implies
that something or someone, not governed by the absolutes, controls or establishes the
absolute laws that govern change. Hegel’s dialectical materialism eliminates absolutes
and therefore the need for someone or something (generally assumed to be God) to set
up the absolute laws. Hegel’s philosophy found pay dirt in the heart of atheists and

agnostics who believe that there is no proof of God in the material Universe and God (or
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any other supernatural origin of the physical laws) must be eliminated from any world
view.

The atheists, agnostics, and even religionists of the early and middle 1800’s began
to build comprehensive world views around Hegel’s dialectical materialism. Karl Marx
formulated a political and economic system (communism) using Hegel which was
implemented in the 20™ century by Lenin, Stalin, Mao Tseng, and Pol Pot. Charles
Darwin is reported to have asked Marx to write the foreword to his Origin of the
Species. Darwin developed the theory of evolution as a biological dialectical
materialism. A number of business moguls like John Rockefeller justified their
predatory business practices using Darwin’s survival of the fittest. At the opposite end of
the political spectrum Fredrich Nietzsche developed his world view from Hegel’s
dialectical materialism. This world view was then utilized by Adolph Hitler as a political
system (fascism) and Ayn Rand as an economic system. In psychology, Sigmund Freud
established a dialectical materialism of the nature of man’s psyche for modern
psychology. Immanuel Kierkegaard infused the dialectical materialism and relativism
into religion. John Dewey established dialectical materialism as the relativistic
methodology of modern education based on no absolute truths.

Philosophy, in the form of Hegel’s dialectical materialism, represents the first
river headed for a historical confluence. Alone, it will never become a historically
powerful torrent without merging with a scientific counterpart. A second river from the
world of physical science must confirm that the physical Universe operates without

absolutes in order to establish the underpinnings of Hegelian dialectical materialism.
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Almost all forms of Hegel’s philosophy held that the direction of change of the
dialectic was evolutionary in an upward direction. Since almost all of Hegel’s offshoots
were atheistic or agnostic, it was imperative that divine origins for the material Universe
and life be eliminated. The dialectical change to a complex Universe had to be an
upward evolution from elementary origins by time and chance. The latest states of
development (such as human civilization) have of course, been accomplished by man,
placing man at the apex of this random (godless) upward development. The fickle finger
of Fate, not God, is the creator of the Universe and life for the Hegelian dialectical
materialism.

Consider the opposite results of a downward dialectical change. The Universe
and civilization must have descended from more highly ordered origins. This implies
origins from a highly ordered and cosmic manipulating being, i.e. God. Consequently,
the dialectical change for the strong adherents of Hegel’s philosophy must be upward
from simpler, elementary beginnings, whether in politics, economic, biology, sociology,
or psychology.

So many academic subjects had been diverted to feed the rapidly moving river.
Now the epistemological might of the physical sciences must merge with the relativist
world view. Adherents of Hegel’s dialectical materialism needed a relativistic approach
to the physical sciences to fortify their social, political, economic, and biological
endeavors. This addition would complete their dialectical materialism world view. But
science has a ring of objective rationalism which ironically verges on absolute truth.

Science (and physics in particular) in the second half of the 19" century was developing
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two concepts that are diametrically opposed to the upward dialectical materialism: (1)
the scientific method and (2) the first and second laws of thermodynamics.

Science by its nature assumes that the Universe operates on invariant, absolute
laws. The purpose of science is to discover the absolute principles that govern the
Universe and then formulate them as universal laws. In fact, the scientific method which
was used to discover these scientific laws states that given the same conditions, an
experiment will always have the same results. The natural realm is invariant in its
actions because it is controlled by invariant principles or laws, regardless of man’s
knowledge of any of these principles. Given a set of preexisting conditions, the Universe
always gives the same results. Hegelian dialectical materialism at its heart rejects the
principle of absolute law ruling the material Universe. The relativistic Hegelians with
their rejection of absolutes find an unfriendly suitor in the assumption of absolutes
which is intrinsic in the scientific method.

Of all the concepts in science, the first and second laws of thermodynamics have
proven to be the most universal. The formulation of these laws during the last half of
the 19™ century posed a serious threat to the necessary upward change of dialectical
materialism. The first law of thermodynamics is a conservation or accounting law. It
can be seen in the permanence of material objects (they don’t inexplicably disappear or
appear from nowhere), in the reliability of arithmetic (3 + 4 = 7 must always work), and
in the prohibition against a free lunch. Fundamentally, the Universe can not create or
destroy any matter or energy, even their abstraction of mathmatics. No matter how they
interact, the total amount of these quantities remains the same. It points toward

quantitative absolutes. So the absolute invariance of the first law not only makes the
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conservation laws of science possible but it requires a dialectical materialism based on
absolute quantities for all time.

The second law of thermodynamics, the law of entropy, is equally contrary to
Hegelian dialectical materialism. Entropy is the measure of the disorder of any closed
system. Left to itself, any organized system will move toward disorder. All machines
require continual energy input as well as periodic maintenance. This is also true of all
natural systems. Everything from houses to stars, from microbes to our own bodies,
obeys the law of increasing disorder. This happens because the number of probable
disordered states of any system above absolute zero (-273 degrees Celsius) is enormous.
Any system by any action will fall statistically into one of these more disordered states.
The system rapidly becomes more disordered as more matter and energy are added to
the system. Although it is measured locally by using idealized isolated systems, entropy
(the law of increasing disorder) cannot be isolated to single systems. There are no
isolated systems in the Universe. Appling the second law of thermodynamics to the
Universe as a whole leads to a startling conclusion.

Entropy is so relentless that it will ultimately lead to the “heat death” of the
whole Universe. All celestial bodies from the stars and the galaxies to clusters of galaxies
are giving off matter and energy irreversibly, never to get it back. As heat energy
becomes more diffuse and less and less usable, the Universe’s energy will become less
and less useful. The Universe will grow increasingly dull and cold, until everything
ultimately has the same temperature (about 4° above absolute zero or 4° K). So the
Universe is moving toward death just as certainly as we are. Long before the Universe

dies, all life with its intelligence will die forever according to entropy. Against this
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cosmic collapse, all upward flickers of simple order like crystals (allowed by Gibbs free
energy) will be dragged into the death abyss of cryogenics near absolute zero
temperature. At the end of the nineteenth century, the adherents of Hegelian
materialism needed a physics without absolutes to escape from the death grip predicted
by classical physics. They desired freedom from the absolutes found in scientific
methodologies and the laws of thermodynamics.

Professor Thomas Barnes in the introduction to his book, Physics of the Future,
gives a good historical background of how physics took a detour from its classical
development of electrodynamics. Karl Gauss, Michael Faraday, and Andre Ampere had
formulated the bases of classical electrodynamics in the early 19th century. James Clerk
Maxwell reformulated the works of Faraday, Gauss, and Ampere into a calculus form.
This reformulation is known as Maxwell’s Equations. These mathematical derivations
predicted the existence of electromagnetic waves. They also described characteristics of
these waves, including the speed at which they travel - the speed of light. H.A. Lorentz
produced his famous Lorentz transforms that predicted the changes in length that would
occur as matter approaches the speed of light. Maxwell’s equations demand a medium
of transport for electromagnetic waves which possesses an electric constant
(permittivity) and a magnetic constant (permeability). These two constants are
properties of charges which are found only in matter. Therefore, both Maxwell and
Lorentz based their work on a fixed, luminoferious aether in space which they also
believed was the transport medium for electromagnetic waves.

There is a long history of speculation concerning the aether. Its existence was

proposed as a means of explaining how two objects can exert a force on each other
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through a distance with no visible means of contact between the two objects. Examples
of forces that act through a distance with no apparent contact include gravity,
electrostatic, and magnetic forces. Descartes rejected the idea of a vacuum (space
containing no matter) based on what he claimed was the absurdity that a force could act
through a distance with no apparent contact between the two objects. He relied on the
existence of a material aether to explain how the sun exerts a force on the Earth.
Newton rejected Descartes’ reasoning but maintained the concept of an aether to
establish an absolute frame of reference against which motion could be measured.

By the late 1800s, Maxwell and others were using the concept of a fixed aether to
provide a medium for the propagation of electromagnetic waves. Waves are vibrations.
For a wave to exist something must be vibrating. The material that vibrates is called the
waves’ medium. If you shake a rope, the energy you give the rope is transmitted to the
other end. The medium for this vibration is the rope. Physicists, at the end of the 1800s,
maintained that a medium through which light (electromagnetic waves) can vibrate
permeates all of space. It was believed to be quasi-material (having material properties
that are not easily observable) and to be fixed in space.

If there is an aether fixed to an absolute frame of reference in space and if this
aether is the medium of electromagnetic wave propagation, then an observer on the
Earth would measure a slower speed of light when the light is moving in the same
direction as its travel through the aether. Conversely, an observer on the Earth would
measure a higher speed of light when the light is moving in the opposite direction to the
Earth’s motion through the aether. Michelson and Morley devised an ingenious and

now famous experiment to measure this difference is speeds. Their experiment used an
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interferometer which measured the speed of light in every direction over a period of
time. The speed of light from their experiments was always the same, regardless of the
direction of light. This experiment was viewed as a catastrophic failure for the fixed
aether theory.

There were other problems with the fixed aether theory. There was no
experimental evidence for a fixed aether. How could the Earth (and other celestial
objects) plow through the aether at 66,000 per hour without slowing down? The fixed
aether theory was doomed.

As a solution, Albert Einstein (in 1905) boldly proposed his theory of special
relativity. It is called special because it only applies to non-accelerating or inertial
frames of reference. These are frames of reference which are not moving or are moving
at constant velocities with respect to the observer. His theory has two postulates: (1) the
laws of physics are equally valid in all inertial frames of reference, and (2) the speed of
light in vacu (in a vacuum) is constant regardless of the frame of reference of its origin
or the frame of reference of the observer. The first postulate is not new and is basic to
classical Galilean relativity. However, the second postulate is revolutionary. Einstein
viewed light as a mediumless photon-wave with a speed which remained constant
regardless of the frame of reference of its source or the frame of the observer. Einstein
made the speed of light an absolute constant. Some have questioned whether Einstein
knew of the Michelson-Morley experiment before proposing this postulate. However,
Einstein refers to it directly in his book, Relativity, published in 1916 as the basis of the
postulate. In fact, he “borrowed” Lorentz’s transforms which Lorentz developed in

1904 to explain the results of the Michelson-Morley experiments.
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The detachment of light from a medium and the fixing of its speed regardless of
the frame of reference were a sharp departure from classical wave theory and have
tremendous implications. Historically, it cut short the pursuit of other theories such as
an entrained aether, which remains attached to celestial bodies, or of other transport
mediums with an electromagnetic nature. The rejection of a quasi-material aether does
not eliminate the possibility of an electromagnetic medium for light. The special theory,
by fixing the speed (a space dimension divided by time) of light, made time and space
interdependent rather than independent coordinates as in Galilean relativity. This leads
to time dilation and length contraction in a space-time continuum of interdependent
coordinates. Also light is viewed as a particle, the photon, with mass characteristics as
well as a wave characteristics. This theory becomes a paradox of wave-mass duality
since mass cannot travel at the speed of light according to the same theory.

The proofs for Einstein’s relativity were derived from mathematics rather than
from common sense or experimental evidence. To try to make common sense of the
concepts Einstein used gedanken (thought experiments) to give reasoning to the ideas.
Most of these thought-experiments are difficult to follow and lead most people to assume
that these are the ideas of great minds, which the ordinary person just is not able to
follow. Even the term (thought-experiment) is paradoxical. Thoughts can be subjected
to experiments and experiments require thought to understand but no thoughts are
experiments. And yet these mathematical developments swept away other more realistic
avenues to explain the results of the Michelson-Morley experiments. If Beckmann’s
information from Michelson’s daughter is correct, even Michelson to his death did not

accept Einstein’s relativity as an explanation of his results.
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Perhaps an example from the history of science will serve to explain Einstein’s
approach. Before Kepler, epicycles, (as either algorithms or mechanical devices) were
used to describe the location of planets. An epicycle is a combination of circles and
ellipses on which a planet moves. The centers of theses epicycles then moved around the
Earth. This complex combination of motions (the speed of a planet moving on its
epicycle and the speed the epicycle moved around the Earth among other things) allowed
astronomers to predict the observed positions of planets with accuracy. However, these
epicycles were mathematical transforms from a heliocentric (sun-centered) system to a
geocentric (Earth-centered) frame of reference. The epicycles accurately predicted the
locations of planets but failed to describe the reality of planets moving around the sun,
instead of the Earth.

It appears that Einstein’s relativity is a mathematical transform similar to
epicycles. He used mathematics to transform from an entrained ether (or gravity frame
of reference) to the observer’s frame of reference. Like the epicycles, Einstein’s
relativity will accurately predict certain things, but it is a flawed view of reality. A good
mathematical transform does not need to be a dimensionally accurate concept of the
reality from which it was transformed. Many dimensionally accurate Galilean frames
can be mathematically transformed to other frames, but the mathematical transform
only guarantees a one-to-one correspondence to reality. It is rarely a dimensionally
correct frame of reference, as the case of epicycles proved.

Einstein reinterpreted Lorentz’s transforms. Lorentz believed that physical
forces change the dimensions and inertial mass of matter as it interacts with the fixed

aether. He also believed that light is transported in the aether and that the aether had
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permittivity (an electric constant) and permeability (a magnetic constant) both of which
determine the speed of light as developed by Maxwell from his equations.

Later, Lorentz modified his position so that a local aether was entrained by
celestial bodies (planets, solar systems, and galaxies) as they moved through the fixed
aether of deep space. Apparently Lorentz did not believe that the speed of light was
constant in every frame of reference. Different electric and magnetic constants in the
different mediums would cause the speed of light to have different values. The speed of
light could be related from one frame to another by Galilean relativity using
independent Euclidean coordinates and Lorentz’s transforms, but the speed of light was
still dependent on the characteristics of the medium it was traveling through. In
contrast, Einstein affirmed that light is not medium transported and then by
mathematics he transformed the frame of reference from the gravity frame to the
observer’s frame. The space and time coordinates of Einstein become a fluid continuum,
which changed as the frame of reference changed. Therefore, the speed of light always
remains constant. It is interesting to see how this works when applied to the Universe.
In the Einsteinian paradigm, the shape of the time-space continuum changes each time
the observer assumes a different position in the Universe. Frame of reference
dependence, such as to the observer, is typical of mathematical transformations.

In 1915, Einstein proposed his general theory of relativity. It is called general
because it deals with all frames of reference. These frames of reference include
accelerated motion, rotation, and gravity as well as the non-accelerating frames of
special relativity. Special relativity was incomplete in that it only dealt with constant

velocities and objects at rest. General relativity completes Einstein’s theory of motion
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by also describing objects that are speeding up or slowing down. This is accomplished
by linking accelerated motion to gravity.

General relativity’s sole postulate is that gravitational and accelerating frames of
reference are equivalent. The similar effects of weight (gravity’s pull on an object) and
the effects of other types of forces on an object were first noticed by Galileo when he
investigated falling objects. He developed the concept of inertia which says that a mass
will resist a change in its motion simply as a function of how massive it is. This is true
whether the force acting on it gravity or any other force. Newton’s laws of motion and
his law of gravity extended Galileo’s ideas. These laws were accepted for nearly two
centuries. Like Galileo and Newton, Einstein equates gravitational mass and
acceleration mass. However, instead of dealing with forces, mass, and physical
phenomena, Einstein merely states that no instrument can tell the difference between a
gravitational and accelerating frame of reference.

Einstein goes further. A corollary of his theory of general relativity states that
the space surrounding gravitational bodies is warped or distorted by their mass. This is
a radical reinterpretation of the classical equivalence of gravitational and acceleration
frames of reference. Einstein’s mathematical view of light (originally developed in the
special theory) is the basis of the logic for this new interpretation. The reasoning goes
like this: both mass and light have curved trajectories in an accelerating frame, so if
mass has a curved trajectory in a gravitational frame, then light must curve in a
gravitational frame. This is the logical outcome of equating gravitational and
accelerating frames. It is important to understand the full significance of what Einstein

is saying. The trajectory of light will bend near a gravitational body because space itself
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is warped there, not because an energy wave or photon mass is interacting with a gravity
force field. Consequently, according to general relativity, the time-space continuum is
warped near the celestial body.

Advocates of both modern and classic physics largely accept the postulates of the
equivalence of physical laws in non-accelerating frames of reference from special
relativity. They also accept the equivalence of accelerating and gravitational frames
from general relativity. The strong divergence comes from the second postulate of
special relativity which holds that the speed of all electromagnetic radiation is constant
in free space regardless of the frame of its origin or the frame of the observer. This leads
to the non-Euclidean time-space continuum of interdependent space and time. The lines
of distinction between space and time disappear. If you then combine mass-energy
equivalence (E=mc?) with the gravity-acceleration frame equivalence, the lines of
distinction between mass and energy also disappear as the paradoxes multiply! The
divergence comes back principally to light—its nature, its components (electric fields
and magnetic fields), its interaction with gravity, and its mass characteristics of
momentum and energy. The historical detour from classical physics into the modern
physics cul-de-sac resulted largely from Einstein’s concept of light.

Hegelian dialectical materialism found a nearly perfect match in Einstein’s
relativity of a Universe with no absolutes. The scientific dialectic of Einstein took away
any absolute frames of reference (where every position can be referenced back to an
absolute frame or location) and also the lines between mass, energy, time, and space
disappear. The whole Universe, even the speed of light, is relative to each individual

observer. Even the name “Theory of Relativity” has the sweet sound of relative music to
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the ears of the Hegelian dialectical materialists. Even though the theory of relativity just
deals with the relationship between frames of reference, the public perceives Einstein’s
theories as making everything in the Universe relative. Einstein rejected this link
between the theory of relativity and philosophical relativism. However, in the public
mind, Einstein’s theories give the Hegelian dialectic the scientific basis to complete its
relativistic world view. The philosophy of Hegel and the scientific relativity of Einstein

merge to sweep through the 20" century as a mighty torrent.

General Relativity: Fatal Flaws

Before enumerating the flaws of the theory of special relativity, the fatal flaws of
general relativity must first be considered. The equivalence of accelerating and
gravitation frames of reference is the sole postulate of general relativity. This
equivalence claims that no instrument can distinguish between a gravitational frame of
reference and an accelerating frame of reference. However, there are two theoretical
methods with two corresponding experiments that disprove Einstein’s theory of general
relativity!!

The first method uses the inherent difference in the direction of lines of force
(force vectors) between the following types of accelerated frames of reference:
gravitational, linear, and centripetal. The gravitational field surrounding Earth can be
represented using lines of force that begin a given distance apart at the surface of the
Earth and diverge as they radiate out into space. Therefore in a gravitational frame of
reference falling objects will move closer together as they follow lines of force which

converge as they approach the surface of the Earth. Contrast this with a linear
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acceleration frame of reference. Two objects which are being accelerated by the same
force will move parallel to each other. The centripetal (center seeking) acceleration
experienced by objects moving in circles is similar to gravitational acceleration in all but
one respect. The lines of force in centripetal acceleration diverge, rather than converge
as they do in gravitational acceleration.

A more mathematical explanation is as follows: Forces in both gravitational and
accelerating frames can be expressed as the first differential of energy with respect to
distance. In turn, the change in gravitational and accelerating forces is expressed as the
second differential of energy with respect to distance. These second differentials always
give consistently different ranges of values for gravitation, linear acceleration, and
centripetal acceleration. The linear acceleration has a zero value for change of force
over linear distance. Gravity always has a negative change of force with respect to
positive radius change from a body of matter. Centripetal acceleration always has a
positive change of force with respect to a positive change of radius in a constant velocity
turn.

Both the conceptual and the mathematical explanation yield the same result. The
lines of force are directionally different and therefore measurably different in
gravitational and accelerating frames of reference.  This is a direct contradiction of
Einstein’s theory of general relativity.

One of my sons (as a teenager!) was told that the general theory of relativity
claims that no instrument can distinguish between gravitational and accelerating frames.
He responded that, on the contrary, one could distinguish between the frames of

reference because the gravitational forces have radial (non-parallel) lines of force and
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the accelerating frames have parallel lines of force. When confronted with the non-
parallel lines of force in centripetal acceleration, he responded that linear acceleration
has parallel lines of force and centripetal acceleration has non-parallel lines of force in
the opposite direction of gravitational frames.

This crucial difference in the orientation of the lines of force can be measured
experimentally using the following procedure. Two long pendulums consisting of
uniform rods with weights on the ends are placed in two frames of reference. In a
gravity frame of reference, the rods will be closer together at the bottom (near the
weights) because the lines of force converge closer to the source of gravity. In an
accelerating frame of reference, the rods will be the same distance apart at the top and
the bottom due to the parallel lines of force. In centripetal acceleration, the rods will be
farther apart at the weight end because of the diverging lines of force. A simple
experiment devised by a high school student can banish the theory of general relativity.

The second method of disproving Einstein’s theory of general relativity uses the

m

relativistic change of mass with velocity, m = ¢ —, where m is the relativistic
Ve

mass, , is the rest mass, v is the relative velocity, and c is the speed of light. The faster

a body of matter moves, the larger its mass becomes. With a mass at rest (no velocity) in
a gravitational frame of reference, there is no relativistic change of mass with respect to
time. However, in an accelerating frame of reference the mass has a constantly changing
relativistic mass since the mass’s velocity is constantly changing as the frame accelerates.
In both frames of reference there is a force acting on the mass, but the gravitational

force produces no change in mass while the accelerating force does. This relativistic
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mass change in accelerating frames of reference is measurably different from the non
relativistic mass in a gravitational frame of reference. Once again Einstein’s theory of
general relativity is contradicted.

Using this relativistic change of mass, a slightly older brother (also a teenager)
proposed a second instrument to disprove the theory of general relativity. Mass is a
function of velocity (according to Lorentz, Einstein, and the operators of particle
accelerators). Even at relatively slow velocities, there is still a relativistic mass change
with velocity change, albeit small. As explained above, a mass in a pure gravitational
frame will show no change of mass since there is no change of velocity in a body at rest
in the gravitational frame. In contrast, a mass in an accelerating frame is constantly
changing velocity and will have a constantly changing mass. Simply weighing the mass
on a sensitive scale will determine if the mass is in an accelerating or gravitational frame
of reference. The weight of the mass will be constant in a gravitational frame and it will
be constantly increasing in a linearly accelerating frame. Although it may leave a
centripetal accelerating frame in limbo, this is a solid refutation of the theory of general
relativity.

Although the refutation of Einstein’s theory of general relativity is easy,
separating the two theories (special from general) is more difficult because of light’s role
within the theory of special relativity. The combined assumptions of the two theories
which are disputed here are: (1) light has no transport medium, (2) there is no preferred
frame of reference, and (3) gravity produces a warped time-space continuum. In
Einsteinian relativity, the first two assumptions will mathematically lead to the third

assumption because the inertial frames of special relativity exist within the gravitational
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frames of general relativity. If the first two assumptions are false, then the third one is
also false and the time-space continuum is not warped.

Now that general relativity has been discredited, special relativity with its
insistence on the absolute, unchanging speed of light must be addressed. The nature of
light must be re-examined to determine (1) if it is transported by a medium, (2) what is
that medium, and (3) what is its speed. If light is transported by a medium, then not
only is the second postulate of special relativity wrong but also light is just another wave
form of energy and it is irrelevant as a pillar of relativity theory. If charges are the
intrinsic bases of matter, then gravity is probably an electromagnetic phenomenon,
interacting with other matter composed of charges and with electromagnetic waves,
rather than a mathematical distortion of time and space. If gravity frames of reference
are the basis of general relativity, then the line between special and general relativity
disappears. These are serious if’s. The puzzle pieces of the physical Universe fit
together much better with a gravitational relativity based on electrodynamics than
Einstein’s special and general relativity.

Paradoxes about Light Properties

Before exploring the incredible nature of light, one must first consider the
contradictions and perplexities that Einstein created by fixing the speed of light to any
observer’s frame of reference. Dr. Einstein spellbound the world of physics with his
mathematics and thought-experiments, but also gendered a vortex of paradoxes. This
frustrated his quest for a unified field theory during his later years. Even though he
received a Nobel Prize for his work on the quantum theory of light, Einstein refused to

be drawn any further down the mathematical cul-de-sac of virtual reality found in
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quantum mechanics. This dazzling world of abstract concepts has proliferated into
realms of wonder without physical reality or experimental verification.

By making light a photon particle with mass characteristics, Dr. Einstein opened
a Pandora’s box of paradoxes and contradictions within his own theory. A mass,
according to Lorentz’s transforms and Einstein’s relativity, approaches infinite mass as
it approaches the speed of light. Since photons travel at the speed of light, photons
should have an infinite mass at this speed. Paradoxically, Einstein gives the photon a
finite mass for it has finite energy and momentum. According to Einstein’s theory of
special relativity, light is a particle (a photon) with mass characteristics and yet light
cannot be a mass because it travels at the speed of light. Instead of resolving this
contradiction, Einstein simply calls it the duality of light.

Another property of light is its speed. Both theory and experiment indicate that

the speed of light is not constant regardless of the medium it is traveling in. Maxwell

predicted the speed of light as ¢ = , where c is the speed of light, ¢ is permittivity

b
NE
(the electric constant of the medium) and x is the permeability (the magnetic constant
of the medium). Using the permittivity and permeability of air and a vacuum which are
similar, Maxwell predicted that the speed of light would be very near 3 x 10'° meters per
second in air or a vacuum. Experimentally, the permittivity and permeability were
determined from static tests and the experimental speed of light was nearly identical to
Maxwell’s theoretical values. Light in transparent material, whether a gas like air, a
liquid like water, or a solid like glass, travels at the theoretical speeds predicted by

Maxwell’s equation depending on the permittivity and permeability of the medium.
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When it travels through a transparent material, light does not physically collide
or interact with the particles in the material because it does not have enough energy.
Rather, light interacts with the electric and magnetic fields of the electrons and protons
in the material whose permittivity of their electric fields and permeability of their
magnetic fields determine light’s speed in it. So the speed of light depends on the electric
and magnetic constants of the medium it travels through. In accordance with the
conservation of energy law, light changes direction (refracts) when it travels from one
medium to another medium. This change in direction is a result of its change in speed
from the first medium to the second depending on their respective electric constant
(permittivity) and magnetic constant (permeability).

Einstein knew that light can travel in a vacuum (the absence of matter), so he
assumed that a quasi-material aether with electric and magnetic constants is not
necessary for light transport. Dogmatically, affirming that light is not medium
transported, Einstein stated that the speed of light is constant in vacu (in a vacuum) and
assigned arbitrary permittivity and permeability values to free space (a vacuum). These
values apply both to a vacuum on the surface of the Earth and to a vacuum in deep
space. Since the electric and magnetic fields of electrons and protons are necessary to
have permittivity and permeability, what is the source of the electric and magnetic fields
in vacuums in space and on the Earth to give these vacuums their permittivity and
permeability according to Einstein’s special relativity? In contrast, Maxwell’s equations
affirmed that light must have a transport medium and the medium’s permittivity and
permeability determines light’s speed. Einstein with his mediumless light must reject

Maxwell’s equations for the speed of light fixed by the electric and magnetic constants of
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charges in matter as a definite transport medium. Ironically, it is meaningless to
attribute any permittivity or permeability to space or to vacuums if light needs no
electromagnetic medium for transport. Einstein was not saying Maxwell’s equations, as
he stated, but contradicting them.

The refraction of light at the interface of two mediums pushed Einstein with his
mediumless wave and photon particle to the absurd. He proposed that the photon with
its mass is annihilated at the interface and a new photon is created on the other side as
the light continues moving into the second medium. In addition to rejecting an
electromagnetic transport medium for light, he proposed a sort of natural creationism to
change the photon’s mass as it passes from one medium to another. This mysterious
mechanism satisfies the conservation of energy but has no experimental proof. An
equally mysterious mechanism must insure that the conservation of momentum is
always conserved. The trajectory angles of the two photons with respect to the interface
are always determined by the speeds in their respective mediums. Some blind but exact
mechanism must always annihilate the first photon and send the second photon on its
way at the proper angle. The mediumless wave and the particle photon of Einstein’s

relativity reject the known phenomena of light and impose irrational possibilities.

Special Relativity: Paradoxes about Frames of Reference and Light Speed

In addition to mediumless waves and photon particle properties, Einstein
asserted that the speed of light is constant regardless of the frame of reference of its
origin or its observer. To suggest that the speed of light conforms to the observer is not

just philosophically unreasonable; it appears to attack the objectivity of the scientific
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method. Does a falling tree in the forest create a sound if there is no one to hear it? To a
Greek philosopher of old that might have been a real question but in the science of the
21* century it is a no-brainer. The falling tree will create sound waves even if no person
or instrument is there to detect it. Likewise, light does not need an observer to
determine its speed. Its speed is determined (quite apart from the observer) by the
frame of reference, the permittivity, and the permeability of the medium that transports
it. An electromagnetic medium with electric and magnetic constants must exist even in
a vacuum or free space.

Einstein was too hasty to conclude that the Michelson-Morley experiment
demanded the speed of light to be constant in any frame of reference and that it is not
transported by a medium. A later experiment of Michelson-Gale used the rotation of
the Earth to indicate that there is a preferred frame of reference in which the Earth is
rotating. This rotation gives a different speed for light traveling in opposite directions
over the same course.

Even more illuminating is the Sagnac experiment which used an interferometer
very similar to the one that Michelson-Morley used. The difference in the Sagnac
experiment is that the light source and the interferometer are placed on rapidly spinning
platforms. The speed of light was found to be different when traveling in opposite
directions over the same course than it is in a frame of reference spinning with respect to
the Earth’s frame of reference. This holds true whether the medium is material or is a
vacuum. In contrast to Einstein’s relativity (which states that light will have no
relativistic speed differences from on frame of reference to another) there is a Galilean

relativistic difference between the interferometer’s rotating frame and the gravitational
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frame of the Earth. Even invoking relativistic changes of length, the Einsteinian
relativists have a difficult time denying the obvious conclusion of preferred frames of
reference for a transport medium for light from this nearly identical experiment

(Sagnac) to the Michelson-Morley’s experiment - their holy grail.

Special Relativity: Paradoxes in Time, Length, and Mass

A prominent conclusion of the second postulate of Einstein’s special relativity is
the change in time called time dilation. As a frame of reference approaches the speed of
light, time slows down in that frame of reference. The first postulate of special relativity
says that the laws of physics are equally valid in all frames of reference. In other words,
there is no preferred frame of reference; one is as good as another. There is a serious
contradiction or paradox between the first postulate and time dilation. Since there is no
preferred frame, how is it determined which frame is moving faster? Unless there is a
preferred frame it is impossible to determine if any frame approaches the speed of light.
For instance, with the slow start of an electric train from a train station it is often
difficult for a window passenger to determine whether his train or the train next to him
is moving unless he looks to a reference point in the station, a preferred frame of
reference. Likewise, it is impossible for an observer without a preferred, fixed frame of
reference to determine his absolute speed or the speed of someone he sees. How can a
relativistic change of time take place if the velocity of no frame can be determined?
With only relative velocities, one man’s speed is another man’s lack of speed and neither

will see relativistic time dilation.
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Worse, the second postulate says that the speed of light is constant regardless of
the frame of the observer or the frame of its source. It is therefore impossible to
approach the speed of light since it is always constant no matter how fast one is moving
even in his own frame! The faster the observer moves the more he remains stationary
with respect to the speed of light. If he sees another observer moving past him nearly at
the speed of light, he does not know if he himself is stationary and the other is traveling
or the other is stationary and he himself is traveling near the speed of light. Without a
preferred or fixed reference, there will be no speed approaching light and no time
dilation. Every observer’s clock will tick at the same rate regardless of his speed relative
to another frame of reference.

The paradox of time dilation becomes clear in the twin paradox. One twin travels
into space at a speed very close to the speed of light away from the Earth and returns 20
years later by Earth time. According to the relativity of Einstein, this traveling twin has
not aged a day but his twin who remained on Earth has aged 20 years. The paradox
which results from the first postulate is that it is impossible to determine which twin was
traveling near the speed of light. The Earth twin was traveling near the speed of light
from the frame of reference of the space twin so according to the first postulate the space
twin equally could have been at rest with the Earth twin traveling nearly at the speed of
light. Further, from the second postulate both twins would have measured the same
speed of light according to special relativity.

In the Ives-Stillwell canal rays experiment, excited positively charged hydrogen
molecules emitted light as they traveled at speeds approaching the speed of light. There

was a relativistic shift of the emitted frequencies of the light but exactly in the opposite
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direction that Einstein’s relativity would predict. Instead of an increase in frequency
(which special relativity predicts) there was in fact a decrease in frequency. Clearly the
relativistic changes in the frame of reference of the canal rays are different from the
observer’s frame, indicating the existence of a preferred frame of reference for both the
canal rays and observer. The observer in the laboratory was moving slower with respect
to the preferred frame (the Earth’s gravitational frame) than the canal rays were
moving. The speed of light does indeed depend on the frame of reference of its origin in
respect to a preferred frame of reference, contrary to special relativity.

Lorentz, using an aether frame of reference, predicted a non-linear change of
length in the direction of travel as matter approaches the speed of light. According to
Lorentz, this was due to an actual physical distortion of the atoms in the matter and not
some contraction of that dimension in the space-time continuum. For Lorentz, it is
similar to the physical change of the size of matter caused by temperature in thermal
contraction or by electric fields in piezoelectric contraction. These thermal and
piezoelectric changes are not due to warps in the space-time continuum.

Lorentz predicted non-linear changes in mass as matter approaches the speed of
light, although he was not clear about how the matter changes mass. Indeed, particle
accelerators verify these mass changes. Einstein interpreted these mass changes as
relativistic and possible because of mass-energy equivalence in his famous equation E =
m c’. Although this equation maintains the conservation of mass and energy, mass and
energy were previously considered to be conserved separately. Einstein with his mass-
energy equivalence says that they are conserved collectively and interchangeably. The

physical mechanism of this conversion from matter to energy or from energy to matter
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has no explanation in Einstein’s relativity. It is not surprising that quantum mechanics
also fails to explain the mechanism for the conversion of matter to energy in the field of
particle physics.

Logically, it is bizarre to propose that energy can be converted to matter (mass
increase) simply by changing its frame of reference (and relative speed) or by changing
the observer’s frame of reference, neither of which is fixed or preferred, with no
acceleration of the matter. The maximum relative speed is the speed of light which is
constant in all frames of reference. As matter approaches the speed of light relative to a
certain frame, how can energy be converted to matter simply because this frame of
reference exists with which the matter has no physical interaction? Why does the
quantity of energy to matter conversion change if a different relative frame of reference
is chosen without accelerating or decelerating the matter? Einstein’s relativity is

trapped in the vise of its own postulates.

Paradoxes about Light Phenomena: Diffraction

In double slit diffraction, light from a single source is allowed to pass through two
parallel slits separated by a fixed distance. It is then absorbed on a flat surface behind
the slits. The light from the two slits will constructively and destructively interfere in
parallel strips on the flat surface. These parallel strips appear as alternating light and
dark bands on the surface behind the slits. When the light waves arrive at a particular
area on the surface in phase from both slits, they will reinforce each other and
constructively interfere, forming bright lines. Conversely, in intermediate areas they

will arrive out of phase and destructive interference will produce dark lines. The use of
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light from two different light sources will not produce this kind of diffraction. A single
light source is required to produce these interference patterns.

Although diffraction and interference are common phenomena for all waves, it is
impossible for photons or any other mass to exhibit these wave phenomena. The same
experiment with electrons produces localized point interference patterns, not broad,
non-point patterns. Yet Einstein won the Noble Prize for his theory that light is a
quantum of energy which is called a photon and has mass and momentum. Let us
examine the difficulties inherent in Einstein’s explanation.

In double slit diffraction, the photon mass would have to split in two, travel
through the slits, diffract (bend around the edge of the slit), and interfere on the flat
surface. In addition to splitting in two and diffracting, the photon must elongate to the
full length of the slits so that the interference patterns will form long lines. No mass can
physically do this type of gymnastics. However, diffraction is common in all forms of
wave phenomena. Some experiments with electrons and double slits have been used to
imply that masses can perform the same diffraction-interference as wave phenomena.
These experiments appear only to confirm the quantum nature of electrons from a
common, uniform source and not a mass-wave duality. The electrons (in contrast to
light waves) strike the flat surface not as a wave front but as particles with distinct
dimensions. It is unscientific for Einstein’s relativity to adhere to this contradictory

“photon mass” theory of light.
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Paradoxes about Light Phenomena: Photo-electric Effect

Einstein used his explanation of the photo-electric effect as proof of the quantum
nature of light. The photo-electric effect was investigated using a series of experiments
where light shines on various metals in a vacuum. In some cases, the incident light
would knock an electron off the surface of the metal and produce an electric current.. It
was noted that the light must have a minimum energy (expressed as frequency) in order
to knock an electron free from the surface of the material. Each material has a specific
minimum energy requirement. If the incoming light had more energy (a higher
frequency) than the minimum, the extra energy was reradiated by the material as
electromagnetic radiation.

Einstein hypothesized that the light was a quantum energy packet which would
only free an electron when it had sufficient quantum energy. This was his basis for
proposing the existence of photons with mass and momentum. Lorentz and others
argued correctly that the quantum is in the material and not in the light. The electron in
the material that is excited by the incoming electromagnetic wave uses the electric
potential energy to escape the atomic structure and reradiates the excess energy as an
electromagnetic wave. The electric potential energy of the electron in the material gives
the photo-electric effect its quantum nature as a property of the material and not a

property of the light wave.
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Paradoxes about Light Phenomena: Polarization

Light can be polarized by passing it through a molecular structure which is like a
series of parallel slats with a distance between the slats about the width of the
wavelength of the light. The polarization of light is similar to vibrating a rope that is
passed through a slit in a picket fence. If you shake the rope parallel to the slats in the
fence the vibration will pass on unimpeded. But if you shake the rope in a direction
perpendicular to the slats, the vibration will be stopped by the fence. With light, the
“slats” in a crystal block the passage of the light waves whose oscillating electric field is
not parallel to the molecular “slats”. Therefore, the light passing through a polarizing
plate has electric fields all with the same orientation. Nearly spherical charged particles
of matter or mass cannot be polarized under these conditions. The polarization of light
also negates a photon mass theory.

Paradoxes about Light Phenomena: Compton Effect

To defend the photon mass theory, Einsteinian relativists use Compton’s
diffraction of X-rays as proof of electromagnetic waves having mass characteristics.
Compton’s experiment used crystals which, after being irradiated with X-rays, formed
interference patterns. It is contended that the X-rays were deflected like billiard balls
off the crystal atoms to form these interference patterns. At first blush it seems a strong
proof; however, the effect can be explained solely as electromagnetic wave phenomenon.
For instance, the short wave length of X-rays could cause the atoms in the crystalline
structure to reflect the X-rays with very little absorption. In this case the resonance or

absorption frequency of the atoms would be different from the frequency of the X-rays.
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This would not permit the atoms to absorb the X-ray waves but rather would cause them
to reflect. Another possibility is that if the atoms could absorb the X-rays, then the
atoms would reradiate the X-rays and there would be the same Compton effect. In both
of these scenarios the Compton effect would be solely a result of electromagnetic wave
interference. When the experiment was repeated with polarized X-rays, the experiment
produced the same results. Even Compton noted that this was problematic because

mass cannot be polarized. Polarized X- rays imply that light is not a photon particle.

Light—A Medium Transported Wave

If light is not a photon particle with mass then what is it? As mentioned in the
introduction, observation is the mother of interpretation. The more one observes, the
less one must interpret. The fact that most options are observed to be impossible
enhances the viability of the remaining interpretations. A number of well-known
observations of light give illumination on what light is and what it is not.

Does light consist of photons with particle mass as the Einsteinian
relativist believes? Can a particle travel at the speed of light? No, even according to
special relativity, a particle’s mass and kinetic energy would become infinite at the speed
of light. A massless energy wave can easily travel through a medium at speeds in excess
of any particle mass velocity. Can a photon particle with mass form interference
patterns in a two slit diffraction? No, diffraction is common in energy wave interference
but it is impossible for a mass to split in two parts with each part traveling through its
respective slit and form interference patterns. Can a mass refract at the interface of two

mediums by changing speed? No, refraction is a common phenomenon of waves but is
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unknown with mass particles. There is no experimental evidence that the incoming mass
is absorbed at the interface between the mediums and that another mass is created and
released into the second medium always at the same determined angle. Can a particle
mass be polarized unless its physical shape is dramatically ellipsoid? No, polarization is
common to energy wave phenomena, but not to matter phenomena. Does light gain
kinetic energy (an inertial effect of mass) as it changes speed crossing medium
interfaces? No, light conserves energy crossing an interface but stores its energy in its
electromagnetic fields. Although the electric and magnetic fields of light may have mass
energy equivalence, the speed of light, diffraction, refraction, and polarization all
preclude light as a particle with a mass.

Let us now examine what is known to be true about light from observation. All
electromagnetic radiation (of which light covers a frequency band of 4x10" to 7.5x10"
hertz) is composed of an oscillating electric field perpendicular to a magnetic field, both
of which are in phase and perpendicular to the direction of travel (designated by a
Poynting vector). Light’s velocity (c) is related to the frequency (f) and the wavelength
(A4) by the equation ¢ = f x 4. The velocity is also determined by the permittivity (&)

and the permeability («) the electric and magnetic constants, respectively, of the

1
medium in which the electromagnetic wave is traveling by the equation ¢* = —— .
e U
These electromagnetic waves are transverse waves because the electric field and
magnetic field oscillate perpendicular to the direction of travel and perpendicular to
each other. The velocity will change as the electromagnetic wave travels from one

medium to another according to the permittivity and permeability of each medium. If

the transition from one medium to another is at an angle different from 90 degrees to the
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surface between the mediums, then refraction (bending) will take place in proportion to

the ratio of the different velocities of light in the two mediums.

The equation, = , derived from Maxwell’s equations, says that the

1
&u
speed of light is solely a function of the electric constant (permittivity) and the magnetic
constant (permeability) of the medium in which it is traveling. These constants can be
determined from the medium in static (non-moving) conditions. Because the square of
the speed of light is inversely proportional to the product of the permittivity and
permeability, the speed of light varies according to these constants. Large electric and
magnetic constants give lower values for the speed of light, such as the slow speed of
light in diamonds. These electric and magnetic properties only come from charged
particles that have electric and magnetic fields in matter. Only the electric and magnetic
fields of charges in matter possess electric and magnetic constants (permittivity and
permeability.)

Since light certainly travels through deep space from distant celestial bodies,
there must be electric and magnetic fields which originate in charged particles and

permeate all of space. How can this be? Several possible explanations exist. First, the

equation, ¢ = , is wrong and Maxwell’s equations from which it is derived are

1
&u
flawed or need to be modified. This idea is improbable since these equations have been
verified over many years without exception.

Second, there are charged particles in deep space that provide the electric and

magnetic fields with their respective permittivity and permeability for light propagation.

In this case the density of charged particles and their fields would have to be similar to
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that on Earth so that deep space will have the same permittivity and permeability as a
vacuum on the Earth. In this way, the permittivity and permeability of free or deep
space would give a speed of light equal to in vacu on Earth (the constant speed of light in
Einstein’s relativity). However, since charged particles in deep space would also
attenuate, refract, or stop the passage of light and change the light’s energy and
frequency by absorption and remission, this explanation is also unlikely.

The third possibility is that the charged particles in the celestial bodies
collectively have electric and magnetic fields that extend like gravity into deep space to
provide the permittivity and permeability for light transportation. In this case, the
permittivity and permeability will be much weaker and the speed of light will greatly
increase in deep space according to Maxwell’s equations. Light’s speed near celestial
bodies like the Earth will be much less than its speed in deep space. Let’s examine this
option more carefully.

A closer look at the known characteristics of light is rather revealing. As already
mentioned, light is an electromagnetic wave traveling in an electromagnetic medium
with a speed of ¢ which is a function of the permittivity and permeability of the medium.
The light travels in a direction perpendicular to the vibration of the electric and
magnetic fields. The direction of travel is expressed graphically as a Poynting vector.
The electric field oscillates transversely from a maximum polarity in one direction to a
maximum reverse polarity in the opposite direction creating the wave’s crest and
trough. The energy of the electric field (e-field) is proportional to the square of the
amplitude of e-field. At right angles to the oscillating e-field is a magnetic field (b-field)

oscillating transversely in phase with the e-field from a maximum polarity in one
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direction to a maximum reverse polarity in the opposite direction. The b-field energy is
also proportional to the square of the amplitude of the b-field. The electric field and
magnetic fields are equal in amplitude and energy strength. Also the e-field and b-field
are in phase, so they reach their maximum energies at the same time. Likewise,
between their crests and in their troughs, they both have zero e-field and b-field energies
at the same time as the fields reverse polarity.

In-phase maximum field energies and in-phase zero field energies mean that the
electromagnetic wave is elastically exchanging energy with an external medium
according to the law of conservation of energy. This is a form of mutual induction with
the medium, external to the wave. As the fields of the electromagnetic wave increase and
decrease in energy, inversely, the medium must decrease and then increase in energy for
the total energy to be conserved. This conclusion would not be necessary if the e-field
and b-field were 90 degrees out of phase. Then the electric and magnetic fields could
exchange energy with each other, internally to the wave. This would be similar to an
oscillating circuit which exchanges energy between a capacitor (e-field) and an
inductance (b-field) in self-induction (internal to the wave). However, the e-field and b-
field are in phase and the elastic exchange of energy must be with an external medium of
charges or electromagnetic fields whose source is charges with permittivity (electric
constant) and permeability (magnetic constant).

The elastic exchange of energy with a transport medium is typical of wave
propagation phenomena. No wave phenomenon is without an energy exchange
(mechanical, electrical, or gravitational) with a transport medium in an ideal elastic

oscillation. Therefore, light and other electromagnetic waves are propagated by
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exchanging energy with an electromagnetic medium. Attenuation, of course, takes place.
Even light is no exception to the second law of thermodynamics. Some energy is always
becoming less usable with time in real situations.

Another strong evidence for a medium basis for light propagation is the source of
electromagnetic waves. All electromagnetic waves are generated by the acceleration (or
deceleration) of an electric field. Since electric fields have charged particles as their
source, it is generally the acceleration of electrons in atoms, in electric currents, or in
accelerated charged particle beams that produce electromagnetic radiation (waves).
Protons are generally bound in the nuclei and are not available to be accelerated in
nature. The rapid acceleration of a charged particle and its respective e-field produces
an electromagnetic (em) wave traveling perpendicular to this motion. The electric field
induces the electric field of the electromagnetic wave parallel to its acceleration in the
surrounding electromagnetic medium. Since an e-field acceleration, not b-field,
produces an electromagnetic wave and the acceleration is in the same direction as the
induced e-field of the electromagnetic wave, it is apparent that the e-field acceleration
induces the e-field of the wave. It is proposed here that the e-field then induces the b-
field of the electromagnetic wave in the same medium. This proposal implies the
primacy of the e-field over the b-field.

One other light phenomenon indicates that at least one of the two fields (the e-
field or b-field) is primary. Light can be polarized by passing it through a molecular
grid of parallel slits. The width of the slits must be small, about the size of the
wavelength. The passage through these parallel slits blocks all light waves except those

whose electromagnetic fields are vibrating in the plane parallel to the slits. Consider
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now only the case of the light waves that pass through these molecular slits. Since the e-
field and b-field of these passing electromagnetic waves are perpendicular to each other,
one of fields will be blocked in the short direction of the slits and the other field in the
long direction of the slit will pass. However, the one that should be blocked reappears
on the opposite side of the slits and the electromagnetic wave continues on its way with
both fields. This implies that one of the fields of the electromagnetic wave is primary
and the other is induced by the first, otherwise, it would be blocked at the grid of slits.
Because the source of electromagnetic waves is an accelerated e-field, it is assumed that
the e-field is polarized as the primary field and that the e-field induces the b-field in the
medium after the polarization. The electromagnetic wave continues with both fields
intact. It is generally accepted that the e-field (rather than the b-field) of
electromagnetic waves is polarized. This confirms the primacy of the e-field.

If electric fields are primary over magnetic fields, then the electric field will
always be equal to or stronger than magnetic fields induced by the electric field from the
law of conservation of energy. A source cannot produce more energy than it has. In
fact, the electric field energy is always larger than the magnetic field energy of a charge.
The energy of a magnetic field produced by a moving charge only approaches the energy
of the charge’s electric field as the charge approaches the speed of light. For instance, it
would take a proton with a speed greater than the speed of light for its generated
magnetic field to overcome the electrical repulsion of protons in the nucleus.
Interestingly, the electric field energy of light (as well as other electromagnetic
transverse waves) is equal to the magnetic field energy. In fact, the speed of light

probably is determined by the speed at which the energy of an electric field is equal to
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the energy of the magnetic field of a charge in a specific medium. This satisfies the law
of conservation of energy. Likewise, the permeability (the magnetic constant) may be
solely a function of the permittivity, (the electric constant). The nature of magnetism
with magnetic fields (b-fields) and other magnetic phenomena supplies more pieces to

the puzzle.

Magnetism

Michael Faraday formulated what is known as Faraday’s law when he discovered
that the movement of a permanent magnet in a coil produced a current of electricity in
the coil. James Clerk Maxwell used Faraday’s law as the third law in his laws of
electromagnetism. The third law states (in time differential terms) that a varying
magnetic field will always induce an electrical current in a conductive material. Ten
years earlier the opposite relationship had been discovered. Oersted found that an
electric current produces a magnetic field. This is expressed mathematically by
Ampere’s law. Ampere’s law was thought of as a static current which produced a static
magnetic field. This is different from Faraday’s law which required a moving magnetic
field. However, Maxwell argued, based on symmetry in nature, that if a changing
magnetic field produces an electric field, then a changing electric field must produce a
magnetic field. This is his fourth law: a time varying electric field produces a magnetic
field. Once the nature of electrons with their fields moving in a wire as a current was
understood, then the experiments of Oersted and Ampere were seen as exact examples of

this law.
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However, there is one very important question to consider when analyzing both
of these laws of electromagnetism. With respect to what frame of reference are these
electric and magnetic fields moving? An electron at rest with respect to the Earth has an
intrinsic electric field but no intrinsic magnetic field. That electron is at the same time
rotating about the Earth’s axis at about 1000 miles per hour and about the sun at about
66,000 miles per hour. In spite of its great velocity about the Earth’s axis and greater
velocity around the sun, it produces no magnetic field. However, once it begins to move
with respect to the rotating gravitational frame of reference of the Earth it produces a
magnetic field. The faster it moves in the Earth’s gravitational frame, the greater its
magnetic field, although its speed is much less than its rotational speed about the Earth
or the sun. Once it comes to rest in the Earth’s rotating frame, the magnetic field it
produced disappears. So the time variant electric fields of Maxwell’s last law (which
produce magnetic fields) are referenced to the Earth’s rotating gravitational frame. In
fact, although an electric field can exist without a time variant magnetic field, a magnetic
field can never exist without a time-variant electric field with respect to a gravitational
frame of reference.

According to the third law of Maxwell, time variant or moving magnetic fields
produce electric fields. However, if the magnetic field does not move with respect to the
Earth’s rotating gravitational frame of reference, the magnetic field produces no electric
field. This is true even though the magnetic field is traveling at 1000 miles per hour
around the Earth and 66,000 miles per hour around the sun! The gravitational frame of

reference for the laws of electrodynamics is the same for both electric and magnetic
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fields. It is the Earth’s rotating frame of reference, not the Earth’s stationary frame of
reference that is important. This point will be very important later in this paper.

Another important difference between electric and magnetic fields is found in
Maxwell’s first two laws: Gauss’s law of electric fields and its equivalent for magnetic
fields. These laws are not time variant laws but are laws of state. They remain true at
any given time and are conservation of energy laws. This reveals a great difference
between electric fields and magnetic fields.

Maxwell’s first law (which deals with electric fields) states that the product of the
e-field strength times the area over a closed surface is equal to the charge inside the
surface. In essence, it says that a charge creates a field whose average electric field
strength on any closed surface surrounding the charge times the area of that surface is
constant and equal to the charge inside the closed surface. The lines of the electric field
always terminate on the surface of a charge. Simply stated, every electric field has a
charge as its source. The same is not true for magnetic fields.

Maxwell’s second law (which deals with magnetic fields) states that the product
of the magnetic field strength times the area over a closed surface is always equal to
zero. Lines of force in a magnetic field are closed loops and never terminate on a
magnetic source. This suggests a fundamental difference between a magnet and a
electric-charged object. Charges have point sources, but magnets do not. There is no
magnetic monopole. There is no independent source of magnetic fields. In fact, without
moving a charge in a gravitational field, there is no magnetic field and no magnetism.
Magnetic materials have moving electric charges inside their atomic structure as the

source of their magnetism.
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As has already been pointed out, when a charge and its respective electric field
are stationary with respect to the Earth’s rotating frame of reference, no magnetic field
is produced. No magnetic fields exist without the motion of an electric field with respect
to the Earth’s rotating gravitational frame of reference. Is this true of magnetism in
deep space or in other gravitational frames of reference? Is the motion of an electric
field with respect to a gravitational field necessary to produce a magnetic field in
accordance with Maxwell’s fourth law? Why is the rotating gravitational frame of the
Earth a preferred frame over the frame of reference of the moon, the sun, or the inside
of a jet at 600 miles per hour? As previously stated this will be important later in this
paper.

Four important conclusions are possible from Maxwell’s laws and their observed
applications in the Earth’s frame of reference. First, magnetic fields have no
independent source but are the product of interactions among electric fields (with an
independent source), a charge, and a gravitational frame of reference. Second, the first
and second laws of Maxwell, in which electric fields have a source (a charge) and
magnetic fields which have no source, indicate that electric fields have primacy over the
magnetic fields. This would also imply that the e-field is primary in electromagnetic
waves (which interact with the medium and are polarized.) The b-field is induced in
phase by the e-field in the medium, not the reverse. Third, a disturbance or change in
an electric field travels in the electric field at the speed of light. The electric fields do not
act at a distance instantaneously but rather with a time delay determined by the speed of

light. Fourth, gravitational frames (such as the Earth’s frame of reference) form a
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preferred frame of reference for electromagnetism. This would presumably be true of
any other celestial body’s frame of reference.

What are the properties of matter, and the source of gravity which creates
gravitational fields and their respective frames of reference? Is gravity a field in
Euclidean space with independent coordinates or is it a warped time-space continuum
(as the Einsteinian relativists believe) with no physical force or energy explanation? If
gravitational fields and warped space occupy the same regions near celestial bodies, how
does gravity warp space and what is its relationship to matter? Are matter and its
interactions explained by particle interactions (interactions among photons, gravitons,
and subatomic particles) or rather by fields which act at a distance without particles as
intermediate agents? What is energy? What is energy’s relationship to matter? If you
use E=mc’, which m is valid? The mass at rest with respect to what? What c is valid? If
¢ never changes, which permittivity and permeability should we use to calculate it?

What physically takes place when mass changes to energy and vice versa?

Matter and Mass—A Classical View

According to classical physics, the physical Universe consists of matter and
energy. The basic interactions between matter and energy can be defined by two laws of
science, the two laws of thermodynamics. In the first law, the quantity of matter and
energy is conserved in all interactions. According to the second law, the quality of the
matter and energy of any closed system declines by going from ordered states to
disordered states. The first law is the accountant who requires that the quantity of

matter and energy be the same before and after the interaction. The “books” must be
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balanced. The second law is the manager who dictates the direction of the interactions
between matter and energy. The manager dictates that the interactions must always
move toward greater disorder or increasing entropy (the measure of a system’s
disorder).

This second law is true simply because the number of disordered states is so
much greater than the number of ordered states. There are far more ways for a system
to be disorganized than there are for it to be organized. Consider making a video of a
raw egg which falls and breaks. Anyone who sees a video of that event running
backwards, knows the tape is being played in reverse. It is impossible for the mess
created by a broken egg to reorganize itself into a whole egg. As time progresses, the
elements in any closed system always move toward a state of higher disorder.

Most laws of science are ideal laws. We idealize the real world by “creating” a
closed system in which there are no increases in disorder. This enables us to simplify our
calculations because then only conservative laws (derived from the first law) are
necessary. Eventually, ideal laws are modified to better fit the real world using second
law corrections. Powerful mathematical tools such as the Hamiltonian equations can
deal with complicated energy systems with all types of physical components (electrical,
mechanical, chemical, fluid, etc.). These mathematical abstractions use the first law’s
conservation of matter and energy, then add the difference between external inputs and
outputs of matter and energy to the system, and finally subtract internal second law
losses of useful energy and matter.

Although it has limited application, the epitome of the Hamiltonian equations is

the ideal Schrodinger’s wave equation. The broader use of Hamiltonians (based on the
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first and second laws) can be applied to very complex systems from microscopic to
macroscopic levels. These are often non-linear and second or higher order differential
equations which are difficult to solve explicitly. However, computers have
revolutionized our ability to model the real world by using mathematical transforms,
series, and point-by-point solutions. These types of calculations take too much time to
do without a computer.

It is impossible to apply the first and second laws of thermodynamics in the
situations mentioned above without a strong understanding of matter and energy. This
paper proposes a change in the classical view of matter.

Matter is generally equated with mass and its properties of inertia and
gravitation, both in classical and Einsteinian physics. Newton’s third law of motion
states that for every action there is an opposite and equal reaction. This is the law of
conservation of energy. The energy of the action and reaction must be equal.
However, mass poses a problem because mass has no reactive force with which to react
to external forces. Newton has his first and second laws (laws of inertia) to deal with
this absence of a reactive force in masses. His first law deals with mass inertia with no
external action force. It states that a body in motion will remain in motion unless an
outside force acts upon it. His second law deals with mass inertia as the reactive force.
It states (in a modified form) that the force acting on a mass is equal to the mass times
the acceleration. The only force of reaction in Newton’s first two laws to conform to the
universality of his third law is the intrinsic inertia of mass.

Similarly, Newton’s law of gravitation has only action and reaction forces

between two masses as the intrinsic gravitational force of mass. In both classical
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physics and Einstein’s relativity, matter is equated with mass. Mass’s only reactive force
is its intrinsic inertia mass and gravitational mass.

However, the works of Barnes and Beckmann (and their associates) have changed
the concept of matter. This change involves abandoning the world of Einstein’s
relativity, quantum mechanics, and even the classical concepts of mass. In this new
paradigm, matter consists only of two stable charges (the negatively charged electron
and the positively charged proton) with their electromagnetic energy fields. The
electron and proton are the only stable particles outside the atom. Neutrons are
composed of an electron and a proton. They are generally stable in an atom but
decompose into an electron and proton outside of the atom. The neutron can be
unstable even when it is in the nucleus of an atom. It can decay into an electron and
proton in nuclear beta decay (a type of radioactivity.) Other subatomic particles are
unstable. (Although a quantum electrodynamicist like Feynman would also consider the
massless and chargeless neutrino, photon, and graviton to be both real and stable.)

Matter is composed of the elements represented on the periodic chart of elements.
These elements have an atomic structure that is very stable over long periods of time
(except for the larger natural and synthetic elements.) These atoms in turn are
composed of three subatomic particles, the electron (negative charge), the proton
(positive charge), and a neutron (composed of an electron and proton). It is generally
accepted that the protons and neutrons occupy the nucleus of an atom with electrons in
some type of orbit around this nucleus.

Although a satisfactory model of the atomic structure of these elements does not

exist, it is generally accepted that these atoms are largely empty space. In fact (by some
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estimations), all of the particles in the Universe would only occupy a sphere the size of
the Earth's orbit around the sun if the spaces between them were eliminated. These
charged particles create enormous electric and magnetic fields as they spin and revolve
in their orbits within atoms. These fields maintain the dimensions of the atom.
Mechanical and chemical interactions between atoms consist of the interactions of these
electromagnetic fields and not physical contact between the particles in the atoms.

The atomic number of the elements is determined by the number of electrons or
protons in the atoms of each element. Each element has an equal number of electrons
and protons. Consequently, there seems to be an equal number of electrons and protons
in the Universe. It is generally accepted that there is conservation of charge in all
interactions in the Universe.

The periodic chart of elements reveals the atomic makeup of all matter. As
atomic number increases, each element in a row (or period) on the periodic table moves
toward an energetically complete orbital system. At the end of each period are the inert
gases which have complete orbital systems. The chemical activity of other elements is
determined by the number of electrons available to reach this energetically complete
orbit. The atoms with incomplete orbits can complete their orbits by either losing or
gaining electrons.

Although each element has an equal number of electrons and protons, the
number of neutrons can vary. Atoms of the same element can have different weights
depending of the number of neutrons they have. Atoms of the same element with
different weights are called isotopes. The isotopes of each element, in spite of their

varying weights, all have the same chemical activity because the activity is determined
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by the electron orbits. Most matter composed of these elements is electrically neutral

(which means an equal number of electrons and protons.)

Matter and Energy

Energy is different from matter. It consists of electric fields, their godchild
(magnetic fields) and electromagnetic waves. Of course, fields cannot exist without
charges as their source. Electromagnetic waves are produced by accelerating charges
and are propagated in the gravo-electric fields of charges. The electric field of a charge
in motion with respect to a gravitational frame of reference produces a magnetic field.
Barnes has mathematically calculated the magnetic field energy of a charge to be equal
to the kinetic energy of that charge. Both the kinetic energy and magnetic field energy
are proportional to the square of the velocity in the gravitational frame. The
acceleration of a charge’s electric field produces an electromagnetic wave. The energy
of the electromagnetic wave is directly proportional to the energy required to accelerate

the charge. The speed of propagation of electromagnetic waves according to the

1
equation, ¢’ =—— , is determined by the electric and magnetic fields generated by the
E- U

charges in matter. Only charges have the electric constant (permittivity) and the
magnetic constant (permeability.) Energy, although it is not made of matter, has its
origin in the charges of matter and its propagation in the fields of those charges.

Why is matter equated with mass? Until Einstein, mass and energy were thought
to be conserved independently according to the first law of thermodynamics. Then
Einstein proposed his famous equation E= mc® which implies that mass can change to

energy and vice versa. A little mass can produce a large amount of energy and a large
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amount of energy can produce a little mass. According to Einstein’s relativity, the line
between mass and energy is easily crossed without a nuclear explosion. As a mass is

pushed to speeds near the speed of light, its mass increases until the mass reaches

1
infinity at the speed of light according to the formula m=m, > where m, is the

rest mass, v is the velocity of the mass, and c is the speed of light. The increase of mass
comes from the energy needed to accelerate the mass to this high speed. But how does
the matter physically increase its mass? Is matter really equated to both energy and

mass? The line between the mass and energy in Einstein’s relativity is rather thin.

Principles of Fields

Before pursuing the relation of mass and energy, it is important to examine
several of the principles of fields. 1In classical and modern physics fields (whether
electric, magnetic, or gravitational) are energy fields which surround matter. The
source of the field (electric, magnetic, or gravity) comes from the matter inside a
material body. These fields are all conservative, obeying the first law of
thermodynamics. The energy gained or lost by other matter located within the field is
reversible. This conservation of energy gives all fields several interesting characteristics
which are important.

First, the field’s force (always perpendicular to the surface of the body producing
the field) multiplied by the area of the body’s surface equals the strength of the source of

the field. For instance, the electric charge (the source of the electric field) is equal to the
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electric force at any radius from its center times the area of the closed surface at the
same radius divided by the electric constant (permittivity). Maxwell’s first two laws for
electric and magnetic fields are this type of law integrating force strengths over closed
surfaces (Gaussian surfaces or black boxes). Inside the body, the distribution of the
charge, pole, or mass will depend on whether the body is a conductor or an insulator
(dielectric). In conducting bodies the source will be on the surface. In non-conducting
bodies the source will be distributed throughout the body. Therefore in a conducting
body, the field force inside the body will be zero because the source will be equally
distributed on the surface with no net force inside the body. An example of this is a
conducting electric body. In contrast a dielectric or non-conducting body with the

source evenly distributed throughout the body will have a field force at a given radius

from the center equal to the field force at the surface of the body divided by 47 r*,
where r is the radius from the center of the body. Outside the body, the field for both

the conducting and non-conducting bodies is equal to the field force at the surface

divided by 47 [L ]?, where r is the distance from the center of the body and r, is the

radius of the body. In more comprehensive terms, the field force outside a body is equal

to the value of the source divided by 47 r’, where r is the distance from the center of
the body.

Two exceptions to this are bodies with unevenly distributed sources and magnetic
fields. Bodies with unevenly distributed sources do not generally have the center of
force generated by the source at their physical center. This eccentric location of the
source will give an eccentric field. But the integration of the force over a closed surface

outside of the body will still give a constant value (i.e. the field is conservative).
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Maxwell’s second equation shows that magnetic fields have no source. The
magnetic lines of force are parallel (not perpendicular) to concentric surfaces
surrounding the body. The magnetic lines of force do not terminate on the body as is
the case for electric and gravitational fields. This anomaly of magnetic fields is due to
the fact that magnetism is a product of the interaction of electric fields and gravitational
fields. Magnetism is not an independent phenomenon.

Second, the total field strength of a body as modified by interactions with other
bodies is dependent on two factors. First, the total field strength as seen above is
proportional to the strength of the source in the body. The stronger the source is, the
stronger the total field. For example, the total electric field strength of an electric field
will double if the charge (source) is doubled. Secondly, the total field energy is inversely
proportional to the radius of the body. With the same strength of source, the total field
energy can be increased by decreasing the size of the body. The smaller the body is, the
greater the total field energy with the same strength of source. For example, cutting in
half the size of a charged body will double the total energy of its electric field. Total field
energy and field force at the surface of the body can be increased by increasing the
strength of the source or by decreasing the radius of the body.

Third, a large body will have more total field energy than a small body if both
have the same field force at their surfaces. The large body must have a larger source
than the small body for them to have the same field force at their respective surfaces.
This will also give the large body a stronger field force at any distance from its surface
than a small body with the same field force at its surface. Consequently, a relatively

large body with a weak surface field force can have a much larger field force at a given
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distance from its center than a much smaller body with a much stronger field force at its
surface at the same distance from their centers. For instance, an electrically charged

0 times that of

body the size of the Earth would only need a surface field strength of 10
an electron’s surface field strength to have an equal electric field force at its surface
compared to the electric field strength an electron would have at a radius of the Earth
from the electron’s center. That is why the weak gravitational forces of large celestial
bodies are stronger at large distances than the electric fields of the atoms (which
compose the celestial bodies) at the same large distances. This is true even though the

atom’s electric field strength is much greater than the large celestial body’s gravitational

fields at their respective surfaces.

Electron and Protons—Building Blocks of Matter

As stated before, all matter is made of atoms which differ in weight depending on
the type of element. These atoms are neutrally charged with an equal number of
electrons and protons in a free state. In every reaction in matter whether chemical
(electron exchanges) or nuclear (proton and neutron exchanges) there is always a
conservation of charges (electrons and protons). A neutron always disintegrates into a
proton and electron and can probably be formed out of a proton and electron (always
with conservation of charge.) Although most particle physicists do not accept this, it is
clear that the neutron is a proton and electron energetically bound together. This
explains why their conservation of baryon law (baryons are protons and neutrons) is
actually only a conservation of charge (electrons and protons) law. Not only is there a

conservation of charge there is also a conservation of electrons and protons in every

Copyrighted by David Penny Page 60 1/14/60



reaction of matter. This is true whether they are in a free state, in a nucleus, in a
neutron, in an atomic structure, or in complex compounds. There are always the same
number of electrons and protons before the reaction and after the reaction. This
conservation of charge appears to be true even at velocities approaching the speed of
light. There is no Lorentz transform or relativistic change of charge values even at these
near light speeds. This is in contrast to mass increase, time dilation, and length
contraction of Einstein’s relativity. The conservation of charge is true for all velocities
(no relativistic change of charge value) although matter composed of charges apparently
cannot reach or exceed the speed of light.

A good physical model of an atom does not yet exist. There are several problems
with the atom that are still puzzling. Electrons in orbits around a nucleus should have
radial acceleration, which should cause the atom to radiate its energy as electromagnetic
radiation in a very short time. The electric force of attraction should quickly collapse
the electron into the protons. Inversely, the electric repulsive forces should drive an
electron away from the other electrons in the outer shell of an atom. Each proton
should also repel the other protons within the nucleus and a catastrophic explosion of
the nucleus should occur.

The invocation of subatomic particles whose reactive momentums supply no
attractive forces adds little to the cohesiveness of the atom. Conjuring the mysterious
weak and strong nuclear forces with no physical source or experimental evidence sheds
even less light on the atomic structure. The strong nuclear force is only postulated as the
force that keeps the repulsion of positively charged protons in the nucleus from blowing

the nucleus apart. However, by returning to the known phenomena of electrodynamics
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(even without a model of the atom) a new understanding of matter with its mass, inertia,
and gravitational properties is obtainable.

The intrinsic electric field of all the electrons and protons in the Universe interact
with every other electron and proton in the Universe. This is even true of the electrons
and protons which are in atomic structures. Of course, their individual effective field
strengths decrease with the square of the distance from their centers. The charges of the
electron and protons are equal but opposite in polarity and their electric fields are
conservative.

The change in field strength (or electric force) at a given distance multiplied by
the area of a sphere at that distance is always constant. For instance, if the distance
from the center of the charge is doubled, the electric force is only one-fourth because the
area of the sphere has quadrupled and the product of the force times the area must
remain constant. This, of course, applies only for distances greater than the radius of
the electron or proton. Inside a charged body the field strength will be zero if it is a
conductor or will decrease until it is zero at the center if it is a dielectric material.

The radius of the electron or proton determines the total energy in its electric
field and therefore its electric reactivity with respect to other charges and electric fields.
By analogy, reducing the matter in the sun to the diameter of a baseball would greatly
increase the total energy in its gravitational field. It would theoretically become a black
hole from which light could not escape. The gravitational force at the surface of a body
with the matter of the sun and the radius of a baseball would be incredible. The

gravitational field energy gained by reducing its size from its present radius to a baseball
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is enormous. Its gravitational reactivity with another body like the Earth within the
Earth’s gravitational field would be immense.

The same would be true of a charge if its radius is decreased. The electric field
strength at its surface would increase inversely with the square of the radius. Reducing
the radius of the charge by one-half would increase its electric field strength at its
surface four times. The total energy in its field also would greatly increase. Decreasing
the radius of a charged body without changing its charge will greatly increase its electric

field energy and its electrical reactivity in a uniform electric field.

Mass—An Electromagnetic Property

An electron at rest with respect to the Earth’s rotating frame of reference has no
detectable magnetic field. However, once the electron begins to move it creates a infinite
series of magnetic and induced electric fields whose total energy is proportional to the
square of its velocity relative to the Earth. As mentioned earlier, Professor Thomas
Barnes in his book, Physics of the Future, proves that this induced magnetic and electric
field energy is equal to the kinetic energy of the charge. In other words, the classical
mechanical Kkinetic energy is equal to an electromagnetic energy of classical
electrodynamics.

This development of the accelerating charge’s magnetic field will in turn produce
a back electric field, which will in turn produce another magnetic field, which will in
turn produce a back electric field, ad infinitum. Using Maxwell’s third and fourth laws
of time variant magnetic fields producing electric fields and time variant electrical fields

producing magnetic fields, Barnes shows that the back electrical field impedance is equal
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to the charge’s mass inertia. As the charge is decelerated with respect to the Earth, the
electromagnetism gives a forward inertia exactly equal to the classical inertia of the
object’s mass. Professor Barnes mathematically formulates the inertia and Kkinetic
energy of mass as an electromagnetic phenomenon of charges (their electric fields and

induced magnetic fields). The inertial rest mass of a charged particle is a function of

2

charge and particle radius and is expressed as m= , where m is inertial rest

r
mass, ( is a unit electric charge (1.6 x 107" Coulombs), r is the radius of the particle, and

4 is the permeability of the medium around the particle. Professor Barnes developed

these mechanical properties of matter (mass and Kkinetic energy) from classical
electrodynamics. However, he failed to notice that the velocity and the permeability are
with respect to the Earth’s rotating gravitational frame of reference. Gravitational
frames of reference which translate and rotate through space form the bases of relativity
for all interactions of matter and energy.

This electromagnetism developed by Barnes equally applies to electrons and
protons. This raises the question, how can a proton, which has an equal amount of
opposite charge as an electron, have a different and larger inertial mass and Kinetic
energy than an electron at the same velocity? If inertial mass and Kkinetic energy are
really electromagnetic phenomena, how can two charges with the same absolute value
have different apparent masses? Barnes begins by showing that the conventional
wisdom concerning a proton’s size is wrong. The proton has a smaller radius than an

electron which gives the proton a much greater energy in its electric field than the

,U_ for th
, for the
67r

electron with the same absolute charge. Professor Barnes’ equation, m =
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rest mass of a charged particle shows that the mass in electromagnetic terms is
proportional to the square of the charge and inversely proportional to its radius. This is
true because as a conservative field, the electric field strength at the charge’s surface
increases inversely with the square of the charge’s radius. Its total field energy greatly
increases with a radius reduction of particles with a constant charge.

This greatly increased field energy gives the proton much more electromagnetic
reactivity than the electron and this additional field energy is expressed as an increase in
mass. All matter is composed of these electric charges. In fact, the atomic weights are
determined by the number of electrons, protons, and neutrons (composite of an electron
and proton) in the atoms that constitute all matter. Most matter has an equal number of
electrons and protons so that they are neutrally charged. However, the individual
electrons and protons in matter react with all the other electrons and protons in other
matter. The electromagnetic value of the mass of electrons and protons is a function
only of radius and of charge for a given permeability or gravitational frame. The
charges of an electron and proton are equal but are opposite in polarity. The
electromagnetic reactivity of equal charges is inversely proportional to the charge’s

radius (regardless of polarity) in the gravitational frame of the Earth. The mass of a

body is determined by the summation of all the electromagnetic mass values of all the

electrons and protons in the body.

Mass Increases—Electromagnetic Phenomena

The mass (both inertial and gravitational) of matter can change under two

different sets of conditions. The fact that mass can change in these two cases gave

Copyrighted by David Penny Page 65 1/14/63



Einstein the basis for his mass-energy equivalence equation, E = mc”. In the first case,
mass is lost when the electromagnetic energy generated by the charges in matter goes
into the forming of bonds in chemical or nuclear reactions. Inversely, mass is gained
when bonding energy decreases. In the second case, mass increases when its velocity
relative to a gravitational field increases (the electromagnetic fields of the charges
increases). Again the mass decreases when its velocity relative to a gravitational field
decreases. The Einsteinian relativity interpretation of this mass change claims the
quantity of matter changes and converts to energy. Mass and energy quantitatively
converts according to E=mc’ in accordance with the law of conservation of mass and
energy.

The electrodynamics relativity of this paper has a different interpretation of this
mass change. In electrodynamics relativity, mass is a phenomenon of the electric fields
of charges in matter. In the first case, the electric fields and their induced magnetic
fields lose field energy in chemical and nuclear bonding. The superposition of the
charges’ fields (in the two interacting bodies of matter) results in a bond which reduces
the total net field energy of the two bodies. This is similar to an energy well which
makes the reaction energetically favorable for both chemical and nuclear reactions. The
quantity of charges in the two bodies has not changed but their total net electric and
magnetic field energies have decreased. This decreased energy is conserved as the
bonding energy. As a consequence, the union of these two bodies (resulting in less field
energy) has reduced the electromagnetic reactivity of the two bodies with respect to a
gravitational field. This reduced reactivity will result in less inertial and gravitational

reactivity or mass effect. It will have less momentum at a given velocity, less weight in
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gravity, and less inertia for acceleration. The quantity of charges in the matter did not
change. Only its electromagnetic fields changed and (with those changes of field) its
mass changed. No matter disappeared nor will it reappear if this reaction reverses and
the charges regain their electromagnetic field energy. Neither the amount of charge nor
the amount of matter changes in reactions. Rather the electromagnetic energy changes
to produce the changes in mass.

In the second case, if electrons and protons do not quantitatively increase in
charge as they approach the speed of light, how does their electromagnetic inertial mass
increase as they approach the speed of light? The magnetic field created by the motion
of a charged particle in the Earth’s gravitational frame induces a back electric field,
which in turn induces a magnetic field, ad infinitum. This creates a back impedance to
the motion of the charged particle as well as the magnetic field, which is the Kinetic
energy of the charge.

However, as the charge continues to accelerate toward the speed of light, the
electric field of the charge must change its lines of force near the speed of light. Ahead
of the charge in the direction of travel, the lines of force will undergo a Doppler effect.
This happens because an electric field can only propagate its lines of force at the speed of
light in the ambient gravitational frame of reference. Likewise, the lines of force
perpendicular to the direction of travel will become curved back as they move out at the
speed of light from the charge traveling near the speed of light. This leads to a distorted
electric field, which reacts with its corresponding distorted magnetic field in an
exponentially increasing back impedance as its velocity approaches the speed of light.

The result is an increase in inertial mass identical to that predicted by Lorentz’s
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transform. Lorentz developed his transforms as an impedance in a fixed aether, which
gives the same results of an electric field back impedance in the Earth’s gravitational
frame. An analogous situation in mechanics is an airplane as it approaches the speed of
sound. Mechanical wave energy (especially sound) cannot escape the forward proximity
of the plane and the waves pile up forming a non-linear impedance to the plane’s
forward motion. Professor Barnes (following another line of thought using an
electromagnetic feedback similar to his electromagnetic inertia) shows that this non-
linear increase in electrical impedance is identical to Lorentz’s relativistic mass change.

The nonlinear electromagnetic back impedance gives the effect of increased
inertial mass to matter made of charges. It is an electromagnetic phenomenon of back
impedance and not a conversion of energy into matter. The electric charges do not
changed quantitatively but the electromagnetic inertial mass increases in conformity to
Lorentz’s transform that Einstein interpreted as a change in mass or matter. This effect
is only in the direction of the charge’s (or matter as an accumulation of charges) travel.
Since the speed of the charge is essentially zero perpendicular to its near-light speed
trajectory, its inertial electromagnetic mass perpendicular to its trajectory is the same as
it is at rest with respect to the Earth’s gravitational frame. This treatment of mass as an
electromagnetic property of matter rather than an intrinsic mechanical property allows
the same body of matter to have two different values for mass in different directions at
the same time.

In a cyclotron, a charged particle develops a mass schizophrenia that has no
explanation either in classical mechanics or in Einstein’s relativity. As a charged

particle is accelerated to speeds approaching the speed of light, its mass in the direction
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of travel (longitudinal) increases greatly in accordance with Lorentz transforms.
However, at the same time the mass in the direction perpendicular to the travel
(transverse) is nearly equal to the rest mass. This is known because the field force
required to counter the centripetal acceleration and maintain the particle on the circular
course in the cyclotron is dealing with a transverse mass according to F=ma, much less
than the large relativistic longitudinal mass. The transverse electric force field would
have to be nearly infinite to keep the charged particle from exiting out the side of the
cyclotron, if the transverse mass were equal to the large longitudinal mass. How can the
same particle have two largely different masses (longitudinal versus transverse) at the
same time?

Again, classical physics and Einstein’s relativity have no adequate explanation for
this apparent paradox. However, electrodynamics affirms that the same charge can
have two different impedances (or electromagnetic inertias or masses) in different
directions at the same time. Professor Barnes has shown that mass is a function only of
charge, charge radius, and velocity. The velocity must be relative to an ambient
gravitational frame of reference. In the case of the cyclotron, the frame of reference is
the Earth’s rotating gravitational frame. If the tangential and radial velocities are
different, the electromagnetic mass of a constant charge will have two different values in
the radial and tangential coordinates at the same time. This case of dual mass values for
the same charged particle in a cyclotron is a clear example of relativistic mass as an
electromagnetic property of matter composed of non relativistic charges.

Matter (in terms of electrodynamics relativity) is equal to the charged particles of

electrons and protons with their intrinsic electric fields. Matter is not equated to an
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intrinsic mass as in classical or modern physics. Rather, mass is a property of the
electromagnetic fields of the electrons and protons. These electromagnetic fields give
matter its inertia and gravitational mass characteristics in an ambient gravitational
frame of reference. The mass of a body is a function solely of the total electromagnetic
field energy of the constituent electrons and protons of the body. The mass can vary
with changes in (1) the number of charges, (2) electrical or nuclear bonds, (3) the relative
velocity in a gravitational field, or (4) the relative strength of gravitational field. All of
these change the electromagnetic field energies and reactivity of charges in matter.
Mass is not an intrinsic mechanical property of matter but is a property of the variable
electromagnetic fields of the immutable charges (electrons and protons) in matter and

their reactivity to gravitational fields.

Electrons and Protons—The Bases of All Physical Phenomena

Without two charged particles (the negative electrons and the positive protons),
there would be no neutrons, elements, or atoms. The other subatomic particles
degenerate. The exceptions to this are figments of the quantum mechanic’s imagination.
“Particles” like the neutrino have no mass or charge. A particle without mass? Is it the
missing mass of the big bang? Another ghost particle is the Higgs boson whose
theoretical existence is owed only to the theoretical Higgs field. The two charges,
electron and proton, with their respective electric fields appear to be the only non-
degenerating particles in the Universe. It also appears that elements are composed of

them, a neutron being a composite of an electron and a proton. The electron and proton
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are the stable building blocks of matter, contrary to the accepted theories of quantum
mechanics.

Matter composed of charges (electrons and protons) is the basis of all physical
phenomena. Without matter composed of charges there is no mass, no inertia, no
gravity, no source of mechanical and electromagnetic waves, no electric fields, no
magnetic fields, and no chemical and nuclear reactions. According to Einstein’s
relativity, all energy is a form of matter and vise versa. All the main forces, including
the weak and strong nuclear forces, find their source in matter. Previously, the charges’
electric fields are shown to be the prime cause of magnetism, mass Kinetic energy, mass
inertia, and electromagnetic wave generation. Several questions still remain. Since
gravity is a property of matter and matter is composed of electric charges, is gravity a

property of these charges and their electric fields?

Gravitational Fields—A Preferred Frame of Reference

As previously mentioned, a charged particle like an electron which is stationary
with respect to the Earth’s rotational frame of reference generates no magnetic field. In
fact, no magnetic fields exist apart from a charge’s electric field moving in a
gravitational frame. This would indicate that the gravitational field of the Earth is
rotating with the Earth. A verification that gravitational fields move with the rotation of
their celestial body came in the Apollo flights around the moon. High-density masses
below the surface of the moon caused the orbiter to wobble in its orbit as it passed over
the masses. The gravitational field of these high-density masses remained fixed over the

masses regardless of the motion of the moon. The gravitational field originates in matter
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and moves with the matter. Although it exerts its force from its center of gravity
(according to Newton’s law of gravity) the gravitational field rotates with the matter as
it rotates on its axis and translates with the matter as it moves through space..

The magnetic field of an electric charge is a product of the interaction between
the moving electric field and the ambient or local gravitational field. As stated several
times earlier, without electric field motion in the rotating gravitational field of the Earth,
there is no magnetic phenomenon. The series of magnetic and electric fields, induced by
the charge’s relative velocity, is equal in energy to the charge’s kinetic energy. Without
this relative motion in the gravitational field, the charge has no Kkinetic energy.
Magnetism and Kinetic energy of both charges and matter composed of charges on the
Earth exist only in relation to the Earth’s rotating frame of reference. The Earth’s
frame of reference is rotating about the Earth’s axis at 1000 miles per hour and
revolving about the sun at about 66,000 miles per hour. Any other axial, solar, or even
galactic motion generates negligible magnetism or Kkinetic energy for matter in the
Earth’s rotating frame of reference. Conversely (and equally important), these other
frames of reference create little or no mechanical or electrodynamic effects such as drag
on the charges in matter in the Earth’s rotating frame of reference. The rotating matter
in the Earth supplies the preferred or predominant ambient frame of reference for

electromagnetic phenomena including the mass properties of inertia and gravitation.

Gravity—Electric Field Phenomena

It is quite significant that the electric field of a charge interacts with the

gravitational field to produce a magnetic field. An electromagnetic entity (the electric
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field of charges) interacts with a gravity field to produce another electromagnetic entity
(magnetism around charges). Logically, this implies that gravity has electromagnetic
properties or that it is an electromagnetic entity itself.

Gravity does not exist apart from matter and is most significant in large
quantities of matter composed of charges (celestial bodies). What about matter causes it
to generate gravitational fields which represent the tremendous amounts of energy in
celestial bodies? Since the gravitational fields move and rotate with the matter that
produces them, the matter must have some entity in it to generate this field strength and
to pull and rotate it with the matter. Since matter, in essence, is composed of charges, it
must be some property of the charges that can generate this gravitational field energy
and can entrain it. Gravity is a force field that acts at a distance. The only intrinsic
property of charges which act at a distance, is their electric fields. Unless some
mysterious field or energy source is found in matter and its charges, it is logical to
assume that gravity and its field energy originate in matter and act at a distance from
matter through electric fields or a product of the interactions of electric fields of charges
in matter.

Given that the interaction of electric fields with gravity produce magnetic fields
and that matter composed of charges has only electric fields to act at a distance, the
conclusion that gravity is an electromagnetic phenomenon is inescapable. Given the
primacy of the intrinsic electric fields over magnetic phenomena in charges and in
electromagnetic waves since Maxwell developed his laws of electromagnetism, several
other conclusions seem reasonable. First, gravity fields are electric fields whose source is

the accumulative electric field of the charges in a body of matter. Second, the electric
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field of gravity has no intrinsic magnetic component identical to the intrinsic electric
field of a charge. Third, magnetic fields are probably a cross product of a velocity
vector between the electric field of the charges in one body and the ambient gravo-
electric field. Fourth, the electric field of gravity is the medium of electromagnetic wave
propagation (even in deep space) just as the electric fields and their induced magnetic
fields are in matter. Fifth, the gravity electric field will have permittivity (an electric
constant) and permeability (a magnetic constant dependent on permittivity) that will

vary in its conservative field. This will cause the speed of light to change as these

constants change according to the formula, c’ . If gravity is an electric field

1
cu
phenomenon, why is it so much weaker than Coulomb electric forces? The gravitational
force is about 107’ times as strong as the Coulomb (or electric) force and probably a
second order effect of the Coulomb field.

With equal numbers of electrons and protons in matter, why would not the like
and unlike electric forces be equal to each other? In this case, there would not be a net
attractive electric force (even a weak one) to supply the gravitational force.

There are several possibilities to explain this net attractive force of gravity as
electric field phenomena. First, Barnes, in his development of gravity as an analog of
electromagnetism, proposes that there is a field overload or saturation effect whereby
like fields saturate before unlike ones. This effect is known in electromagnetism. When
fields superimpose, like fields reach a higher net value than unlike fields in the area
between charges. This means that they will saturate sooner because the like fields reach
higher net field strengths first. Second, all matter has a paramagnetic effect in which the

magnetic fields caused by the magnetic moments of charged particles in atoms tend to
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align with each other and produce a net attractive magnetic force. Though slightly
weaker than the electric fields that produce the magnetic fields, a form of
paramagnetism could be the source of an attractive gravitational force. Known
phenomena of imbalances in electric fields or magnetic fields in matter could explain the
attractive force of gravity as electromagnetism. However, with gravity as an electric
field effect of 10 " of a normal Coulomb (electric) field, it will very difficult to measure
the gravo-electric or its induced paramagnetic field in the presence of the Coulomb fields

of charges.

Equivalence of Gravitation and Acceleration Frames

Although the lines of force are not identical, gravitational and accelerating
frames are basically equivalent in strength and gravitational and accelerating masses are
basically equivalent in value. This is because the same electric fields of small bodies of
matter are interacting with the same gravo-electric fields of large bodies in gravitational
and accelerating modes. Einstein (because of his flawed photon and constant velocity,
mediumless light views) affirmed that gravity warps space instead of believing that light
reacting with gravity fields. With his general theory of relativity of gravity and
acceleration equivalence, would he conclude that acceleration warps space too?!!
Inertia and gravitational masses are reacting with the same gravo-electric field. That is
why there is equivalence.

Because of the conservation of energy, in electric and gravity fields, F x A equals

a constant (F is the field force and A is a closed area with F perpendicular to its surface).
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The field potential is inversely proportional to the distance between uniform field lines of
force so that the potential decreases with the radius from the body.

For interactions near individual atoms, as in chemical reactions, the electric
Coulomb forces are predominant. For interactions at distances from large celestial
bodies, the net gravo-electric forces become predominant. A previous section on field
theory explained how the fields of large bodies with weak surface field forces can
predominate over much smaller bodies with strong surface field forces at distances of
many radii from the small bodies. Even, the gravo-electric field of a celestial body at
distances greater than its surface will predominate over the electric Coulomb forces of

the small atoms that compose the celestial body.

The Nature of Electric Fields—Introduction

The force field lines of an electric field of a charged particle (such as an electron)
radiates from the surface of the particle. The electric fields of electrons and protons are
uniform in a free state. This implies that they have a uniform charge over their surface
because with the particles as conductors, the charge of a single polarity energetically
spreads by repulsion over the particle’s surface. This is known from larger charged
conducting bodies that have all of their charge evenly spread over their entire surface
with no charge inside. Although the center of force is the center of the charged particle,
the field actually is at a maximum at the surface. According to the conservation of
energy law, the average electric field strength on a closed surface, multiplied by the

surface area of the same closed surface is equal to the charge on the particle. The
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electric field lines of force will terminate (perpendicularly) at the surface of the charged
particle in a free state.

Any disturbance or change in the electric field will travel outward at the speed of
light. The change apparently travels along the electric field lines. This implies that the
effect of the change is not instantaneous at a distance but has a time delay determined by
the speed of light. This would also imply that the change is propagated as an
electromagnetic wave with the speed of light. Is the electric field of the charge composed
of electromagnetic waves or is it the medium for a change wave to travel in?

The electric field of a charged particle has no magnetic component in a free state
at rest with respect to an ambient gravitational field. With no magnetic component,
there are problems for the electric field to be either an electromagnetic wave in
composition or an electromagnetic medium. Without a magnetic field, the charge’s
electric field cannot be a transverse electromagnetic wave or composed of
electromagnetic waves that have an oscillating magnetic field. Prof. Barnes proposes
that the space medium is composed of transverse electromagnetic waves traveling in the
same direction but with their fields exactly 180 degrees out of phase. This would
account for the net zero fields at any one time. Although this might be possible, it would
require a single source to produce two mirror image transverse waves at the same
moment. It is also unclear under what conditions an accelerated charge would produce
such a set of twin waves. Likewise, this model provides an unsatisfactory wave model
for the electric field of a charge. The charge would rapidly radiate away its energy in a

short time since no energy returns to it. How can a change in an electric field (without a
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magnetic component) travel out in the electric field at the speed of light like an

electromagnetic wave?

Longitudinal Electric Waves—Parallel Plate Capacitor

I remember two things from the past which may shed light on this question.
Someone once told me that Nikola Tesla proposed the existence of longitudinal electric
waves. I believe that it was in reference to efficient wireless transmission of power and
signals. In addition, I recall that Hans Mueller, an MIT physics professor who
specialized in dielectrics, suggested that the electric energy stored in a parallel plate
capacitor might consist of longitudinal, standing electric waves. The electromagnetic
spectrum consists of transverse waves with oscillating electric and magnetic fields
perpendicular to each other. These are called transverse because their direction of
travel is perpendicular to the direction of the vibrations in the electric and magnetic
fields. But longitudinal waves vibrate differently. In a longitudinal wave, the medium
vibrates back and forth along the same line on which the wave moves. A longitudinal
electric wave would have an electric field condensing (contracting) and rarefying
(expanding) without a transverse component. It would induce no magnetic component
because the cross vector of the velocity and electric field is zero according to Maxwell’s
fourth equation. It would be a standing wave if there were equal waves coming and
going in phase. Is there any evidence that the electric field of a charge is composed of
longitudinal, standing electric waves traveling between two charges of opposite polarity?

Electrons flow into a parallel plate capacitor on one side and out the other side

when a voltage is placed across the plates. Under normal conditions, no electrons pass
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between the plates. This phantom current between the two plates is called a
displacement current. The capacitance is proportional to the area of the plates, the
distance between the plates, and the permittivity (electric constant) of the material
between the plates. The capacitor stores electric energy in proportion to the square of
the voltage between the plates. Identically, the energy in electromagnetic waves is
proportional to the square of the amplitude of the electron’s field (voltage) of the waves.
The plates in a capacitor are conductors so there are no voltage differences across the
surfaces of the plates. The electric field lines are perpendicular to the plates and in
straight lines between the plates. There is no magnetic field induced by the electric field
except at the outer edge of the plates. This magnetic field is negligible in the region
between the plates. Since the capacitor has a capacitance even with a vacuum (no
matter) between the plates, the energy of the electric field is not stored by creating an
electric dipole in atoms of matter. Since no electrons are passing between the plates, the
electric field is not created by the electric fields generated by a current of charges
between the plates. The electric repulsion of the electrons will evenly distribute the
electrons across the surface of both of the plates (both of the plates are conductors).

The electric field of free electrons is radial; however, because of the parallel plate
geometry, the electric field components of all of the electrons parallel to the plate cancel
each other out except on the edge of the plates. This unique geometry helps eliminate
some possible explanations of the nature of electric fields. Before a voltage is applied
across the plates of a capacitor, there is no electric energy transmitted or stored between
the plates. As the voltage across the capacitor increases, additional electrons are added

to the negative plate and there is a time variant increase in the electric field. The electric
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attractive force between the plates increases as the electric field increases. Since there is
no flow of charges between the plates, the electric energy must be transported into the
space between the plates by a non-constant (time variant) electric field without a
mechanical transport material like moving charges.

Normally, a time variant electric field would produce a magnetic field. Further, a
time variant electric field, like an accelerating electric field of an electron, produces
electromagnetic waves. Neither magnetic fields nor electromagnetic waves appear in the
parallel capacitor (whether with a vacuum or with matter) between the plates. Electric
potential in the conservative field of a free charge is expressed by energy equipotentials
at different radii in the radial field of charge. However, in the parallel plate capacitor,
there is an electric potential with non-radial (parallel) force lines. How is the energy
transmitted between plates by the electric field, and what is the nature of the electric
field such that the time variant changes in it do not produce magnetic fields or
electromagnetic waves?

The transmission and storage of electric energy between the plates by the passage
of energetic matter between the plates is not a possible explanation. No electrons or
other matter passes between the plates except in ionic discharge (which results in the
reverse transmission of energy.) In fact, the electric energy can be accumulated and
transmitted at a distance in a vacuum. The transmission of electric energy over a
distance without matter has only been observed by time variant fields or waves with
electric and magnetic components. The magnetic fields of time variant electric fields are
a product of the cross vector (curl) of the direction of change (velocity vector) and the

electric field vector in accordance the right hand rule. This is not possible where the
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electric field is in the same direction as the electric field change, which is the case of the
parallel lines of force (displacement current) in a parallel plate capacitor. Since it is
impossible to develop an electric field perpendicular to the displacement current at the
surface of the negative plate (because of the conductive nature of the parallel plates of
the capacitor), it is not possible for the time variant electric fields to produce transverse
electromagnetic waves to transfer energy between the plates. The impossibility of
transmission or storage of energy by magnetic fields or transverse electromagnetic
waves is affirmed by the absence of any magnetism between the parallel plates of the
capacitor.

However, a longitudinal, standing wave perpendicular to the plate’s surface could
be induced by the deceleration of the charges from a current velocity into the capacitor
to a stop at the surface of the plate. In a conductor like the parallel plate, the
deceleration would be perpendicular to the surface of the plate. No induced electric field
from this deceleration could be perpendicular to the deceleration since it would be in a
conducting material. According to the first law of thermodynamics, energy must be
conserved. The stopping of the electron at the surface will send an electric field change
ahead of its deceleration perpendicular to the surface into the volume between the
plates. This electric field change will travel at the speed of light across to the opposite
plate. This traveling electric field change will elastically reflect off the opposite
conducting plate with the same velocity (and without changing phase) and will return to
the other plate. This pulsed electric field change will travel back and forth as a
longitudinal standing electric wave without a magnetic component and without

significant attenuation. The wavelength in a vacuum or in certain dielectrics of the
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standing wave will be some harmonic of the distance between the plates which can
continue with little attenuation at this standing resonance wavelength.

Without matter and magnetic fields between the parallel plates of a capacitor,
electric energy must be transported into and stored in the volume between plates purely
by electric phenomena. Starting from zero electric energy before a voltage difference
between the plates exists, the energy of the electrons decelerating at the negative plate is
sent into the volume between the plates. Since the deceleration of charges produces
waves, and since the conductive materials prohibit transverse waves to be produced
perpendicular to the deceleration, the waves will be in the same direction as the
deceleration. Because this is the deceleration of an electric field, the wave will be an
induced electric field. Therefore, the wave (given these electric constraints and the
geometry between the plates) must be a longitudinal electric wave. Since the electric
field is in the same direction as the direction of travel of the wave, there will be no
magnetic field induced by this wave. With both plates as conductors, the electric wave
will reflect with symmetry so that the wave will become a standing, longitudinal wave
reflecting back and forth between the plates. In the special case of a parallel plate
capacitor with an electric field of parallel lines of force, the electric field must consist of

longitudinal, standing electric waves.

Electric Field of A Charge—L ongitudinal Electric Waves

Although the parallel plate capacitor is a special case, its electric field is
generated by electrons with radial electric fields. Because of the parallel plate geometry,

the electric field components parallel to the plates counteract each other leaving only the
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electric field perpendicular to the plates. The deceleration of the electrons to a rest state
at the surface of the negative plate does two things. It eliminates the magnetic field of
the electric field (which represents its kinetic energy.) It also generates a longitudinal
wave in the direction of its deceleration in accordance with the law of conservation of
energy such that the kinetic energy of deceleration is equal to the electric wave energy.
From this geometrically limiting case of electrons with radial electric fields, it is clear
that the radial electric fields of free electrons (and protons) which have no magnetic
components at rest are longitudinal electric waves also.

Besides having no magnetic field component, the electric field of the free electron
transmits changes out from the charge at the speed of light. They do not exert electric
force instantaneously but with a reaction time during which the field change propagates
out at the speed of light. This change or perturbation in the electric field not only travels
at the speed of light, but it also does not induce a magnetic field component in the
process. The speed of propagation in the electric field is similar to transverse
electromagnetic waves but the lack of a magnetic field in this propagation indicates that
the wave is purely a longitudinal electric wave, not a transverse electromagnetic wave.

A standing electric wave which is longitudinal satisfies several other conditions
which fit the characteristics of an electric field. A standing wave is composed of two
waves (one coming and one going) in resonance. They have the same amplitude and the
same frequency, but are traveling in opposite directions. First, the charge is not losing
or gaining energy, since the identical energy waves are propagating in opposite
directions. Second, the standing wave phenomenon would appear to be stationary

although it has moving components. Third, in a radial configuration like the electric
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field surrounding a charge, this field of standing waves would still have an energy
gradient with a corresponding force field. The waves travel out radially along the force
lines and have a decreasing energy density away from the charge. In a Universe with an
equal number of positive and negative charges it is reasonable to explain why the
longitudinal electric waves are standing. A positive charge can send out positive polarity
waves and receive negative polarity waves from negative charges. The net exchange of
energy by the longitudinal waves will be zero with an equal number of positive and
negative charges and their standing waves.

Antennas are used to receive electromagnetic waves. Although the art of
designing antennas is complex, the antennas are basically conductors of a certain
geometric configuration which allow the electromagnetic waves to induce a current in
the antenna with its oscillating electric field, its oscillating magnetic field, or both. Some
antennas can pick up only the electric component. Other antennas only detect the
magnetic component. Usually they receive transmissions of radio, television, microwave,
or any other electromagnetic waves used for communications. Almost without
exception, they are designed to receive transverse electromagnetic waves.

Conversely, transverse electric waves are generated by oscillating electrons in a
transmitting antenna at a certain frequency. These accelerating and decelerating
electrons with their electric fields induce an electric field parallel to the movement of the
electrons. This electric field then produces a magnetic field, both of which are
perpendicular to each other and to the direction of the wave’s travel. A straight
transmitting antenna produces these transverse electromagnetic waves perpendicular to

its length.
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This same straight antenna could produce a longitudinal electric wave off each of
its ends. These longitudinal waves would have no corresponding magnetic wave so the
detection of these waves would require a receiving antenna that can be induced with
longitudinal electric waves of the same frequency of transmission. It was probably the
thinking of Tesla that such longitudinal electric waves could wirelessly transmit power
and signals more efficiently without the transmission losses created by an oscillating
magnetic field. The detection of the longitudinal electric waves off the end of a radio
antenna would be experimentally possible using an electric antenna. Signals are
received by electric antennas off the end of radio antennas but care must be taken to
make sure that these signals are truly longitudinal waves instead of the signals induced
by the powerful transverse waves nearby.

Consider an electron (negative charge) stationary to the Earth’s rotating
gravitational frame of reference. Is its static electric field composed of longitudinal,
standing electric waves radiating out from its surface and coming back to its surface at
the speed of light? A proton (positive charge) will send out electric waves of a certain
polarity and have incoming waves of the reverse polarity from negative charges. With
equal numbers of positive and negative charges in the Universe, every charge can have
an equal amount of energy exchanged between the incoming and outgoing longitudinal
waves so that a standing wave phenomena is produced. Given the conservation of
energy, these standing waves would have a static appearance with no gain of entropy.

Certainly, the perturbations in this field which are created when a charge begins
to move in a gravitational frame, are transmitted out at the speed of light like an electric

wave. When a charge moves, it induces a magnetic field perpendicular to its motion like
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the oscillating electric field in an electromagnetic wave. These standing wave electric
field characteristics are the same as the electric field characteristics in electromagnetic
waves, but without the magnetic component. Is this simply because electric fields are the
same regardless of whether they are fields or waves? Or is it because the electric fields
are really wave phenomena? I would like to propose that the electric fields of charges
are indeed longitudinal, standing electric waves. This is true whether the fields are in
radial configurations produced by stationary free charges, in parallel lines produced by
parallel plate capacitors, or in distorted patterns produced by strong gravitational
frames or near light speed frames in a gravitational frame.

With the electric fields as longitudinal, standing waves, several electromagnetic
phenomena would have some interesting explanation. The electric force field lines of
one charge are distorted to match up with the force field lines of a nearby charge. This
field phenomenon would be understandable as the formation of standing waves which
match. Also the velocity of a charge in a gravo-electric field would produce a moving
magnetic field as the progressive and regressive matching up of the waves of the charge
with the gravo-electric waves of the celestial body. The acceleration of a charge’s wave
field in a gravo-electric field would also induce electromagnetic waves in the gravo-

electric field as matching standing waves phenomena so that energy is conserved.

Questions and Answers

1) Why are the fields of electrons and protons different in force direction if they are
both standing, longitudinal waves which should not have any difference in direction of

electric force? [Answer—The polarity of e-field in a longitudinal wave. Superposition
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of like polarity fields (for example, two electrons) will increase the net e-field strength,
creating an energy hill and a repulsive force. The superposition of unlike polarity fields
(for example, an electron and proton) will decrease the net e-field, creating an energy
well and an attractive force.]

2) If the electron and proton appear to be eternal, are their standing wave fields
eternal too? (Answer—Yes, similar to the electron and proton energies in the atomic
structure with their high rotational, electric, and magnetic energies that display
non-degenerating states, with little change of entropy over long periods of time)

A3 Can these standing waves radiate energy without loss of field strength, and what
keeps them from doing so? (Answer—They do not radiate; opposite directions of
standing waves make internal energy of charges stable.)

“) How do these wave fields interact with gravity and produce magnetic fields, why
are the magnetic fields a product of a curl of vector, and what is the role of the
conservation of energy in this? (Answer—Gravity is probably a field of longitudinal,
standing electric waves. Not sure why the curl geometry is required by conservation of
energy; the answer probably lies in exact nature of gravity e-field and charge e-field
interaction.)

Q) What determines the wavelength of standing electric waves? (Answer—Electric
waves will have wavelengths roughly equal to twice their e-field strength or the

square root of their energy. In radial electric fields of charges the wavelength may
decrease as the radius from the center of the charge increases because the energy and e-

field decrease with the radius.)
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(6) If the electric fields of charges and gravity are longitudinal, standing electric
wave phenomenon, what is the frequency of the waves? (Answer—It is probably very
high at 10*’ Hertz or more, based on the vibration or orbital cycle of electrons in atoms.
Since the fields interact with the smaller diameter proton, they must be of a wavelength
less than 10 ° meter, and with a velocity of 3 x 10° meters per sec, the frequency may be
10°° Hertz or more.)

@) What is the generator of the electric field waves of the electrons and protons?
(Answer- the electron and proton probably have an intrinsic energy equal to their total
electric field energy in the form of motion related to vibration or spin. Vibration seems
the most likely candidate. The frequency of the electric field waves is probably the same
as the cycle of this spin or vibration. The motion of this electric charge is the generator
of the electric field waves and may be a function of absolute temperature.)

3 Are the intrinsic electric fields of charges dependent on temperature? (Answer-
This is a question for which I do not have an answer. However, it may be possible that
the wave frequency of the electric fields are temperature dependent.)

9) Are black holes possible? (Answer- Probably not, because of the intrinsic electric
fields of electrons and protons and their induced magnetic fields which give matter its
bulk. They would have to lose their intrinsic fields - which is not possible. Other
subatomic particles including neutrons have no longevity (probably even in intense

gravitational fields) to compose such a black hole body.)

Questions that need answers:
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(1) Why is the right hand rule valid? How is it mandated by the law of conservation
of energy? This may be the key to the nature of the gravo-electric field and its
interaction with the electric fields of individual charges. It may also be the key to
the atomic structure.

(2) Angular momentum and its conservation would be explained by this theory as a
magnetic field created by the rotary motion of electric charges in a gravitational
field. Would this also explain the precession of a gyroscope and its reaction force
against gravity when it is horizontal. This reactive force may be the interaction
of the induced magnetic field created by rotation of the charges in the gravity
frame and the gravo-electric field pulling it downward? It is difficult to explain
the antigravity reaction force and effect from classic physics which only explains
it as a consequence of the cross vectors of the right hand rule. The right hand

rule predicts the effects but does not explain the force phenomena.

Conclusion

Matter is composed of two stable charges (the electron and proton) that possess
intrinsic electric fields. Neutrons which decompose into an electron and proton and all
other particles from quantum physics are phenomena produced by the interaction of an
equal number of electrons and protons in the Universe. Magnetism is not an
independent phenomenon. It is a product of electric field and gravitational field
interactions. Magnetic fields are probably a cross vector of time variant electric fields
relative to gravitational fields. Gravity is a weak attractive electric field produced by the

intrinsic electric fields of charges in matter. Ergo, magnetic fields are induced by an
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electric field moving in gravo-electric fields expressed by the right hand rule.
Consequently, the induced magnetic field will be proportional to the square of the
charge’s relative velocity in the gravitational field and the strength of the gravitational
field.

In fact, the induced magnetic and electric fields of a charge by motion relative to
a gravitational frame of reference is equal to the kinetic energy of charge as Professor
Barnes proved. Also inertial mass value produced by the charge’s electric field, its
induced magnetic and magnetic fields, and its kinetic energy will increase nonlinearly in
accordance with Lorenz’s transforms as the charge approaches the terminal velocity of
the speed of light. This is the speed of light as determined by the strength of the
gravitational field. This relativistic change in mass value is due to the non-linear
distortions of the charge’s electric field and the induced magnetic and electric fields as it
approaches the velocity of light. This nonlinear, relativistic effect on mass values at
velocities approaching the speed of light will give a material body composed of charges a
continuum of instantaneous inertial mass values ranging from a its rest mass to infinity.
In other words, there is continuum (not quantum) of velocities for bodies composed of
charges. The body’s mass value in a particular direction will depend on the angle
relative to its velocity vector in the gravitational field. This gives the mass of a single
body of matter a schizophrenic character with different transverse and longitudinal
values simultaneously as the body (composed of charges) approaches the speed of light.
This explains what takes place in a cyclotron.

Professor Barnes believed that gravity is an analog to electromagnetic

phenomenon but not identical to the electric and magnetic fields of Maxwell’s
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electromagnetism. Also, he proposes an electromagnetic transport medium entrained or
pulled about by celestial bodies in space but never equates gravity with this transport
medium. The entrained medium of Barnes consists of transverse waves which are 180
degrees out of phase and are traveling in the same direction, rather than longitudinal,
standing waves traveling in opposite directions.

The intrinsic electric fields of charges (whether as Coulomb charges or gravity)
are probably wave phenomena of longitudinal standing waves (two waves traveling in
opposite directions at the same time) rather than transverse electromagnetic waves.
Although the field appears to be static because the waves are standing, the field is
dynamic with continuous wave motion. The gravo-electric fields of large bodies provide
the transport medium for electromagnetic wave propagation. These gravo-electric
fields move both in rotation and in translation with their large bodies of matter and
superimpose their fields with other large bodies. These gravo-electric fields are the
ambient frames of reference for our laws of physics, bases of electrodynamics relativity
for smaller bodies, and the medium for electromagnetic wave propagation.

Electromagnetic waves are induced by the acceleration of an electric field in a
gravo-electric field. The primary induced electric field oscillates by interacting with the
gravo-electric field and it induces a secondary magnetic field, in the gravo-electric field
perpendicular to (and in phase with) its e-field vector. Both the oscillating electric and
magnetic fields are perpendicular to the Poynting vector for propagation. The square
of the velocity of the electromagnetic wave, ¢, is inversely proportional to the product of

the permittivity (electric),c, and permeability (magnetic), iz, derived from Maxwell’s

1
equations to give the equation, ¢’ = . The permittivity and permeability, a

EX UL
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constant dependent on permittivity, are values of the gravo-electric field of the local
celestial body’s matter which forms the ambient frame of reference. Therefore, the
velocity of an electromagnetic wave will decrease as the wave approaches celestial bodies
or systems (conditions where the permittivity and permeability increase) and will
increase in deep space where the gravo-electric fields become weak (conditions where
the permittivity and permeability decrease).

The equation E=mc” is not a mass-energy equivalence or conversion as Einstein

theorized. Rather mass loss represents the loss of electric field energy of charges due to
bonds in chemical, nuclear, or radiation reactions. This reduction in electric field
energy is no longer available for inertial and gravitational reactivity and is seen as a
decrease in mass. Mass is not an intrinsic property of matter but a dependent property
of the intrinsic electric field energy of the charges which compose the matter. Mass is
directly proportional to the sum of the total (not the net) field energy of the charges in
the body of matter. The electric field energy of a charge is proportional to the absolute
charge value and inversely proportional to diameter of the charge. The electron and the
proton which have equal absolute charges, have different mass values because the
proton is much smaller. The proton’s smaller size gives it a much larger total electric
field energy and therefore a larger mass value.

Inertial and gravitational masses are equivalent because the charges of one body
are reacting with the same gravo-electric field of another (generally larger) body. These
inertial and gravitational interactions are most prominent in small objects near celestial
bodies. The reactivity of the gravo-electric field of a celestial body to the electric fields of

a smaller body explains the inertial mass of Newton’s first law of motion and the reactive
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force of Newton’s second law as a necessary result of his third law of action and reaction.
The gravo-electric field supplies the reactive force for the second law and reacts with
matter’s moving electric fields to produce the magnetic field energy for the momentum
of the first law.

In a narrower classical view, this theory is a gravitational relativity of Euclidean
space with independent coordinates and linear time related by electrodynamics. This is
in contrast to the space-time continuum of interdependent space and time coordinates
related by Einsteinian relativity with gravitational warped space. However, in a broader
view, this theory is an electrodynamics relativity with gravity and mass as
electromagnetic phenomena. The electric fields of charges in matter are the bases of
gravity, mass, and electromagnetic phenomena including gravo-electric fields as the
medium of electromagnetic propagation. In short, all physical phenomena are related

to and dependent on the intrinsic electric fields of charges in matter.
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