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Viii Preface

PREFACE

| had at least five reasons to write this book. The first was to defend Newton’s
classical mechanics from false accusations raised by Einstein. The second reason was to
deliver Natural Philosophy (physics), from the mathematical bondage of which it was
submitted during the 20™ century. The third reason was to liberate the minds of scientists
in general, and physicists, in particular, from the corrupted 20" century slogan “publish or
perish.” The fourth reason was to help induce an implosive neo-renaissance by bringing all
sciences back to the womb of mother philosophy. The fifth and last reason to write the
book, Einstein on Trial, was to synthesize or fuse science, philosophy and theology of
the 21 century in one solid epistemological doctrine or school of thought.

First Reason.- The first reason shows the following false accusations of Einstein
against Newton’s Principia, or classical mechanics:

1. Classical mechanics is powerless to explain the anomalous motion of
planet Mercury.

2. Classical mechanics is incapable of explaining the equality between iner-
tial mass and gravitational mass.

3. Classical mechanics is incompetent to deduce formally (logically) the
mathematical structure of forces.

4. Absolute space of classical mechanics does not exist.

5. Absolute time of classical mechanics does not exist.

6. The cosmic ether (Sensorium Dei of Newton) does not exit.

7. In classical mechanics absolute rotation does not exist.

With the help of forerunners, | was able to disprove all the previous false
accusations against Newton’s classical mechanics.

Second Reason.- The second reason shows an invasion into the temple of
Natural Philosophy by a herd of modern barbarians who were expelled from the
temple of Mathematics. These 20" century “attilas,” riding horses with symbolic hooves,
annihilated the growth of all ontological grass in the meadows of Natural Philosophy.

Obviously, after Einstein created his GRT, he wrote, “Our experience hitherto
justifies us believing that nature is the realization of the simplest conceivable
mathematical ideas.” At least Einstein is only proposing to believe in his statement,
like any dogma of faith has to be believed. Mathematics, the queen of the formal
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sciences, should be treated as an almost sacred dictionary in the hands of natural
philosophers, because it allows us to translate our philosophical speculations about
nature into a precise language. For this reason, Mathematics is a wonderful medicine
to cure mental verbiage.

Third Reason.- Many years ago, when | was teaching physics to engineering
students, | gathered many definitions of the concept “engineering.” | putaside one of the
definitions, and | determined the “average” definition of the rest. The result was this:
Engineering is the application of science for the benefit of human kind. What about
the definition I left aside? In my opinion it is very accurate: Engineering is the art of
making two dollars with one dollar. Inthe last century, we introduced the word tech-
nology to replace the word engineering. Thus, technology is still the art of making a
profit. By the way, “art” in Greek is “techné.” After the second world war, technology
corrupted the minds of the lovers of wisdom. The slogan “publish or perish” was a trans-
lation of the previous slogan “don’t think, do it.”” Today, at the entrance of the new millen-
nium, we are buried under a mountain of irrelevant papers, though everyone calls them
scientific papers. We still do not know that diseases are caused by electrodynamic imbal-
ances at a cellular level. Today, we have to wait minutes to activate terrestrial rovers on
planet Mars, and hours to activate instruments on Pioneer 10. Today, we are empirically
discovering that “light can travel faster than light.” You do not need to be an expert in the
ontological and the logical principles of non-contradiction to conclude that the previous
proposition about light is an extremely idiotic statement. Confucius said that knowledge is
good, but better is its application. If Confucius referred to factual knowledge, then we
better listen to the German poet Goethe saying - If Nature does not want to reveal her
secrets to your spirit, you will never unveil them with hammers and wedges. - In the
present (August, 2000), physicists do not know there are longitudinal electric waves,
which travel millions of times faster than the speed of light. However, they are discovering
electric signals which they believe are transversal waves. Theoreticians from Cambridge
University, in 1837, knew about the probable existence of these new longitudinal signals,
which should be the minimum requirement to participate in truly intelligent cosmic dia-
logues. We must teach the young professors to write, at the end of their careers, treatises
on their subjects, and not a farrago of technological papers, which stagnate true theoretical
science. The list of unfulfilled applications of science is interminable. We are still using
Chinese technology, which is more than three thousands years old, to travel into space,
making electromagnetic smoke signals between mother earth and space-capsules (1 do
not consider them spacecrafts.) After seven thousand years of recorded history, we
should propose a toast to our magnificent engineers for having accomplished such
extraordinary technological feats with the primitive physics still used on this planet.
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Fourth Reason.- The first renaissance in science was explosive. Every
natural science broke loose from the womb of mother philosophy. When Experimen-
tal Philosophy was born, from the mind of Galileo, it was almost immediately ex-
pelled from the Mediterranean shores. Galileo on Trial, in 1633, by the fanatic
Inquisition of those days, was a signal for the young experimental philosophy to
emigrate from the temperate waters of the Mediterranean Sea to the cold climate of
northern Europe. Nordics, if they are idle in the summer, are not prepared for the
cold winter months ahead and often die. For this reason they adopted the experimen-
tal aspect of experimental philosophy. Thus, experimental knowledge (scientia)
was developed by the Nordics to survive the implacable winters. Philosophy re-
mained exclusively in the Mediterranean hands of the powerful theologians. Galileo
was forced to retract the heliocentric system as a philosophical truth. However,
Galileo was permitted to maintain the heliocentric concept as a mathematical hypoth-
esis. Hence, to avoid torture and even the penalty of death, experimental or natural
philosophy suffered a massive explosive Inquisitorial epistemological “big bang”
during the first renaissance.

In the 20" century, the new scientific priests have recreated a more subtle or
Scientific Inquisition. This modern Inquisition burns the new Giordano Brunos in
the flames of silence. The works of these modern rebels are seldom, if ever, pub-
lished in the journals of the new Scientific Inquisition. Bewildering as it may seem,
the most democratic country in the world, where we have a first amendment of
freedom of speech, there is no freedom to publish new concepts or theories, which
questions the sacred scientific scripts of the so-called prophets of the 20" century.
But the days of these new inquisitors are counted because of the global electronic
consciousness of our new century. It must be noted that no man or institution has
the right to silence the thoughts of any single person. The new implosive renais-
sance is already on its way. All sciences are beginning to return to mother philoso-
phy in order to master the philosophical scaffolding of the new advanced scientific
theories.

Fifth Reason.- There is nothing worse than an arrogant-ignorant university
professor. Ortega-y-Gasset refers to them as ignorant sages. These new scientific
barbarians are experts with crumbs of knowledge, but as any expert, they ken (are
acquainted with) their restricted gnoseological fields, but truly understand almost
nothing. The essence of this last statement came from Einstein when he referred to
one physicist, in particular. After this new implosive renaissance, which will be
well developed in the next few decades, the next generation will fuse, condense and
synthesize the fundamental knowledge of the formal disciplines, with the philosophi-
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cal, theological and scientific intellectual disciplines. They will fuse this knowl-
edge into one epistemological quantum. As the author of Einstein on Trial, | have
been honored to develop Einstein’s vision of a theology not based on a fearful God,
but a theology based on Un Amor Intelectual por Dios.

I will let the readers decide for themselves if | was able to reduce all physics
to one dynamical principle, to Newton’s second principle of motion. Itis my impres-
sion that my efforts in writing this book were focused on proving that everyone was
wrong, because everyone was only partially right. My last thoughts are for those two
great men, Newton and Einstein, who were lifted up to the shoulders of giants so that
they might look beyond where no man has ever looked before.

Jorge Céspedes-Curé
Maggie Valley, North Carolina, U.S.A.
August 15, 2000
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DEFENSE ADVANCED RESEARCH PROJECTSAGENCY
1400 WILSON BOULEVARD
ARLINGTON, VIRGINIA, 22209

October 17, 1975

Professor Jorge C. Curé
7207 Dartmouth Avenue
College Park, Maryland 20740

Dear Professor Curé:

As you requested, | had your report, “A New Electro-dynamic Law and Its Applications,” reviewed
by several scientists of the Department of Defense in order to determine whether the best interests of
the US Government would be served by its open publication.

Our normal policy is to encourage the widest possible publication and open scientific discussion of
new basic theoretical research, provided it does not have short-term weapons applications of an ex-
traordinary impact. Thus, DoD-sponsored basic research in masers, lasers, superconductivity, atomic
and molecular physics, explosives, etc., are given the widest possible distribution. On the other hand,
we would have been remiss not to have guarded very carefully the initial work on nuclear fission. In
general, however, the wide publication allows the greatest possible exploitation which is the strength
of our free society. Our review has recommended such a procedure for your new theory.

The reviewers found the approach very interesting, although the briefness of the report allowed only
a glimpse of the development. Their main area of concern was the predictions and applications. The
unusual effect here discussed seems to be formulated on the basis of reasoning in analogy to the
Mach-Thirring effect in general relativity, which itself has not been subject to experimental verifica-
tion. The take-off from such a controversial background, combined with the apparent violation of
conservation of momentum and its implied violation conservation of energy and the laws of thermo-
dynamics, will require the widest possible discussion in the physics community to explore these mat-
ters. On the other hand, the proposed experimental test is relatively simple and should provide a
straight-forward answer to this problem; and if positive, would therefore have implications towards
the general relativistic question. The applications, if true, would be important in the range of very low
thrust space flight and did not appear to have such unique and immediate military impact that we
would be justified in monopolizing it.

For your information, the reviewers also suggested that one of the main benefits of the theory might
be pedagogical and that considerably more development of the rationale would be useful in publica-
tion. Further, they would have also appreciated in appendix the detailed calculations of observables
and comparison with normal theory, for instance, the perihelion motion of mercury which you said
checked with general relativity. The illustrative effects of such calculations were thought to be very
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powerful.

Another matter which we discussed was the experimental test and the possibility of executing it at
some DoD laboratory. A review of such laboratories reveals that the specific equipment of such a
test, for instance large current superconductive rings, is not conveniently available in our laborato-
ries, although available in university labs. It would, therefore, be much more expensive for a DoD lab
to initiate such a test. The simplicity of the test, to those who have the right equipment, should
provide sufficient incentive once open discussion of the theory is available.

Again | thank you for your consideration of the national security and look forward to seeing further
development and publication of your theory.

Sincerely,

William A. Whitaker
Lt Colonel USAF

Military Asst. to the Director
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INTRODUCTION

It is a great fortune for modern and future science that this book comes into
print. In it is contained the scientific foundations for a new understanding of the
fundamental forces of nature, which govern phenomena from the nuclear to the cos-
mic scale. More importantly than a trial to Einstein, Jorge C. Curé brings to modern
physics orthodoxy an extension to Newton’s principles of his dynamic theory. He
sets down the basis for a classical Newtonian relativistic electrodynamics, for a
Newtonian quantum mechanics and for a Newtonian relativistic gravitodynamics. He
sets a sound philosophical basis for the principles of natural phenomena and then
translates the phenomenology and philosophical speculations into the rigorous lan-
guage of mathematics. The final consequences of these epistemological, ontological
and mathematical explorations are overwhelming. They imply a revision of modern
cosmology and suggest a glimpse of the path to that most aspired dream of physicists;
a unified theory of natural forces.

In chapter 1, Ontological Principles, he examines the philosophical knowledge
Einstein had about the ontological and epistemological foundations of physics. He finds, in
this respect, that Einstein was one of the few creators of 20" century physics who knew
precisely what he was doing in the philosophical foundations of physics. In this chapter,
Einstein is found not guilty.

At the beginning of the 20" century, it was clear that Maxwell’s wave elec-
tromagnetic theory had predicted an effect, which was never verified by Michelson-
Morley’s experiment. Also, the experiments of Trouton and Noble never verified
the prediction of Lorentz’s electrodynamic theory. At these crossroads in the history
of physics, Einstein opened a new path with his 1905 Special Relativity Theory
(SRT). With it he killed the concept of the “Luminiferous Ether,” chose to
uphold Maxwell-Lorentz’s electrodynamics and modified Newton’s dynamics. This
is the road which physical science has followed for a whole century.

In chapter 2, Newtonian Quantum Mechanics, the reader is to find some sur-
prises. Curé deduces a generalized Hamilton-Jacobi equation (HJ) from Newton’s
axiom of motion in a few mathematical steps. This generalized HJ equation contains
an extra term, which Curé calls the “quantum collective potential” (QCP). Curé goes
on to show the ontological origin of the QCP based on a philosophical consideration
when applying Newton’s axiom of motion. He shows this QCP to be identical to the
so-called mathematical Bohm “quantum hidden potential.” Curé calls the generalized
HJ equation, Hamilton-Jacobi-Bohm’s equation (HJB). He then shows that
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Schrodinger’s equation is a particular case of HIB’s equation. In this chapter, a
wave equation is deduced for the energy-momentum potential S, or generating func-
tion in mathematical physics. As a corollary, Curé deduces Planck-Einstein’s and de
Broglie’s hypotheses. Einstein is completely redeemed from unfair reactions about
his concept that “quantum mechanics is an incomplete theory.” In this chapter, Einstein
is found not guilty, at all, in quantum mechanics.

In chapter 3, Compendium of Electrokinetics and Electrodynamics, Curé
takes the reader to the crossroads of the beginning of the 20" century in order to question
that which Einstein upheld: Maxwell-Lorentz’s electrodynamics. Avast collection of Elec-
trokinetics (EK) and Electrodynamics (ED), which were scattered in the history of physics
of the 19th and 20th centuries, are examined. They are classified and also translated to a
modern vector notation. Then a new Newtonian Relativistic Electrodynamics is advanced
using a modern version of the old concepts of Newton when he talks about absolute space
and absolute time. Itis emphasized that Einstein did not change anything in Maxwell’s field
equations, nor in Lorentz’s electrodynamics. Thus, if Lorentz’s ED is incomplete, then
SRT is incomplete, and consequently both are wrong. However in this chapter, no judg-
ment is expressed against or in favor of Einstein.

In chapter 4, Newtonian Relativistic Electrodynamics, Newton’s three prin-
ciples are extended from three to five. Curé accepts Einstein’s challenge to deduce
“formally and logically” a Newtonian Gravitodynamics. In the elaboration of the challenge
he ends by deducing theoretically a new Newtonian Relativistic Gravitodynamics and a
new Newtonian Relativistic Electrodynamics identical to the one established by inspection
from empirical and semi-theoretical EK and ED at the end of chapter 3.

Curé presents several other outstanding contributions in this chapter: Experimen-
tal proof, which shows there is a new ED field proportional to the square of the electric
current. The revival of Eddington’s model of the neutron as a miniature hydrogen atom.
This model is a consequence of applying the new Newtonian Relativistic Electrodynamics
to the hydrogen atom. Thisapplication provides an example, which the new Electrody-
namics may provide a rational and rigorous explanation to the wealth and complexity of
phenomenology in the nuclear and atomic realm. It also provides an indication of the huge
magnitude of the outstanding work to be done.

Other topics in chapter 4 are the following: Three hybrid modern EDs in
which the variation of mass is maintained as in SRT, the “deduction” of Hertz’s
“hypothesis” and an interesting mathematical analysis of the commonly used “con-
vective operator,” which results in a logical and classical relativity law of veloci-
ties. Curé comes to the conclusion that the price we have paid for making space and
time relative has been high. Mass variation has caused total stagnation in electrody-
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namics for almost a century. Curé demonstrates that apparent mass variation is a
consequence of electrodynamic interaction of fast moving charges. Einstein, in this
chapter is found guilty, and the reader becomes aware that at the crossroads of the
beginning of the 21% century an alternative path is to uphold Newton’s dynamics and
modify Maxwell-Lorentz’s electrodynamics.

In chapter 5, On the Origin and Identity of the Cosmic Ether, Curé re-exam-
ines the ether concept discovering how Einstein himself resuscitated the concept in 1920.
However, the physics community never identified or recognized the very nature of the
ether, which now is re-appearing with the new name “zero point energy.” In this chapter,
he postulates the Primordial Energy Field theory, and Einstein, in a final analysis, is found
not completely guilty, buta hermeneutic victim of his time. With respect to the luminiferous
ether in relation to his General Relativity Theory, Einstein is found not guilty.

In chapter 6, Newtonian Relativistic Gravitodynamics, Curé has a further
store of surprises. He demonstrates that Newton provided, in his Principia in 1687, an
original explanation about the perihelic rotation of planet Mercury. This is presented as
solid proof of the falsity of Einstein’s accusation against Newton’s dynamics. In this sec-
tion, Einstein is definitively found guilty. However, in the next section, Curé defends Gen-
eral Relativity Theory (GRT), in the event that the sun is oblate. Using Lense-Thirring’s
solution of Einstein’s field equations of 1918, he calculates the intrinsic angular momentum
of the sun. For this he uses the astronomical measurements of the excess perihelic rotation
of planet Mercury. In a further application, Curé uses the same solution of Lense-Thirring
to analyze the case of the jovian satellites of planet Jupiter, in order to determine the
intrinsic angular momentum of the giant planet.

In the following section, Curé makes a thorough analysis of the concepts of inertial
mass and gravitational mass. He demonstrates the serious mistake made in physics for
having assumed the existence of two “essentially” different entities, when in reality they
were identical. Thus, Einstein’s Principle of Equivalence is found to be the result of an
unhappy act of philosophical, etymological and historical ignorance of the physicists of the
19" century. Here Einstein is found guilty for relying too strongly on the undeserved
authority of Mach.

Curé explains how Einstein assigned to his field equations of his GRT the
name “Mach’s Principle.” A*principle” that has brought much discussion into phys-
ics. In this section, he identifies 47 statements of Mach’s Principle put forth by the
physics community. Only a few coincide with Einstein’s original assertion. The rest
of the statements are free interpretations of Mach’s writings. However, the concept
has implications on the gravitational action of the entire universe; action on each one
of the material elements, represented by Einstein’s energy-momentum tensor. Curé
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calls this the Collective Cosmic Universal Gravitational Potential, in total analogy
with the Quantum Collective Potential. This tensor has far more implications. These
implications Curé explores in chapter 7.

In another section, Curé uses the measured starlight deflection by the energy field
of the sun to determine the stellar density of energy. He does this by using the Primordial
Energy Field theory, which he developed in chapter 2. Cureé then speculates about the
concept of Ritz where gravitational forces may be statistical residues of electrodynamic
fields caused by electric dipoles. At the end of this chapter, Curé speculates on a nonlin-
ear electrodynamic theory based on GRT and on an alternative explanation of the starlight
redshift. This work has profound implications on the Big Bang theory and modern cosmol-
ogy. Inthis chapter, Einstein is found guilty of false and unmerciful accusations, which he
made against Newton. He was critical of Newton in relation to the anomalous motion of
planet Mercury, and the incapacity of Newton’s dynamics to explain the identity of inertial
mass with gravitational mass.

In chapter 7, the last chapter, Einstein’s Theological Beliefs and Scientific
Theology or Cosmotheism begins with the analyses of four essays written by Einstein,
between 1930 and 1948, about “Science and Religion.” He illustrates how at times,
people thought that Einstein was an atheist but, he states, this was never true. Einstein
was a pantheist, i.e., a person who believes that God is everything in the universe.
Curé explains pantheism as one of the rational theologies: For a pantheist the uni-
verse is a part of God, while for other theological doctrines (Christianism, for ex-
ample) the universe is apart from God. This last position establishes that God’s
creation (the entire universe) is separated from God. Pantheism, on the other hand,
establishes that the universe is God. For a pantheist the question - what created the
universe? - is an absurd question, because it is equivalent to this other question -
what created God? Curé points out that a true pantheist cannot ask the question -
who created the universe? - Because for any pantheist, in particular for Einstein,
God is not “personal.” Einstein believed the concept of a “personal God” (that God
isauniversal Person) is the strongest point of bitter disagreement between Science and
Religion. After commenting on Einstein’s essays on Theology, Curé finds Einstein guilty of
lacking knowledge about the concepts of “consciousness” and “person.”

However, Curé points out, Einstein, through the four essays, foresaw the advent
of a future scientific theology. He believed that through a “cosmic religious experi-
ence” man could acquire transrational knowledge by a transcendental re-connection
with a Supreme Intelligence. In the rest of this chapter, Curé pursues, to its finality,
the consequences of these initial theological intuitions of Einstein. In this way, Curé
establishes the foundations of “Cosmotheism” or Scientific Theology.

The first proposition to prove scientifically is God’s existence in the real
world, outside and totally independent of the human mind. This is accomplished
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Collective Cosmic Universal Consciousness who is God. Curé accomplishes this through
a pragmatic definition of consciousness based on concepts advanced by Pierre Teilhard
de Chardin. The final conclusion of this new Cosmotheism is, that “God is Universal
Person,” a step Einstein never made in his writings on theology. Nevertheless, Curé states,
Einstein without realizing it, expressed mathematically the Universal Consciousness in his
General Relativity Theory. Curé demonstrates this at the end of the last chapter. Also, in
the last chapter of Einstein on Trial, there is this sense that Einstein motivated, in the mind
of the author of this book, the creation of a Cosmotheism. Some people say that a
pantheist is a person that has not had time to become an atheist. Had Einstein had that
time, he would have created Cosmotheism, and would have become the first cosmotheist.

This book has been many years in the making. The painstaking historical and
physical research, the rigorous theoretical and mathematical derivations are the results of a
lifetime dedicated to the pursuit of truth in natural philosophy. Why is it that this other
alternative path at the crossroads of the beginning of the 20" century has never been
presented to the scientific community in the established periodicals? The answer lies inthe
tight framework of the established scientific orthodoxy.

After the apparition of the noosphere, the developing human species invented
language to describe concrete objects, actions, qualities, needs and eventually not so
concrete abstract ideas. Then written language appeared with symbols and a combination
of symbols to represent language, which in turn described nature. In the ever more com-
plex human development, we invented mathematics to help solve problems, which were
too complex for mere words. Then as the process unfolded, certain mathematical entities
and concepts became fashionable and useful to explain and describe phenomenology.
Such is the concept of field to describe the interaction between real physical entities:
Electric or magnetic fields if the entities are charged particles or gravitational fields if the
entities are macroscopic or celestial bodies. Then, to find out about the microcosm, we
shoot particles into matter to learn about the behavior of the particles which bounce back.
Then, as we become comfortable with particles, we invent more particles as entities re-
sponsible for phenomena beyond the reach of our senses. And with this clever artifice, we
are able to predict more phenomena in the measure that nature’s reality conforms to the
properties we assign to these noetic entities. In this unfolding and ever more complex
process, we have come to a point in which we begin to confuse reality with the noetic
framework, which we have built to describe and explain nature. However, the frame-
work becomes a very successful paradigm and an orthodoxy becomes established as the
continuing success of the noetic framework is able not only to describe and explain but
also to build devises ever more elaborate for the comfort of human beings. Thus the birth
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and development of technology becomes a reinforcement of the building blocks of the
established scientific paradigm. This noetic lattice may even become so strong as to stifle
further progress in the discovery of the truth of nature.

It may do this in a twofold fashion: first by directing all further inquiries in a
direction away from the real questions which have to be solved, and masquerading such
research as unfashionable. Secondly by providing a paradigm within, which to interpret all
inquiries and reject all unorthodox interpretations. The strength of this paradigm we can
call the “power of the mind.” As teachers of experimental physics, we have often seen it at
work in students. It is an inner directing authority to reject false data, which does not
conform with established theory, but also to reject true data and obtain false results,
which confirm wrong hypothesis they mistakenly believe to be true. The “power of
the mind” builds theories upon theories, all solidly founded in sound experimental results in
an ever-stronger lattice until nature’s reality and the noetic paradigm becomes fused into a
single entity in the minds of scientists. Furthermore, science in the modern world is big
business. Huge laboratories, universities, science funding institutions and their research
objectives are dangerously threatened by unorthodox physics. Hence, it happened that
the noetic paradigm went at some point in its development, almost a century ago, into a
track that left behind another, perhaps much more adequate avenue of human seeking, as
Curé emphasizes and develops in his book.

Atthe turn of the new millennium, we are witnessing the birth of a new paradigm.
A new generation of physicists with the courage to dissent and follow their own convic-
tions is a huge challenge. To reinterpret and rebuild the whole framework is no easy
challenge. We have awhole century to catch up on. However, the price is that humankind
is not bonded by only one interpretation of space and time, and the stars become within
our grasp. Curé’sbook , Einstein on Trial, is the introduction to a new interpretation of
the Principles of Natural Philosophy. This new interpretation will guide us to an incred-
ible implosive renaissance in every field of knowledge.

Eduardo D. Greaves, Ph.D.
Caracas, Venezuela.  July 23", 2000.
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2 Jorge Céspedes-Curé

Introduction.

Newton’s preface to the first edition of Philosophie Naturalis Principia
Mathematica (Principia) [1], written in Latin, was signed by Newton at Cambridge,
Trinity College, May 8, 1686. On that occasion he wrote:

“I heartily beg that what | have here done may be read with forbear-
ance; and that my labors in a subject so difficult may be examined,
not so much with the view to censure, as to remedy their defects.”

The only major mistake we may find in Newton’s Mathematical Principles
of Natural Philosophy is precisely in the title of his masterpiece. It is difficult to
understand why Newton thought that Natural Philosophy should be based on
mathematical principles instead of metaphysical (ontological) principles. The main
purpose of this book is to remedy the “defects” of the Principia consisting of the
omission of different fields of applications of Newton’s dynamical methodology.
These fields are Gravitodynamics, Electrodynamics, Atomic dynamics (quantum
mechanics), Nuclear dynamics and Ergodynamics of moving vortices of condensed
energy.

11 Why Mathematical Principles of Natural Philosophy?

One can wonder why Newton said that Natural Philosophy rests on Math-
ematical principles. If we understand philosophy as the love for wisdom, and if we
understand wisdom as the search for first principles and first causes, then the origi-
nal title of Newton’s Principia is incorrect. However, Einstein would disagree with
us. The title of Newton’s Principia is correct if what Einstein [2, p. 274] once said
IS correct:

“Our experience hitherto justifies us believing that nature is the real-
ization of the simplest conceivable mathematical ideas.”

We first observe that Einstein only believes. He does not know that Nature,
the world of things, is the realization of our mathematical thoughts. In the second
place, Einstein’s use of the word “realization” was very unfortunate. If we etymologically
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consider the word “realization,” that is derived from the Latin word res, meaning
thing, then Einstein is telling us that Nature is the actualization of our mathematical
thoughts. We are convinced that Einstein did not mean this. What Einstein meant
was that our mathematical thoughts can very adequately describe the motion of things
in Nature. Otherwise, we must conclude that Einstein decided that to be and to think
is the same thing. The same idea was advanced by Parmenides 26 centuries ago.
This is the reason Einstein ended the paragraph, from which we extracted the previ-
ous quotation, by saying: “In a certain sense, therefore, 1 hold it true that pure
thought can grasp reality, as the ancients dreamed.” Now Einstein is talking about
grasping reality; he is talking about apprehending reality or the external world of
things. We cannot identify Nature with our thoughts. Ontologically, this is an impos-
sible identification. Nature cannot be thoughts. Nature is that it is, absolutely inde-
pendent from any human thought. Thus, if Nature is human mathematics, then Newton’s
title is correct. Nevertheless, we contend that Nature is not human mathematics, and
therefore, Newton’s title is incorrect.

From another point of view, Einstein would agree that the title of Newton’s
Principia is incorrect if what Einstein [2, p. 233] said in another instance is correct:

“How can it be that mathematics, being after all a product of human
thought which is independent of experience, is so admirably appro-
priate to the objects of reality? Is human reason, then, without expe-
rience, merely by taking thought, able to fathom the properties of
real things?

“In my opinion the answer to this question is, briefly, this: as far as
the propositions of mathematics refer to reality, they are not certain;
and as far as they are certain, they do not refer to reality.”

As mathematical propositions are analytical judgments, and every analyti-
cal judgment is true, according to the logical principle of identity, therefore, every
mathematical proposition is true or certain. Einstein now is telling us that the use
of, or the application of mathematical propositions to reality, is not guaranteed to be
true or to be certain. Thus, “nature is - not - the realization of the simplest conceiv-
able mathematical ideas.” Therefore, this is the Einsteinian dilemma (violation of
the ontological principle of non-contradiction): (1) Nature is mathematics. (2)
Nature is not mathematics. Only one of the previous contradictory statements can
be true. Being that mathematics is the science of forms and quantities, it is foolish
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to identify Nature with mathematics. Hence, Newton’s title is incorrect, because the
foundations on which Natural Philosophy must rest cannot be mathematical prin-
ciples. Then, why did Newton choose mathematical principles as the foundation for
his natural philosophy? Newton must have faced the same Einsteinian dilemma we
pointed out before. Now we propose the following question as a historical problem.

Did Newton choose the title “Mathematical Principles of Natural Philoso-
phy,” instead of “Metaphysical Principles of Natural Philosophy,” because he did not
want to face the Inquisition? In the introduction to Book I11 of his Principia, Newton
emphasized his choice very clearly:

“In The Preceding Books I have laid down the principles of philoso-
phy; principles not philosophical but mathematical: such, namely, as
we may build our reasoning upon in philosophical inquiries. These
principles are the laws and conditions of certain motions, and pow-
ers of forces, which chiefly have respect to philosophy; but, lest they
should have appeared of themselves dry and barren.”

Newton had better places in his Principia to emphasize the foundations of
his natural philosophy if he was stressing mathematical principles instead of meta-
physical ones. Indeed, in the preface he wrote; ““... and therefore | offer this work as
the mathematical principles of philosophy.” It is strange that Newton wrote the
preface almost one year before the Principia was published. Westfall, in his mag-
nificent biography of Isaac Newton, Never at Rest [3, p. 459], immediately below
the previous quotation, wrote: ““He insisted on the word ‘mathematical’.” Westfall,
however, does not explain why Newton insisted on having mathematical principles
in the title of his Principia. Newton’s Natural Philosophy is based fundamentally
on the metaphysical concepts of absolute space and absolute time. Science is one
of the many manifestations of the culture of a given social group. We believe the
political, social and religious circumstances surrounding Newton in the month of
March 1687, may explain the choice Newton made for the title of his masterwork.
At that time, England was under the reign of James 11, who wanted to restore Ca-
tholicism to England. A terrible crisis fell upon Cambridge University when New-
ton had practically finished his Book I11, of the Principia. In Chapter 11: Revolu-
tion, Westfall [3, p. 469], narrates the shameful events happening at Cambridge.
Westfall writes:

“The crisis had built up gradually, James understood that control of the
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universities was essential to his goal of reconverting England to Ca-
tholicism . .. If we judge by the date on which Halley received Book
I11, Newton left Cambridge a week before the manuscript was com-
pleted. Moreover, the crisis, in which he had assumed a leading role,
still hung over the university; he could not have imagined that the
matter was settled. One gains the impression that Newton said enough
on 11 March that he found it advisable to disappear. He returned to
Cambridge only in time to prepare for the trip to London.”

Newton must have realized the consequences of his leading role in politics
if the Restoration succeeded. He also was well acquainted with the works of Galileo
and Descartes and their fates as natural philosophers. Newton must have known the
terms imposed by the Inquisition on Galileo. The Italian natural philosopher was
supposed to retract the heliocentric conception on philosophical grounds. The
Inquisition allowed Galileo to maintain the heliocentric conception only as a math-
ematical hypothesis. Here is the clue as to why Newton decided to name the prin-
ciples of his natural philosophy mathematical principles. Newton also must have
known why Descartes exiled himself to Sweden after Galileo’s trial. Newton was
an extraordinary scholar, and it is very doubtful that he did not know it is impossible
to identify accidents of an entity with the substance of the same entity. Had the
Restoration succeeded and had Newton called his masterpiece Metaphysical Prin-
ciples of Natural Philosophy, we would still be teaching Aristotle’s Physics and the
Ptolemaic System of the Heavens.

Recently Galileo was vindicated by the Catholic Church. This was a gigan-
tic step to wisdom. The present Pope addressed the Pontifical Academy of Science,
on October 31, 1992, on biblical hermeneutics. In general, hermeneutics is the
study of the methodological principles of interpretation and explanation. This Pa-
pal lecture appeared in L’Osservatore Romano, No. 44, 4 November, 1992. We will
cite three remarkable thoughts expressed by Pope John Il in his Papal lecture. The
Pope, referring to Galileo’s time, said:

1. “The majority of theologians did not recognize the formal distinction be-
tween Sacred Scripture and its interpretation, and this led them unduly to
transpose into the realm of the doctrine of the faith a question which in fact
pertained to scientific investigation.”

In his lecture of 1992, the Pope also referred to Saint Augustine, saying:
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2. “If it happens that the authority of Sacred Scripture is set in opposition to
clear and certain reasoning, this must mean that the person who interprets
Scriptures does not understand it correctly.”

The Pope also alluded to Pope Leo XIl11, 1894, who echoed the Augustinian precept:

3. “Truth cannot contradict truth, and we may be sure that some mistake has
been made either in the interpretation of the sacred words or in the polemi-
cal discussion itself.”

Inany intellectual activity, either theological or scientific, any proposition is
the result of an interpretation. In the three quotations we selected from the Pope’s
lecture in 1992, we see clearly the Papal message to theologians: “If there is dis-
crepancy between Science and Sacred Scripture, most likely it is because of a mis-
interpretation of the Sacred Scripture.” But this is one face of this epistemological
coin. The other face of the coin, not expressed by the Pope, should read as follows:
“If there is discrepancy between Sacred Scripture and Science, most likely it is
because of a misinterpretation of the Natural Phenomenon.” The rest of this book
precisely is dedicated to unveil the many misinterpretations we have made in sci-
ence, and particularly in physics. Thus, this extraordinary lesson of Pope John Il is
not only for theologians but also for scientists. The great majority of scientists
should recite the Indian poet Tagore’s paraphrased lines: “We wrongly read the
world, and then we say the world has deceived us.” At the end of his lecture, the
Pope quoted Einstein saying: “The most incomprehensible thing about the universe
is that it is comprehensible.” We believe the universe is only a little bit comprehen-
sible by the human mind.

1.2 Natural Philosophy.

It is our opinion that natural philosophy is the application of ontological and
logical principles to empirical knowledge in order to establish rational relation-
ships among the irrational sensorial data. The word onto-logy is derived from the
Greek words on, ontos, meaning “being,” a form of the verb einei, meaning to be.
The other root word is “logy.” Today’s meaning of “logy” is the “study of”” or the “science
of.” Thus, ontology is the study of the being of entities. Naturally, the problem of the
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being of entities, material or immaterial, is still an open problem in philosophy.
Some philosophers, like Gabriel Marcel, do not consider “the being of entities” a
problem. Marcel considers ita mystery, i.e., an object the human mind is unable to
comprehend. The ultimate goal of the human mind is to apprehend the Being of all
entities. This presumptuous objective has been in the hands of theologians for many
centuries.

Any theory is a set of principles, definitions, logical rules to establish inferences
and a vast collection of conclusions. The axiomatic foundations of classical ontology rest
on four principles: the principle of identity, the principle of noncontradiction, the prin-
ciple of the middle excluded, and the principle of causality. These principles are applied
to the world of things or reality (Latin: res = thing). They are applied to nature in the
hope of unveiling the first principles and the first causes of the ever-changing reality. They
are applied to the entire universe to uncover the common substance, which provides
existence to the plurality of entities. These principles are applied to all different entities to
discover their ultimate common essence. Inthe 20" century, thinkers were hypnotized by
the forms of things, and they geometrized reality. Also in this same century, we have
completely ignored the ontological fact that things are made from something that must be
common to all. In physics, we have gone as far as to create rules of covariance and
invariance. Indoing so, we preserve incorrect physical laws. These rules constitute bad
metaphysics. We must go back again to study natural philosophy. We must further
study ontology in order to discover the very nature of things and their interactions with the
rest of the universe.

1.3 About Theoretical Knowledge.

Actheory is a hypothetico-deductive structure. Itis constituted, as we said above,
of aset of principles, definitions, logical rules and a vast collection of conclusions. What is
the purpose of any theory, particularly in physics? Allow us to repeat the answer using
different words.

1. The purpose of a theory is to explain the seemingly unexplainable reality.
2. The purpose of a theory is to rationalize the seemingly irrational reality.
3. The purpose of a theory is to comprehend the seemingly incomprehensible

reality.

A theoretical structure can be compared with a building. There is firsta solid
bulky foundation. On top of this foundation, the remainder of the structure is built. The
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very foundation of any theory is made out of principles. On the first floor, we have
the definitions and the logical rules. The upper floors are built with the many conclu-
sions that are “manufactured” by combining rationally the principles, definitions
and previous conclusions. When the theoretical building is finished, the ugly, sturdy
foundation is covered to hide the logical shame contained in it. The rest of the
theoretical building glows majestically, and is illuminated with the light of human
reason. We now have the feeling of being truly superior beings. This feeling of
superiority among most scientists is based on pure epistemological ignorance. Letus
see how this is possible. What is a principle? The word “principle” is derived from
the Latin word principium (plural: principia), which means beginning, fountain-
head, original or initial state. In philosophical dictionaries, we find that “the truth
of principles cannot be proven.” Inancient times, philosophers said that the truth of a
principle is evident in itself, like the truth of an axiom. On the other hand, they
claimed that the truth of a postulate, though necessary, is not evident in itself. Whether
evident in itself or not, the truth of a principle, axiom, postulate or dogma cannot be
proven. It cannot be logically deduced nor can it be rationalized. Thus, principles,
axioms, postulates and dogmas are irrational statements. Now we can expand on the
purpose of any theory, scientific or not.

1. The purpose of a theory is to explain the seemingly unexplainable reality,
starting with unexplainable principles.

2. The purpose of a theory is to rationalize the seemingly irrational reality,
starting with irrational principles.

3. The purpose of a theory is to comprehend the seemingly incomprehensible

reality, starting with incomprehensible principles.

This is the sad truth about the beginning of any scientific theory. A scien-
tific theory is a dogmatic, inflexible, biased, opinionated, hypothetical deductive
structure. The consequence is that its defenders are fanatics, maniacs or just plain
extremists. A knowledgeable scientist is a person of faith, one that knows he has to
believe in the truth of the principles. Thus, if ignorance is not an excuse, then, from
an ethical point of view, a religious person deserves more respect than a scientist,
because a religious person knows that he believes, while a scientist believes that he
knows. These considerations over the years forced the mind of this author to invent two
definitions: one of philosophy and the other one of science. Philosophy is an anarchic set
of opinions (dogma is derived from the Greek word dokein, meaning opinion), while
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science is a set of average (mediocre) thinkers who follow the opinions of one intel-
lectual master for some time. This state of affairs brings a dilemma for dissidents.
As we do not appreciate followers, too much, it is surprising that we still would like
to have our own group of followers share what we believe is a better physics.

The sad truth about theoretical science is that it is a logical fraud. The fraud
is in the very foundations of any scientific theory. The glowing rationality of the
theoretical structure vanishes in the blackness of irrationality of its principles. There
is no rational escape from this irrational black hole in our minds. However, only
those who have created theories know the existence of another tao (method, path).
They alone apprehend the essence of the principles of a new theory. This path is not
logical, not rational nor is it irrational. It is trans-rational. It is a path which leads
humans to experience an altered state of their minds. Over the years, we realize that
university professors, especially physicists, with their usual “rational” arrogance,
were at ease with the word “trans-rational” but not with the words mystical experi-
ence. Amystical experience is beyond, it surpasses rational comprehension. In this
trans-rational state of the mind, the creator knows that he knows without any syllogis-
tic exercise. The creator grasps the essence of things: material or immaterial, visible
or invisible. The creator is a true ontologist. Einstein [2, p. 289] knew this trans-
rational method well when he wrote about the genesis of his GRT:

“In the light of knowledge attained, the happy achievement seems
almost a matter of course, and any intelligent student can grasp it
without too much trouble. But the years of anxious searching in the
dark, with their intense longing, their alternations of confidence and
exhaustion and the final emergence into the light- only those who
have experienced it can understand that.”

The universal statements (principles), grasped by the few creators in phys-
ics, correspond to the Kantian a priori synthetic judgments. “These fundamental
concepts and postulates”- Einstein [2, p. 272] says, “which cannot be further re-
duced logically, form the essential part of a theory, which reason cannot touch.”

Now we will write about the metaphysical or ontological principles and, of
course, about Natural Philosophy. Again we will express our opinion that Natural
Philosophy is the application of ontological principles to natural phenomena. Once the
ontological speculation is done, we must translate this philosophical cogitation into the
universal language of mathematics. This translation is necessary to avoid metaphysical
obscurities, which confuse our discourse and add nothing new to the mathematical struc-
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ture of natural laws. Finally, the true natural philosopher must report experimental
verifications of his endeavors in Natural Philosophy. If they cannot present experi-
mental evidence of their enterprise in Natural Philosophy, at least they should pro-
pose experiments to empirically corroborate the theoretical conclusions. If we do
not follow this path, we will exhibit incurable philosophical verboseness. We will
present a farrago of mathematical equations, about symbols, without any essential
meaning. This will cause an accumulation of superfluous experimental results with-
out any sign of progress in science. The accumulation of experimental facts does not
constitute a rational science, but a collection of unrelated facts. Ortega-y-Gasset
alluded to irrelevant experimental activity in the 20" century. This was expressed in
his essay La Rebelion de las Masas. Erwin Schrodinger, the Schrdodinger of Wave
Mechanics, was so impressed by this essay that he translated Ortega-y-Gasset’s
conceptions of the new barbarian scientist who “endangers the survival of true
civilization.” In 1952, Schrodinger [4], in his powerful little book Science and
Humanism - Physics in our Times, page 6, wrote Ortega-y-Gasset’s concepts about the
average scientist and his experimental work:

“He is a person who, of all the things that a truly educated person
ought to know of, is familiar only with one particular science, nay
even of this science only that small portion is known to him, in which
he himself is engaged in research. He reaches the point where he
proclaims it a virtue not to take any notice of all that remains outside
the narrow domain he himself cultivates, and denounces as dilettantist
the curiosity that aims at the synthesis of all knowledge.

“It comes to pass that he, secluded in the narrowness of his field of
vision, actually succeeds in discovering new facts and in promoting
his science (which he hardly knows) and promoting along with it the
integrated human thought - which he with full determination ignores.
How has anything like this been possible, and how does it continue
to be possible? For we must strongly underline the inordinateness of
this undeniable fact: experimental science has been advanced to a
considerable extent by the work of fabulously mediocre and even
less than mediocre persons.”

Most of the university professors practice this irrelevant activity today. They
do these superfluous exercises because they are afraid to lose a prestige they have
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never had. They publish many inconsequential “scientific” papers per year as they
do not want to perish individually. In doing so, they are causing science to perish as
a whole. This behavior is not new. The late Professor Richard S. Westfall, from
Indiana University, in his book The Construction of Modern Science [5, p. 105],
reminds us that in the 17" century:

“Not only were the universities of Europe not the foci of scientific
activity, not only did natural science have to develop its own centers
of activity independent of the universities, but the universities were
the principal centers of opposition to the new conception of nature
which modern science constructed.”

In spite of the present Scientific Inquisition, which burns the modern
Giordanos in the flames of silence, new knowledge will gain new adepts. Unfortu-
nately, they, too, will probably create another Scientific Inquisition in the new present
century. As misery loves company, let us rejoice and love others for having the
courage to be free thinkers. Let us admire them for having a philosophy, a natural
philosophy, which someday will find a true university with which to plant this new
epistemological seed.

1.4 Ontological Principles.

Ontology offers four principles to natural philosophers: (1) The principle of
Identity, (2) the principle of Noncontradiction, (3) the principle of the Middle Ex-
cluded (in other languages it is called the principle of the Third Excluded), and (4)
the principle of Causality (in logic it is called the principle of Sufficient Reason or
the Great Principle according to Leibniz). The ontological principles refer to the
being of things. Logical principles refer to judgments. Ontological and logical
principles have the same names except the fourth principle as we noted above.

Principle of Identity.
Every thing is identical to itself.

Symbolically “Ais A,” or “A=A.” Thus, the notion of identity implies unity.
Identity is idem plus tas or tatum, a Latin suffix that corresponds to the English
suffix -ty, to indicate a quality or condition of idem that means the same. Identity,
therefore, is the quality or condition of being the same. Identity is absolute or es-
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sential sameness. ldentity is oneness. To identify is to reduce the incomprehensive
plurality of reality to one being. At this point, perhaps, David Bohm would have
asked: What is the unbroken wholeness of the entire universe?

Material things constantly change. In spite of the changes, the physical ob-
jectstill is the same. We still recognize that in that object something remains the same.
The form of the object may change, the color and a long list of its accidents (quali-
ties, properties, attributes) may change, but we can still identify that object with
itself. The being of things is not corrupted by the passage of time or by the changes of
its accidents. If we can identify that object with itself, in its chaotic storm of
changes, it is because our mind is able to differentiate between what is accidental in
that object and retain what is essential. This, however, is not an easy task. What is
the Being of all entities? If the ability of establishing new relationships is to think,
then to think requires first to identify. If we have three entities, A, B, and C, it would
be insane to ask, what is the relationship between A, B, and C? However, if we
identify certain common aspects (accidents) in Aand B, say aand b, and in B and C,
say b and c, then we can think. These two identifications are symbolically repre-
sented by: a=b and b=c. Now we need logical rules to truly think rationally. From
the two previous identities we cannot deduce that a=c. Of course the statement a=c
is extremely evident in itself, but we cannot deduce it. We need another principle:
the transitive principle that is not an ontological one. Whenever a conclusion is
based on the application of two principles, two definitions, or a principle and one
definition, along with the use of the transitive principle, we have only one answer to
give to the embarrassing question: Why does a=c? The only honest answer is just
because. Thus, we can think because our mind is capable of identifying. Parmenides,
26 centuries ago, taught us that to be and to think is the same thing. The exact
essence of this Parmenidean assertion was repeated by Einstein [2, p. 274] last cen-
tury. Einstein said:

“Our experience hitherto justifies us believing that nature is the real-
ization of the simplest conceivable mathematical ideas.”

To say that nature is the fulfillment of our mathematical thoughts seems to
be shocking at first sight. For years, this author reacted violently against this
Einsteinian statement. The best argument against it was provided by the epistemologist
Hans Reichenbach [6]:

“To regard mathematics as the ideal which the physical sciences
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should try to approximate means misunderstanding the nature of math-
ematics. A physical science made to the model of mathematics would
be empty, could not inform us about the physical world . . . The phi-
losopher, who in the twentieth century still attempts to derive knowl-
edge from reason, has lost his most potent support, the support by the
mathematician.”

When we trace the origin of mathematics, we must succumb to the fact that
geometry came to the minds of the first Sumerian and Babylonian philosophers from
the pebbles on the road. Geometry also descended from the starry heavens to the
minds of the first ancient mathematicians. Philosophers began to count the stars in the
heavens, while the common people counted mundane things to continue with their
everyday business. Initially, the human mind had pedestrian and celestial encounters
with mathematics. A stone thrown into a pond of water showed humans the perfec-
tion of diverging circumferences. Mathematics is part of nature and precedes any
human mind. We have gone so far into the abstract realm of mathematics that we
have forgotten the ordinary origin of it. The Pythagorean theorem was used centuries
before Pythagoras deduced it formally. Einstein’s ontological conception of nature
coincides with Parmenides’ assertion: ““To be and to think is the same.” Centuries
later Descartes discovered a corollary of Parmenides’ statement: *“I think, therefore
I am.”

For years, this author did not understand the last part of an Aristotelian assertion:
“Things are what they are, and not different.” This author began to ask his students-- Why
are things what they are, and not different?-- “Because they are what they are”— was
their answer. This is equivalentto saying “Just because.” No one learns anything with this
kind of answer. Why are not the three atoms of a water molecule in a straight line?
Because there are natural laws which force the atoms to adopt a unique geometrical
configuration. The shape or the form of things is dictated by the natural laws of interaction
between the atoms. Yes! The form of natural things can be grasped with our mathematical
thoughts. Better yet, the mathematical structure of natural laws is the fulfillment of our
mathematical thoughts. Thus, we have to come to the conclusion that Einstein is rightand
heisalsowrong. He is right from a formal point of view, and he is wrong from an essential
point of view. Mathematically Einstein is right. Ontologically Einstein is wrong. Reality,
which is the world of things, is not only form, but most importantly is substance. We use
here the word “substance” in a philosophical sense. Unfortunately, today the word *“sub-
stance” has a strong chemical connotation. Consequently, we will use the word essence
instead of the word substance as it was used before the birth of the science of chemistry.
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We can ask again: What is the essence of the unbroken wholeness of the entire uni-
verse? We will dare to answer this question in chapter 5. The answer will not be
given by a philosopher but by a natural philosopher. Philosophers, in general, do not
know physics nor mathematics. Philosophers, in general, do not do physics nor
mathematics. In summary, the ontological principle of identity allows us to unify the
overwhelming diversity of the world of things, of reality projected in the human
mind.

Principle of Non-contradiction.
Nothing can be and not be at the same time.

Another way to enunciate this principle is to say that it is impossible to
affirm that A is and A is not, simultaneously and in the same sense. E. Mach used
this principle when he said the universe is one with stars and not a universe without
stars. In this way, Mach ontologically refuted Newton in relation to two globes
united by a rope. Newton imagined the globes revolved around their center of mass
in a universe without stars.

Principle of the Middle Excluded.
Everything has to be or not to be.

Another way to express this principle is to say that it is impossible to deny
that A is and A is not, simultaneously and in the same sense. The following two
propositions are contradictory: (1) “an electron is a particle” and (2) “an electron is
not a particle.” According to the principle of noncontradiction, it is impossible to
affirm, simultaneously, that “an electron is a particle” and that “an electron is not a
particle.” On the other hand, according to the principle of the middle excluded, it is
impossible to deny, simultaneously, that “an electron is a particle” and that “an
electron is not a particle.” D.H. Freedman in his article Weird Science, (Discover, p.
62, November 1990), writes:

“At the cornerstone of quantum mechanics is the bizarre-sounding
truth that bits of matter and energy sometimes behave like particles and
sometimes like waves- depending on how you measure them- but try as
you might, you will never observe both characteristics at the same time.
The very act of your observation will cause the object of your attention to



Ontological Principles 15
assume a single, mundane identity.”

Freedman refers to the four ontological principles in a very weird manner.
At least he respects the ontological principles of noncontradiction and middle ex-
cluded. In the last sentence, Freedman resorts to the principle of causality to “de-
duce” that a mere human observation is the cause of the object adopting a mundane
identity. One wonders what that mundane thing is that identifies the essence of the object.
The quotation finishes with the identification of a quantum entity with a pedestrian thing.

But Freedman goes further when he dares to uncover the ontological ignorance of
physicists. He continues writing:

“Physicists have long been obsessed with this apparent limitation, and in
the past seven decades many have designed clever experiments to catch
something behaving like a particle and as a wave simultaneously.”

These experiments are not clever at all. No person with a sane faculty of
thinking can fall in such an ontological absurdity in designing such experiments. Is
it possible to observe an entity that is and, simultaneously, is not? It could only be
possible in a weird science because the weird scientists are totally ignorant of ontol-
ogy. Freedman’s first quotation contradicts the second one. The second quotation is
definitively more offensive to our intelligence. It is even offensive to common
sense. Why does this dualism exist in quantum physics? We think this quantum
dualism is a necessary consequence of the unawareness of the primordial cosmic
energy field. Anelectron carries an “atmosphere” of energy superimposed upon the
pre-existing primordial cosmic energy field. The electron is a corpuscle which re-
mains identical to itself, but its intrinsic rotation and motion in the primordial
cosmic energy field modifies the energy content in its environment. This energy
modification sets a density wave of energy which eventually generates a diffraction
pattern. The diffraction phenomenon is due to energy waves and momentum waves
generated by the motion of the electron, as a particle, in the cosmic energetic me-
dium. The particle remains a particle and the momentum wave remains a momen-
tum wave, as we will prove in chapter 2. There is no ontological electronic metamorpho-
sis. The pilot or matter wave of de Broglie has an identity. It is not a ghost wave but an
energy-momentum wave.

Principle of Causality.



16 Jorge Céspedes-Curé

Every effect has a cause.

This principle, over the centuries, has created vast philosophical literature
which is impossible to summarize in a few lines. There are many ways to enunci-
ate this principle. Everything has a cause. Nothing happens in this world without a
cause. Nothing can be without a cause. Nothing can stop being without a cause.
Everything that becomes is because of a cause. Everything that begins must have a cause.
Any effect is the actualization of a cause.

Avristotle distinguished four different causes: material, formal, teleological (final)
and efficient. The latter was kept in science during the renaissance. An efficient cause is
the agent which produces some change in a certain environment. Even today, however,
the teleological cause is still used in Biology. For Galileo, the necessary and sufficient
condition of the emergence of something is the efficient cause. An extensive discus-
sion of the principle of causality is found in ““Causality. The place of the causal prin-
ciple in modern science” by Mario Bunge [7].

Newton’s principle of action and reaction can be only used if we resort to
the principle of causality. Forces act on material bodies. These material bodies are
the original cause of the force. Every good student of Newton’s theory of dynamics
knows that his principle of action and reaction is not valid in a noninertial reference
system. Einstein falsely accused Newton of having hypostatized absolute space as
the cause of centrifugal forces. This is because Einstein was a very poor student of
the Principia. Bertrand Russell, on the other hand, considers the principle of cau-
sality as another useless relic in modern science. However, he was not a theoretical
physicist. To deduce the mathematical structure of the gravitostatic force, it is de-
finitively necessary to use the principle of causality. Newton did not have a mysti-
cal vision of the gravitostatic force when “the apple fell on his head.” If we use
Kepler’s observational laws along with Newton’s theory, in a rational way, we will
then be amazed to discover that the mathematical structure of Newton’s gravitostatic
law contains the inertial masses of the interacting celestial bodies and not the so-
called gravitational masses. We will demonstrate this incredible conclusion in chapter
6. By the way, Newton, in his Principia, very seldom used the word mass. Why do
misconceptions remain for such a long period of time in science? Perhaps, because
scientific and philosophical books are usually copies of other books, repeating these
misconceptions, over the years, without any critical analysis. Now, we need to add two
more ontological principles. The principle of reality and the principle of inseparability.
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Principle of Reality.
An external world exists, independent of any human mind.

Ideas are mental images, are intellectual icons, are phenomena (luminous
mental images) in the human mind. These sensorial mental appearances are caused
by an external world of things (reality, from the Latin word res, meaning thing,
material thing). On the other hand, we have learned over the centuries that the
human mind can conceive new noumenal (mental) entities which are not caused by the
external reality but by the human mind itself, and they are called concepts. We will
leave the statement of the principle of reality in the hands of Einstein. In this respect,
Einstein [2, p. 266] was absolutely clear when he asserted that:

“The belief in an external world independent of the perceiving subject is
the basis of all natural science. Since, however, sense perception only
gives information of this external world or of “physical reality” indirectly,
we can only grasp the latter by speculative means.”

To speculate does not only mean to guess. The speculative process to which
Einstein refers, is a synthesis of all the ontological, logical and mathematical prin-
ciples plus intuitive and imaginative abilities of the human mind.

Principle of Inseparability.
Any material entity is inseparable from the rest of the universe.

We may call this principle, “the principle of the unbroken wholeness.” In
physics this principle establishes that it is impossible to separate two interacting
material entities from the rest of the universe in order to study the interaction be-
tween them. We have been doing this epistemological dichotomy in physics since
Newton’s time, except when we decided to analyze the periodical and secular per-
turbations exerted on one planet by the other planets. The perihelic motion of planet
Mercury is an excellent example of the action on Mercury by a collective planetary
potential. Inchapter 2, we will use this principle to identify the quantum collective poten-
tial, and in chapter 6, we will again use this principle to identify Mach’s Principle with the
cosmic collective potential. Finally, in chapter 7, we will use again this principle of insepa-
rability to analyze the concept of consciousness.

1.5 Application of Ontological Principles.
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We think the best way to apply the ontological principles is to go back into
the history of science and philosophy. If we do this, we may critically retrace the
generation and degeneration of concepts. Now we wonder how we can apply the
principle of identity to natural events and natural things. How do we apply the
statement “any thing is identical to itself.” Over the years, a good natural philoso-
pher realizes that the unreasonable conclusions of human scientists force them to
call one and the same entity with different names and attributes that only correspond to
aspects of the whole entity. The history of physics is an excellent place to initiate
identification of “essentially” different things, events and attributes or qualities of
things. Agood example is the “essential” difference between inertial mass and gravi-
tational mass. We will analyze this ontological confusion in chapter 6. In the other
extreme, we find some people who have no problem in identifying two totally differ-
ent entities such as a corpuscle and a wave. The history of physics is a great source
to apply the ontological principles, and to discover many mathematical obscurities
without any physical and ontological essences.

1.6 Rules of Reasoning in Philosophy.

In Book 11 of the Principia, Newton established methodological and philo-
sophical rules to guide our thoughts in matters of natural philosophy. We simply
reproduce them with some short comments.

Rule I. “We are to admit no more causes of natural things
than such as are both true and sufficient to explain
their appearances.”

Implicitly, in this Rule 1, it is a fundamental ontological consequence. To
reach this conclusion, we need the use of psychology, biology and the ontological
principle of cause and effect. This is a conclusion about the cause of mental appear-
ances. It is a conclusion about the existence of reality. It is a conclusion about the
existence of external things which are the causes of the internal mental effects.
The mental effects are the appearances or images in the human mind. In other
words, it is an ontological conclusion about the existence of a real world which seems to
be independent of any human mind. This independence of reality, from any human mind,
is not contained in the principle of cause and effect. This independence of reality, from the
human subject, i.e., this so-called objectivity, is not contained in the axiomatic structure
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of ancient ontology. This objectivity constitutes an act of faith, i.e., an extra axiom
or principle. For this reason, we extended the ontological principles up to six
principles. The fifth ontological principle is the principle of reality or objectivity.
This principle of reality, as any other principle in any theory, is a dogma of faith
about the truth we believe it contains. Any scientific theory only provides relative
knowledge. The scientific knowledge is relative to the truth contained in the dogmas
of faith (principles, axioms, postulates) constituting the foundations of any theory,
scientific or not.

The degree of abstraction, in modern physics, has superseded the obsolete de-
grees of Aristotelian abstraction. Modern speculations, in quantum physics for example,
requires far more mental capacity to abstract from the appearances projected in the
human mind. Even the realm of quantum physics is presently deprived of a quantum
reality, though more and more physicists are becoming true natural philosophers in the
present. Aristotle’s physicswas kindergarten physics, of which the great ancient philoso-
pher assigned a modest first degree of abstraction. Aristotle was right in his epoch. When
Newton introduced the concept of force, he ontologized the kinematics of Galileo. Newton
fused kinematics into philosophy when he established that the force is the cause of the
change of motion (motion = mv) of a body. Afterwards, Mach and the positivist physi-
cists became frightened and hesitated to mention the word cause or to ask why. Physics
is a speculative science; physics is natural philosophy; physics is metaphysics today if we
consider the high level of abstraction required in quantum physics or field theories. By the
way, philosophers have always done philosophy out of physical theories. We have reached
such a high gnoseological level of abstraction in science that it is ridiculous not to bring the
sciences back to philosophy. All of the sciences abandoned philosophy during the explo-
sive renaissance. Now is the time to initiate an implosive renaissance, but we must be
careful to remember that the mental activity of human beings is based on unexplained
principles, on acts of faith. Let us carefully read what Einstein [2, p. 266] said: “We must
always be ready to change these notions—that is to say, the axiomatic basis of phys-
ics.” Inchapter 7, we will come back to this subject. Physics today is far beyond the old
Aristotelian Metaphysics. Physics today, as a matter of fact, is Meta-Metaphysics. Any
metaphysician or theologian, in the present, who knows nothing about modern physics
cannot write anything about Meta-modern-physics. In the present, their writings are stag-
nant in the archaic Aristotelian-St. Thomas Aquinas Metaphysics. To put it in other words,
let us quote the contemporaneous Jesuit priest and astronomer George Coyne:

“I’m trying to understand God’s universe. As a man of faith, | be-
lieve it is God’s Universe. But that’s faith. | mean, I can’t prove that
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to any one else that this is God’s universe. That’s simply my faith.
But once | have that faith, then all my scientific research helps to
enrich that faith . . . In fact, if I bring God in to explain what | cannot
explain scientifically, I think that is one of the greatest sins ever com-
mitted against God and against myself.”

This sin is caused by the infernal beast of “ignorance.” Siddhartha Gautama,
the Buddha, many centuries ago considered this same subject. D.T. Susuki [2*]
wrote in the 20" century, saying that:

“Gautama felt as though a prison which had confined him for thou-
sands of lifetimes had broken open. Ignorance had been the jail keeper.
Because of ignorance, his mind had been obscured, just like the moon
and stars hidden by the storm clouds. Clouded by endless waves of
deluded thoughts, the mind had falsely divided reality into subject
and object, self and others, existence and non-existence, birth and
death, and from these discriminations arose wrong views—the pris-
ons of feelings, craving, grasping, and becoming. The suffering of
birth, old age, sickness, and death only made the prison walls thicker.
The only thing to do was to seize the jail keeper and see his true face.
The jail keeper was ignorance . . .Once the jail keeper was gone, the
jail would disappear and never be rebuilt again.”

Rule I1. “Therefore to the same natural effects we must, as far
as possible, assign the same causes.”

This rule is an application of the same ontological principle of causation.
This rule is not always true. However, its converse is always true: the same causes
always produce the same effects if the exact same initial conditions are present.
Newton’s rule requires the application of the first principle of ontology, which is the
principle of identity. First we must identify the different effects among them. The
incapacity to identify seemingly different effects have created fictitious problems in phys-
ics and biology through the ages.

Rule I11. “The qualities of bodies, which admit neither intensi-
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fication nor remission of degrees, and that are found
to belong to all bodies within the reach of our experi-
ments, are to be esteemed the universal qualities of
all bodies whatsoever.”

Newton illustrated this rule in the similar dynamical behavior of planets
with respect to the sun as well as the behavior of satellites with respect to planets.
The rule relies heavily on experiments. However, the last judge of our theoretical
speculations should not be left completely to experiments.

If there is contradiction between a theoretical conclusion and the cor-
responding experiment to verify it, then the interpretation of the con-
clusion and/or the interpretation of the experiment has to be critically
reviewed.

Any experiment requires at least one instrument. We have never met a scientist
who has built an instrument and does not know what to measure with it. Instruments
measure only what the scientists want to measure, i.e., all instruments are biased by pre-
conceptions or by the dogmatic hypothetical-deductive structure of any theory. We should
never trust the outcome of any experimental result by 100%.

Rule IV. “In experimental philosophy, we are to look upon
propositions, inferred by general induction from phe-
nomena, as accurately or very nearly true, notwith-
standing, any contrary hypotheses that may be imag-
ined, till such time as other phenomena occur, by
which they may either be made more accurate or li-
able to exceptions.”

Atypical example of the nonapplication of this rule is provided by Kepler’s
laws and Newton’s establishment of his gravitostatic law. Leverrier corrected Kepler’s
first law. By means of astronomical observations, Leverrier discovered the anomalous
motion of planet Mercury in 1859. The whole world before and after Einstein, blamed
Newtonian dynamics for being powerless in explaining the perihelic rotation of planet
Mercury. In1917, Einstein [8, p. 102] strongly criticized Newton’s Classical Mechanics.
He wrote:
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“[Relativity theory] has already explained a result of observation in
astronomy against which Classical Mechanics is powerless.”

Brahe’s astronomical observations, performed in the second half of the 16"
century, even before the invention of the telescope, plus Kepler’s own astronomical
observations, were the inaccurate data used by Kepler to establish his astronomical
laws. Later, Newton used these laws, along with his classical dynamics, in order to
obtain the Newtonian gravitostatic force. Obviously, Newton’s law of gravitation
inherited all the imperfections of the astronomical observations. After Leverrier’s
discovery of Mercury’s perihelic motion, no one applied Rule 1V to this new prob-
lem. Also, few, if anyone, studied the theoretical solution to this problem that was
contained in the Principia. Remember this was published in 1687, and has been
available to physicists all this time. Exactly 300 years after its publication, Phipps
[9, p. 322 f] published his Heretical Verities. He rediscovered a formally identical
gravitational force contained in Newton’s Principia under Proposition XLIV, Theo-
rem XIV in Book I. Even today, few physicists know that Newton has two gravita-
tional laws. All the details of 304 years of ignoring Newton’s explanation of plan-
etary perihelic motion are described in J.C. Curé’s paper of 1991 [10]. Einstein’s
assertion is not true. It constitutes false testimony against Newton’s classical dynam-
ics. Einstein was an extremely poor student of the Principia. Present physicists are
much more inclined to offer thought or virtual experiments instead of factual ex-
periments.

1.7 Logical Principles.

Any science, in order to become a rational intellectual discipline, must not
violate the principles of Logic. Logical principles are the dogmatic first judgments
which every science needs. They are needed in spite of the undeniable fact that
logical principles are irrational assertions, as we have previously pointed out. The
names of the first three logical principles are the same names as the first three
ontological principles. The fourth logical principle is named principle of Sufficient
Reason. From an axiological point of view, a judgment is a proposition that has only two
values: true or false. Thus, western logic is bivalent logic.

Principle of Identity.
Every analytical judgment is true.
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An analytical judgment is a statement in which the predicate is implicit in
the subject. Thus, every thesis of a mathematical theorem is an analytical judg-
ment. Hence, every mathematical proposition is true after the extraction of the
predicate from the subject of the sentence which expresses the thesis of the theo-
rem. Every proposition in mathematics must be proven logically by the use of the
corresponding mathematical axioms and previous proven theorems. More than one
epistemologist has said that mathematics or any theory is nothing but a mere gigan-
tic tautological structure. Any judgment is a conclusion of a syllogism. In the judg-
ment, the middle term disappears. Different criticisms have been raised against the
principle of identity in logic. To say that “Ais A,” according to Goblot, does not
constitute a judgment because “to know that A is A is to know nothing.” The logi-
cal principle of identity never was intended to be a gnoseological principle. No one
acquires any knowledge if someone says “l am that | am.” This judgment is abso-
lutely true, from a logical point of view, because the statement is a perfect tautology.
Itis absolutely true, because it is an analytical judgment. The frustration of critics is
rooted in gnoseology, not in logic.

It is a shame that today’s physics textbooks are not written following the
terminology and organization of textbooks on geometry. This geometrical methodol-
ogy was adopted by Newton in his Principia. Every conclusion in theoretical phys-
ics should be presented in the form of a conditional proposition, like a mathematical
theorem: If P, then Q. Students will then truly appreciate the logical reasoning of
their teachers, and the powerful logical structure of the scientific theory they are
studying. In the present, very few teachers are appreciated in this respect.

Experimental science can only grow by the accumulation of little or particu-
lar numerical tables obtained in laboratories. These numerical tables are usually
presented in the form of a graph. If the scientist knows enough mathematics, he
will adjust a mathematical equation to the empirical numerical table. On the other
hand, theoretical science is the science which interconnects little empirical laws.
To develop or unfold analytical judgments, to deduce conclusions or theoretical
laws, we require the existence of a theory. Any theory needs principles, and no
principle can be an analytical judgment. Principles are not deduced logically. On
the contrary, a set of principles allows us to deduce particular conclusions. Principles are,
according to Kant, a priori synthetic judgment. This type of judgment is the only kind
that makes science progress. In asynthetic judgment, the predicate is not implicitly
contained in the subject. From a gnoseological point of view, a synthetic judgment unveils
new knowledge through the predicate of the proposition. This knowledge cannot be
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extracted by analysis from the subject of the judgment. The truth or falsehood of a
synthetic judgment cannot be established by logic. Itis established by experience with
the things of reality. The validation of a synthetic judgment is an ontological-experimental
activity. Once the truth of these synthetic judgments has been scientifically established,
they can be thrown into the syllogistic machinery to draw new conclusions or new judg-
ments. Logic does not care, in the least, about the ontological or physical contents of
synthetic judgments. Logic is only interested in the logical values: true or false, of syntheti-
cal judgments.

A priori synthetic judgments are apprehended, are grasped, and are reached
by a human mind when that particular mind is in an altered state. It is a transrational
act of the human mind. It is an absolute noetic activity. It is an intuitive leap of the
mind in which logic and previous experiences do nothing because they cannot be
involved. Newton knew this mental process, as well as Maxwell, Einstein,
Schrédinger, Poincaré, Pascal, Descartes and a few others. A priori synthetic judg-
ments are universal statements which help the creation of theories. Once the theory is
created, the development of the theory is constituted by a large set of analytical
judgments.

Principle of Non-contradiction.
Any self-contradictory judgment is false. Two contradictory judgments cannot both
be true.

These are the statements of the principle of noncontradiction in logic. The
first one refers to one self-contradictory judgment. The second one refers to two
judgments, one contradicts the other. The principle of identity establishes that every
analytical judgment is true, but does not establish anything about synthetic judg-
ments. Now, the principle of contradiction says something about two contradictory
synthetic judgments. It establishes that both cannot be true. It opens the possibility
that both judgments may be false, or that one is true and the other synthetic judg-
ment is false. This uncertainty is resolved by the introduction of the principle of the
middle excluded as we will see in a moment. Different statements of the principle
of logical noncontradiction have been advanced over the years. “The same subject
does not admit contrary predicates at the same time.” “Affirmation and negation
cannot both be simultaneously true when they refer to the same subject.”

Principle of the Middle Excluded.
Two contradictory judgments cannot both be false.
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This principle eliminates the uncertainty, as we mentioned above, by the
principle of noncontradiction, when applied to two contradictory synthetic judg-
ments. The possibility that both contradictory judgments are false is resolved by
this principle of the middle excluded. The application of the last two logical prin-
ciples to the two contradictory synthetic judgments shows that one judgment neces-
sarily is true and the other is logically false. Logic, however, cannot help us in
deciding which synthetic judgment is true or false. This decision falls in the hands
of the corresponding science.

The principle of the middle excluded has been eliminated from the axiom-
atic foundations of some classical logic. Brouwer and his followers deny the valid-
ity of this logical principle in mathematics. Heyting, also, created a new logic with-
out the principle of the middle excluded. Brouwer and Heyting are advocates of
mathematic and logic intuitionism which does not accept demonstrations by reduction ad
absurdum. In the context of this logic, Bell’s theorem, about nonlocality in quantum
physics, is not valid because it proceeds by reduction to absurdity.

Principle of Sufficient Reason.
Every true judgment or false judgment is true or false because of some reason.

The four logical principles say something about the truth or falsehood of judg-
ments. Leibniz called the principle of sufficient reason the great principle. The reason
why the fourth principle is the “great principle” is because, before we apply the other
principles, we have to give the reason(s) why the judgments are true or false. The only time
we never give areason why a judgment is true is when the judgment represents a principle,
an axiom, a postulate or adogma. In this case, the childish answer just because is the
most appropriate one. Why, in Euclidean geometry, is the shortest distance between two
points the straight segment between the points? Just because! A principle cannot be
deduced from anything. The truth of any principle is accepted blindly. The acceptance of
the truth of a principle is an act of faith. Itisan irrational act in order to initiate the so-
called rational mental activity.

1.8 Why Should Scientists Study Philosophy?

Physicists or any other scientist should study philosophy because philoso-
phy is the foundation and the scaffolding of any scientific theory. Scientists of the
past 20" century made a virtue of practicing the most miserable and pernicious of
all philosophies which consisted of ignoring, altogether, philosophy. The great
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majority of scientists from the 20" century prostituted, with their positivism (which
is bad philosophy) and pragmatism (which is another bad philosophy), the noble
science of Natural Philosophy. Every scientist should study philosophy because
philosophy is a lantern; otherwise, the poor minds of all scientists will wander, like
a meta-mathematician, in an obscure labyrinth of forms and quantities, devoid of sub-
stance.

Bertrand Russell in his concise book, The Problems of Philosophy, has a
wonderful message for the next generation of scientists of the 21% century. For me-
diocre reasons, we are forced to paraphrase two wonderful paragraphs written by
this great man of the 20" century.

Russell begins by saying that human beings, who have no interest in phi-
losophy, go through life in a portable jail which are their minds. This mental individual jail
is built by prejudices generated by uncritical common sense, by personal and national
dogmatic beliefs. These humans, especially scientists of the 20" century who have
no conception of philosophy, see the world with their hands, and therefore, every-
thing is familiar to them. Russell says they never see anything unfamiliar in their
familiar world. Russell gives many reasons why one should study philosophy. Phi-
losophy teaches one to question everything. It perhaps never shows the last answer
of each question, but it indicates what is possible, and provides the material to build
the scaffolding of new metaphysical and physical speculations about the universe.
Russell sees in this human capacity of formulating questions, the most important
characteristic of human beings. Philosophy, according to Russell, reduces the intol-
erant arrogant authority, (especially of scientists without any drop of philosophy in
their minds), which predisposes their insubstantial understanding against theoriza-
tion or speculation. We hope, in the near future, scientists will realize that the bread
we eat today is manufactured with the techniques of yesterday; which in turn are
based on the technology of previous years; which in turn is based on the science of
decades ago; which in turn is based on the seemingly impractical philosophy of
centuries ago. Unfortunately, in the last century the concept of “practical” (pragmatic) has
become a synonym of “fact,” which in turn became a synonym of “statistically significant.”
The collectors of scientific facts are not interested, in the lest, to look for relationships
between the so-called “hard facts.” They do not know Bolztmann’s statement: “The most
practical thing is a good theory.”

Do we need new theories in physics? The answer is obvious, but as Einstein
said once: “It’s not enough to know we need a new theory.” Perhaps we need a
Metascience, as Paul Von Ward has suggested in his encyclopedic and visionary
book Solarian Legacy: Metascience & a New Renaissance [11]. In the opinion of
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the author of Einstein on Trial or Metaphysical Principles of Natural Philosophy,
we need a nexological or holistic science. A science that goes beyond present sci-
ence as Von Ward has predicted. Einstein on Trial seems to be the foundations of
the fulfillment of Von Ward’s visionary neo-renaissance.

Conclusions

In this chapter, we saw two extraordinary methodologies: One is a Philo-
sophical Methodology with two sets of principles: the substantial or ontological
principles and the formal or logical principles. Without these sets of philosophical
principles, it is impossible to identify things, to distinguish when concepts corre-
spond to things in the real world or when to determine the genesis of things. The
other set of philosophical principles, i.e., the formal principles of logic, are essential for
thinking properly. The meaning is to rationalize the raw sensorial experiences and the raw
transrational experiences.

Thus, the philosophical methodology teaches human beings to create theories
which are theatrical plays about noumenal entities and mental events, or about natu-
ral entities and real events. The hypothetico-deductive structure which deals with
noumenal experiences is called a philosophical theory or metaphysics. The other
hypothetico-deductive structure which deals with natural experiences is called natu-
ral philosophy or physics, or natural science. In chapter 7, we will come back to
this subject and propose a reclassification of philosophy.

The other extraordinary methodology is Newton’s dynamic methodology.
This methodology teaches us to design physical theories about the force of interac-
tion between two material bodies and the effect on them caused by ensembles of
many other material bodies. Thus, in this chapter, we have presented the two most
powerful methodologies needed for our attempt to comprehend the seemingly in-
comprehensible world. Let us never forget that this theoretical construct is just a
mental interpretation of reality, the world of things, as we perceive and imagine it.

In relation to Einstein, we must emphasize that he was one of the few cre-
ative physicists of the 20" century who was always aware of the philosophical and episte-
mological terrain on which he was stepping. On diverse occasions, Einstein behaved asan
oriental poet by making “contradiction” the main character of his epistemological state-
ments. This author believes that Einstein, like Picasso, wanted to make light of these
matters. We conclude, in this chapter, that Einstein is not guilty of lacking knowledge in
philosophy and philosophy of science. On the contrary, he is one of the few exceptions,
among 20" century physicists, who was cultivated in philosophy.
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Introduction.

This chapter is an essay about the ontologico-mathematical foundations of quan-
tum mechanics and the quantum hidden potential. As an essay, it is a preliminary
dissertation which is to be modified later, if necessary. One of the main objectives of this
essay is to solve some fundamental problems about natural philosophy such as - isthere a
quantum reality? Other questions we plan to answer are the following: What is the identity
of the quantum hidden potential? Is it possible to deduce Schrodinger’s equation from
Newton’s dynamics? What is the identity of de Broglie’s matter waves? Can radioactivity
be explained logically and ontologically? Asthe questions refer to fundamental problems,
we need to investigate the roots of natural sciences which are nothing but their philosophi-
cal foundations. After doing this, we have what Galileo called experimental philosophy
and what Newton called natural philosophy .

Thisauthor’s understanding of natural philosophy is the ontological and episte-
mological analyses of natural phenomena. These analyses must be done in order to
apprehend the first principles and first causes of the natural phenomena. Afteralong
metaphysical speculation on the subject, these speculations should be translated into the
language of mathematics. Finally, the philosophical conclusions, expressed mathemati-
cally, should be tested experimentally to verify or falsify the corresponding theory of natu-
ral philosophy.

2.1 What is the Quantum Potential?

We should note that the question requires an ontological answer, in other words,
the question requires an answer about the essence of the quantum potential. According to
our present knowledge, we can say nothing about the being of the quantum potential,
simply because we know nothing about the ontological identity of such an entity. Inthe
present, all we know is the mathematical definition of the quantum potential energy Q* [1]:

Q* =-[n4(2m)]( V’R)/R (2.1)

where Risareal function. As the quantum potential was first discovered mathematically,
the problem of its physical interpretation is still unknown, like the wave function in
Schrédinger’s equation. The first concept about the quantum potential was that it was a
“hidden variable.” In 1962, David Bohm [2], when writing about hidden variables, wrote
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that there are “a further set of variables, describing the state of new kinds of enti-
ties existing in a deeper subguantum mechanical level and obeying qualitatively
new types of individual law.” What about the physical origin of the quantum hidden
potential? In 1987, Hiley and Peat [3, p.12] wrote this:

“To Bohm the quantum potential arises formally from the mathematics
and, in order to demonstrate the logical consistency of the whole ap-
proach, itis unnecessary to seek a deep explanation of the potential’s
physical origin.”

Unfortunately, Bohm was not interested in the ontological identification of the quan-
tum potential. Bohm concentrated on providing an ontological-causal meaning to quan-
tum mechanics in general. Nevertheless, Bohm knew about the unbroken wholeness or
collectiveness of the quantum potential, as we will soon see, but first let us see the
mathematical origin of the quantum potential.

2.2 Mathematical Origin of the Quantum Potential.

The mathematical or formal origin of the quantum potential is as old as Schrddinger’s
equation; both were established in 1926, but the quantum potential was not recognized as
such at the time. Schrodinger’s equation is given by:

7 2m)] V2y + Uy = 7 i dylot (2.2)

In 1926, Madelung [4] introduced the following substitution: y = aexp{ip}
in the previous equation. In 1952, Bohm [1], not being acquainted with the work of
Madelung, introduced the same substitution in Schrddinger’s equation, with
o=R(x,y,z,t) and B=S(x,y,z,t)/#:

y=Rexp{iS/ n} (2.3)

We call the functional substitution, given by eq. (2.3), the Madelung-Bohm
substitution. R and S are real functions. In mathematical circles, S is Hamilton’s
characteristic function. In Analytical Mechanics, S is known as action. After eq.
(2.3) is introduced in eq. (2.2), the real part provides a generalized Hamilton-
Jacobi’s equation:
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dS/ot + (VS)¥(2m)+U +Q* =0 (2.4)

where Q* is the quantum collective potential energy given by eg.(2.1). From now
on, we will call eq. (2.4) Hamilton-Jacobi-Bohm’s (HIB) equation. The imaginary
part, after Madelung-Bohm’s substitution is introduced in Schrddinger’s equation, pro-
vides the continuity equation for the quantum probability density R?= yny*, given

by:

0R?/0t + V+-[R? VS/m]=0 (2.5)
Eq. (2.5) can also be written as:

2m OR/dt + R V2S + 2 VR-VS =0 (2.6)

Madelung interpreted HIB’s equation in terms of Euler’s hydrodynamic equation.
Max Jammer [5a, sec. 2.3], in his book The Philosophy of Quantum Mechanics, offers
agood summary of Madelung’s interpretation. Inthe same reference, Jammer quotes the
work of A. Isaakson, in 1927, from the Polytechnical Institute of St. Petersburg, Russia.
Isaakson studied the modification which we have to introduce into Hamilton-Jacobi’s
equation in order to deduce Schrodinger’s equation. Jammer also mentions the work
published in 1927 by A. Korn, who claimed that Schrodinger’s equation should be inter-
preted as a hydrodynamic equation of a viscous compressible fluid. Let us recall from
Analytical Dynamics the total energy E and linear momentum p are given by:

E = - 9S/at 2.7
p=mv=VS (2.8)

Kornalso looked for a hydrodynamical interpretation of quantum mechanics,
and then proposed to modify eq. (2.4) by introducing the term €V2S in place of Q*:

-E+(VS)¥(2m)+U +eV2S =0
The last term, according to Korn, is a correctional term to the classical Hamilton-

Jacobi equation. The last term in Korn’s equation corresponds to a particular case of the
quantum potential energy Q*, given by eq. (2.1). The case € = 0 corresponds to
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classical dynamics, while € 0, although very small according to Korn, corresponds
to known results of quantum mechanics. In 1976, this author [6], not knowing the
work of Korn, proposed the same formal substitution for Q*, but specifying the factor
€ equal to [-(7 i/(2m)]. With this last substitution in the last equation, we immedi-
ately linearize it, deducing Schrodinger’s equation as we will show later.

The attempts to provide a physical reality to quantum mechanics did not stop
with these works of the late 1920s. The hydrodynamical models of quantum mechan-
ics, which followed Madelung’s initial concepts, were created in order to have a
guantum theory describing events of real entities at an atomic level. The official
quantum theory describes the probability of occurrence of the results determined at a
laboratory macroscopic level. Important contributions in this ontological or realistic
approach were done by N. Rosen (1945), O. Buneman (1950-55-56-1970), T.
Takabayasi (1950-52-53-56), M. Schonberg (1954), D. Bohm and J.P. Vigier (1954),
H.W. Franke (1954) and many others. The interested reader will find an excellent
bibliography in chapter Two of The Philosophy of Quantum Mechanics by Max
Jammer, already quoted [5a]. Inthe work of Schénberg, the quantum potential, given
by eq. (2.1), is caused by an internal stress in the fluid which depends on the deriva-
tives of fluid density. The nature of this quantum fluid was always undetermined.
However, a simple dimensional analysis of the units, in which the terms of the HIB
equation are measured, immediately show the energetic nature of them.

The HIB equation is not a hydrodynamic equation but an ergodynamic equation.
The nature of the medium, in an interpretation of quantum ergodynamics, obviously, is
energy. When the quantum theory was emerging in the second half of the1920’s, the
concept of a continuous cosmic energetic medium, pervading the entire universe, was not
in the minds of any physicists at that time. Even Einstein did not bring forth his resuscitated
formal ether of 1920 [6, and chapter 5 in this book]. At Leyden University, Einstein had
revived the concept of the luminiferous ether in a somewhat unknown lecture he deliv-
ered in May 1920. As we will see in chapter 5, Einstein identified the cosmic ether with the
components of the metric tensor of his general relativity theory. This Einsteinian identifica-
tion was completely unessential. Withouta medium filling up the vacuum, like the cosmic
continuum of pure energy in the theoretical foundations of quantum theory, there are many
quantum absurdities found today in the innumerable interpretations of the quantum formal-
ism. Dirac [7], in 1951, and Bohm and Vigier [8], in 1954, tried to reintroduce the
concept of ether in quantum mechanics. The work of Bohm and Vigier is particularly
interesting because their interpretation of the vacuum fluctuations is ontologized by the
fluctuations of the ether.

Finally, we should mention the work of Louis de Broglie [9], who, in 1927,
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attempted to provide to quantum mechanics, or better yet, to wave mechanics, the
“physical reality” it never had. The “theory of the double solution” of de Broglie in
1926-1927 was indeed a program to develop a nonlinear theory to explain the gen-
eration of particles by fields. As de Broglie admitted, this was a theoretical concept
which belonged to Einstein. In 1927 in Brussels, de Broglie presented his very
incipient theory of the “double solution,” referring mainly to the concept of the guid-
ance wave, also called matter wave, pilot wave, ghost wave or empty wave. With
so many names for one and the same entity, it is evident that no one knew anything
about the very nature or essence of this cryptic wave. The whole concept of de
Broglie’s was rejected in the congress, and de Broglie himself abandoned his own
theoretical program to create a nonlinear wave mechanics [9]. Louis de Broglie was
a highly intuitive spirit, and his incredible ineffable leaps made it difficult to follow
his thinking. He always wrote that the mass of an elementary particle was a math-
ematical singularity in the amplitude of a solitary nonlinear wave. Today, this soli-
tary nonlinear wave is known as a soliton. One important center, where the sophisti-
cated nonlinear mathematics of the soliton’s theory is being studied, is in St. Peters-
burg, Russia. The anti-reductionist will not be too happy when the onto-mathemati-
cians, of this new century, fulfill the dream of de Broglie’s theory of the double
solution. Eventually, the mass of an electron will be shown as a lump of concentrated
energy in a fast rotating vortex, being guided in its translational motion by an energy-
momentum potential. The quantum ergodynamic paper, published by Bohm and
Vigier [8] in 1954, is the prerequisite for a young natural philosopher who would
like to venture his mind into the metaphysics of nature, but expressed mathematically.

2.3 Some Perplexing Comments about Quantum Mechanics.

What is quantum mechanics? Murray Gell-Man [10], a well-known quantum
physicist, once said:

*Quantum mechanics, that mysterious, confusing discipline which none of
us really understands but which we know how to use.”

For Gell-Man, quantum mechanics is a mystery. Now, a mystery is a “very spe-
cial” problem which is beyond human comprehension, and therefore has no rational solu-
tion. A mystery isa permanently unsolved problem because there are no tools to solve a
mystery. Amystery is a transrational problem like a mystical experience that is ineffable,
indescribable. When Capra wrote The Tao of Physics [11], he did no favor to quan-



Newtonian quantum mechanics 35

tum mechanics when he found so many similarities to Eastern Mysticism. The favor
actually was the other way around. In The Tao of Physics, Capra, in his opening of
chapter 2, wrote that mystical “insights cannot be communicated verbally.” In
chapter 3, Capra quotes D.T. Susuki and W. Heisenberg saying that in Eastern mysti-
cism, as well as in quantum mechanics, the basic difficulty is the inability to commu-
nicate experiences because of language problems. In quantum mechanics, when one
finishes calculating the expectation value of the energy of a quantum state, for ex-
ample, one cannot describe, and must not attempt to describe, the essential elements
and processes of the atomic system. Thus, Quantum Mechanics is not Quantum Sta-
tistics Mathematics but Quantum Statistics Mysticism. This is the reason why quan-
tum mechanics is incomprehensible. From another point of view, Capra’s book, The
Tao of Physics, is a magnificent book for western scientists to at least get acquainted
with eastern mysticism, religion and philosophy.

No wonder Feynman [12], a Nobel laureate for his work in quantum electro-
dynamics, plainly confessed:

“I think it is safe to say that no one understands quantum mechanics.”

But Feynman went still further when he blamed nature for being absurd, instead of
blaming the human mind for having forgotten that commaon sense is the least common of
the senses. He wrote:

“The theory of quantum electrodynamics describes nature as absurd, from
the point of view of common sense. And it agrees fully with experiments.
So | hope you can accept nature as she is - absurd.”

In the 20" century, the temple of physics was invaded by meta-mathematicians.
In a letter Einstein wrote to Erhenfest [29, p.9], he told him:

“You are one of the few theoreticians who have not been deprived of their
native intelligence by the mathematical epidemic.”

Quantum mechanics, an impeccable quantum metamathematics, lacks atomic re-
ality; it lacks a substantial story to tell about the atom. Quantum mechanics is an incom-
plete theory because it lacks atomic ontology. Obviously, there are no ontological
beings in this formal epistemological tragedy called quantum mechanics.

From the beginning of quantum mechanics, Einstein’s intuition made him one
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of the most frightful opponents of this new mechanics. Einstein, over the years,
insisted that quantum mechanics was not a complete theory, because it could not
describe the quantum behavior of an isolated system. Einstein’s opposition to the
quantum theory is the title of a recent paper by Deltete and Guy [13]. In the intro-
duction of their paper, in 1989, these authors asked, what was the point of Einstein’s
criticism to quantum mechanics. They gave an interesting answer by successive
approximation. The answer began with an ontological criticism and ended episte-
mologically. Inother words, the answer began by referring to the domain of reality,
and ended by referring to the virtuality of the world of mathematics. They began the
answer by saying that the statistical theory of quantum mechanics does not tell the
real description of the atom. These authors went on to say that the probability state-
ment, established by the quantum formalism, by no means described the real physical
state of individual systems. Finally, Deltete and Guy wrote the clearest statement
about Einstein’s criticism to quantum mechanics:

“More precisely still, it was that the mathematics of the quantum theory,
specifically the Schrodinger wave function, must be regarded as describ-
ing an ensemble of systems and cannot plausibly be regarded as describ-
ing the state of an individual system. This is the essence of Einstein’s
criticism.”

Few authors can summarize so magnificently Einstein’s criticism to quantum me-
chanics. Insection 8, we will come back to Einstein’s criticism of the quantum mechanical
description. In 1987, Hiley and Peat [3, p.15], two members of the London school of
thought, founded by David Bohm, reach Einstein’s conclusion but from the quantum po-
tential point of view. They said:

“What is even more striking is that the quantum potential cannot be ex-
pressed as a universally determined function of all the coordinates of the
particles. Rather it depends on the ‘quantum state’ y(r, ... r ) of the
system as a whole.”

Inthe long run, everyone will admit that Einstein was always right in his incisive
criticism of quantum mechanics. The only point Einstein missed in quantum mechanics was
in relation to a divine game of dice. We will see that “The Old Man”, indeed, plays dice
with the atomic world.
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2.4 Ontological Principles and some Mathematical Theorems.

In this section we will briefly review the basic concepts of chapter 1. Inthe
Western world, the word onto-logy was created in the 17" century to refer to the
study or science of the being of entities, visible material entities and invisible imma-
terial entities. Sometimes the word ontology is taken as a synonym for the word
meta-physics. In the 20" century, the use of the words philosophy and metaphysics
have become a “heresy” among the positivist theoretical physicists who constitute
the majority of the Physics Establishment. This is so because, the majority of theo-
retical physicists are not natural philosophers but meta-mathematicians who practice
the most pernicious of all philosophies, which is, completely ignoring philosophy.
In 1882, Ernst Mach [14] closed the 19" century with a destructive statement. He
published his positivist book Science of Mechanics (The Historical-Critical Devel-
opment of Mechanics.) In the preface of this book we read:

“The present volume is not a treatise upon the application of the principles
of mechanics. Itsaimisto clear up ideas, expose the real significance of
the matter, and get rid of metaphysical obscurities.”

In the 20t century, Werner Heisenberg [15] in his book, Physics and Beyond,
hammered Mach’s positivist lesson into the minds of young physicists by quoting one of his
classmates saying: Philosophy is the systematic misuse of nomenclature specially in-
vented for the purpose. The author of this book strongly believes that Philosophy is the
“love for wisdom,” and that wisdom, as Aristotle taught, is the permanent search for first
principles and first causes of entities and events. Philosophy is the scaffolding of any good
scientific theory. Quantum mechanics was erected in thin mathematical air without any
substantial scaffolding. For this reason, quantum mechanics isa mystery.

Let us now see how to solve this mystery by converting it into a problem. Un-
solved problems can be solved because we have rational tools with which to solve them.
A particular mystery is a permanently unsolved problem because there are no rational
tools to solve it. For this reason, we must create or resuscitate the proper tools to convert
a mystery into a problem and then solve it. The set of tools we will use to solve the
quantum mystery is called ontology. Ontology, as any other rational discipline, is founded
on aset of principles or axioms which are discovered by very special human beings. In
case the reader did not study chapter 1, we will summarize the ontological principles by
giving some very brief comments.
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Principle of identity.

Principle of non-contradiction.

Principle of excluded middle.

Principle of cause and effect.

Principle of reality.

Principle of inseparability.

On the principle of identity. To say that anything is identical to itself, is to
establish a good tautology which teaches no new knowledge at all. Perhaps the greatest
value of this principle is to prepare the mind to look into the material plurality of the world
of things and reduce the whole to one unit. The essence of the principle of identity is unity.
In practice, the principle of identity helps us reduce things to one entity. Different entities,
which have been assigned with different essences, have been given several different names
by varied groups of humans. A typical example in physics is the unessential difference
between inertial mass and gravitational mass. Any respected physicist knows that no one
should test experimentally the ontological principle of identity as E6tvos did. We will
elaborate on this behavior of some physicists in chapter 6.

On the principle of non-contradiction. This principle establishes that no-thing
can be and not be at the same time. The principle of complementarity was invented by
Niels Bohr to reinterpret a misinterpretation of experimental results. The misinterpretation
was to believe that electrons, which are corpuscles, are also diffracted as if they were
waves. Thus, an electron can be a corpuscle and also cannot be a corpuscle, but a
wave. Some meta-mathematicians believe that the being of an electron is determined by
the consciousness of the physicist at the time he is designing the experiment, but which he
plans to run months later. This is outrageous, repugnant, or just plain detestable.

On the principle of the excluded middle. This principle establishes that every-
thing has to be or not to be. Another way to express this principle is to say that it is
impossible to deny that an electron is what it is and an electron is not what it is
simultaneously and in the same sense. These two last principles are very useful to analyze
the quantum wave-particle duality.

On the principle of cause and effect. Being that physics is the study of nature,
physicists observe natural phenomena which are particular manifestations or effects of
general laws. Thus, we may say that experimental physicists record natural effects in
order to discover the causes which produce such effects. Hence, any effect must have an
efficient cause which generates that effect. Or, any effect must have a cause which brings
that effect into existence. To claim that we have an objective science, we must be sure that
cause and effect are independent of any human mind.

Presently, the majority of physicists agree that electronic quantum transitions in

S~ LNE



Newtonian quantum mechanics 39

atoms, in other words, when an electron changes its quantum state, the change is not
caused by anything. Quantum transitions in the atomic level happens just because.
We want to emphasize that the majority of quantum physicists believe the effect called
*quantum transition” happens without any cause. This was the interpretation of
Niels Bohr, founder of the Copenhagen school of thought. Schroédinger’s [16] reac-
tion to Bohr’s acausal conception, in September 1926, was this: If we are going to
stick to this damned quantum-jumping, then I regret that | ever had anything to do
with quantum theory. Thus, in quantum mechanics the principle of cause and effect
is not applicable. Itisuseless. This is so because, in quantum mechanics there is no
reality. The atomic realm is empty, there is nothing (no thing) to speculate about,
nothing to theorize about its behavior. This is intolerable, despicable, offensive to
human intelligence. This attitude or epistemological effect in the minds of quantum
mechanicists, of course, has a cause. The cause is found in ontological ignorance.

On the principle of reality. ldeas are virtualities, are icons, are phenomena
(luminous images) in the human mind. These sensorial mental appearances are caused by
an external world of things (reality, from the Latin word res, meaning thing, material
thing), which are totally independent from any human mind. On the other hand, we have
learned over the centuries that the human mind can become pregnant by conceiving new
noumenal entities which are not caused by external reality but by the human mind itself;
these are called concepts. Inthisrespect, Einstein [17, p. 266] was absolutely clear when
he asserted what we call now the principle of reality. Let usread it again:

“The belief in an external world independent of the perceiving subject is
the basis of all natural science. Since, however, sense perception only
gives information of this external world or of ‘physical reality’ indirectly,
we can only grasp the latter by speculative means.”

To speculate does not only mean to guess. The speculative mental activity to
which Einstein refers to are: all the ontological, logical and mathematical principles, plus
intuitive and imaginative abilities of the human mind.

On the principle of inseparability. We may call this principle “the principle of
the unbroken wholeness.” This principle establishes that it is impossible to separate two
material entities from the rest of the universe in order to study their interaction between
themselves. We have been doing this epistemological dichotomy in physics since Newton’s
time, except when we decided to analyze the periodical and secular perturbations exerted
on one planet by the other planets. The perihelic motion of planet Mercury is an excellent
example of the action on Mercury from a collective planetary energy potential.



40 Jorge Céspedes-Curé

Some mathematical theorems. We will mention only two mathematical
theorems. The first one allows us to go from a total time variation of a singular entity
into a partial description of this total time variation. One part is an intrinsic time
variation while the other is due to the motion of the entity in a certain medium. Thus,
if p is the linear momentum of a particle, the theorem establishes the following rela-
tionship:

dp/dt = dp/at + [(v - V)] V)p (2.9)

where (v - v’) isthe relative velocity of the test particle with respect to the source particle
inan inertial reference system. This isa Galilean relative velocity. The other mathematical
theorem refers to the gradient of a scalar product of two vectors a and b:

V(a-b) =(a-V)b + (b-V)a +ax(Vxb) + bx(Vxa) (2.10)
In case that a =b =, the previous equation is reduced to:
(V-V)v =2LV(v-v) - vX(VXV) (2.11)

In the next section, we will deduce a generalized Hamilton-Jacobi equation di-
rectly from Newton’s second axiom of motion.

2.5 Ontological Origin of the Quantum Potential.

As natural philosophers, we have no right to doubt the impeccable logic of The
Mathematical Foundations of Quantum Mechanics in the hands of John von Neumann
[18], but we have every right to doubt some of the initial hypotheses or some strong
affirmations. As a matter of fact, we must strongly disagree with an extraordinary
scholar suchas Max Jammer [19, p. 192] when he declares that:

“Alogical derivation of Schrodinger’s equation from classical me-
chanics, does not, and cannot exist.”

To say that such a derivation cannot exist is to express an opinion of excessive
logical arrogance. Jammer forgets that physics is Natural Philosophy and not the formal
science of logic nor the formal science of mathematics. Physics or Natural Philosophy
uses logic and mathematics as rational tools, along with ontological principles. Letus
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write down Newton’s second axiom of motion for the interaction of an electron (par-
ticle # 1) with a proton (particle # 2), belonging to a system of N particles, including
the proton. For more than three centuries, we have written Newton’s axiom in the
following form:

dp/dt=F, (2.12)

However, the right hand side of the previous equation is incorrect for many
reasons. From a practical point of view, we may discard the interaction of particle 1
with the rest of the (N-2) particles of the system. We can also neglect the interaction
of particle 2 with the rest of the (N-2) particles. From an ontological point of view,
we cannot deny the existence of all these forces acting on particles 1 and 2. The
action of this collection of forces may change the distance between particles 1 and 2.
This collective action of the rest of the system changes the relative distance between
particles 1 and 2. In consequence, the magnitude of F_,, in eq. (2.12), also changes.
At the beginning of the 20" century, everyone erroneously blamed Newton’s second
axiom of motion for being unable to explain the atomic spectra of Helium and other
heavier atoms. Another inexcusable mistake committed in those years was to very
naively think that the only force of interaction between particles 1 and 2 was Coulomb’s
force. In chapter 4, we will see there are fifteen interactive dynamical terms in the
Newtonian Relativistic Electrodynamics. This is another reason, unknown until to-
day, why in the last century everyone blamed Newton’s second axiom of motion for
being incorrect.

But there is another reason why the right-hand side of eq. (2.12) is incorrect.
From a dynamical point of view, it is very difficult to understand how the interaction of
particles j and k, belonging to the ensemble of (N-2) particles of the atomic system, can
perturb the interaction of particles 1 and 2. Nevertheless, from an energetic point of view
itis easy to see that particles 1 and 2 are immersed in the potential energy field of all the
pairs in the remaining (N-2) particles of the system. Thus, the interaction of all pairs,
which remain in the system, affect the interaction of particles 1 and 2, through the electric
potential energy field of all the pairs. Of the four terms of the following equation, the last
term takes care of this last consideration:

N N

dp/dt=F_ ,+XF +XF, + f* (2.13)
k=3 k=3
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The force * is the gradient of the total potential energy of all the pair inter-
actions of the (N-2) particles of the system, at the position of particle 1 and at the
position of particle 2. Now, we have to bring into our analysis the existence of the
cosmic energetic medium. The electron is not moving in a void; the electron is
moving in a cosmic ocean of energy where the energy density is permanently fluctu-
ating. This is caused by the constant change in the geometrical configuration of the
rest of the particles from 3 to N. This ontological description of the interaction be-
tween two atomic electric material particles with themselves, and with the rest of
the atomic whole, tells us that the velocity v of the electron, and in consequence, the
linear momentum p of the electron not only depends on time, but also on the loca-
tion of the electron and proton. Mathematically, we have to conclude that the ve-
locity of the electron depends on x, y, z, and t. Therefore, the time derivative, in the
previous equation, is a total derivative, and we can use the mathematical theorem
given by eq. (2.9) under the assumption that v’ = 0. This assumption has further
implications which we will explore in chapter 6. Eq. (2.13) becomes:

N N
op/ot+ (veV)p=F , + ZFlj + Zsz +f*
j=3  J=3
or oplot + (veV)p=-VU + F* (2.14)
where U is the potential energy between the electron and the proton, and F* is given by:
N N
F*=3F, +3F, + f* (2.15)
=3 j=8

The potential energy of this global force F* is never considered in the determination of
the Hamiltonian of the atomic system. Introducing eq. (2.11), in the previous equation,
we get:

aplot + [1/(2m)]V(p-p) - vx(Vxp) =- VU + F* (2.16)
If we use eg. (2.8), which is p = VS in the previous equation, the term Vxp is
identically zero because the curl of any gradient is identically zero. Moving the gradient of

U to the left hand side of eq.(2.16), we get:

V{ 3S/at +[1/(2m)] (VS)2 + U } = F* (2.17)
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Let us define the scalar function of the gradient as follows:

{0S/ot +[1/(2m)] (VS)2 + U}=- Q* (2.18)
Introducing this last equation in eq. (2.17) we get:

F*=-vQ~* (2.19)

The collective force F* of the atomic system is conservative. Now, let us
move Q* to the left hand side of eq. (2.18):

9S/9t +[1/(2m)] (VS)2 + U + Q* =0 (2.20)

The last equation is identical to Hamilton-Jacobi’s equation if Q*=0. On the other
hand, eq. (2.20) is identical to eq. (2.4) which is deduced purely by formal mathematical
means. Eq. (2.20) proves that it is logically and ontologically possible to deduce a gener-
alized Hamilton-Jacobi equation directly from Newton’s second axiom of motion, avoid-
ing the use of Calculus of Variations. We will call Q*/q = Q the quantum collective
potential of the atomic system of elementary particles. The charge of one of the interac-
tive particles is q. We will call eg. (2.20), as we did before, the Hamilton-Jacobi-Bohm
(HJB) equation. So that nothing is overlooked, pay special attention to the fact that all the
terms of HIB’s equation (2.20) represent energy, like kinetic energy [1/(2m)] (VS)?,
or the classical potential energy U. Hence, Q* represents the quantum collective
potential energy. The great majority of quantum ontologic-physicists erroneously
refer to Q* as quantum potential, instead of quantum potential energy.

Eq. (2.20) summarizes the Newtonian ontologico-mathematical analysis of the
origin, and identity of the quantum collective potential energy Q*. Beside the classical
potential U/q, we now have a quantum collective potential Q whose origin cannot be
localized at all. Q is nonlocal because the source of the quantum collective potential is
everywhere and nowhere, in particular. The identity of Q is mainly the collective elec-
trostatic Coulomb potential. Still, we have to consider as components of the quantum
collective potential Q the electrokinetic potentials. Finally, we can say that Q is the
Newtonian quantum collective potential of an atomic ensemble composed of many inter-
active elementary particles. Later, we will explore other properties of the collective quan-
tum potential Q in relation to Schrédinger’s equation. Now, we have to identify the nature
of de Broglie’s matter waves.
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2.6 The Missing Link in Classical Mechanics: Classical Wave Mechanics.

Now, our thesis is to linearize HIB’s equation. In other words, our thesis is to
deduce D’ Alambert’s equation from HIB’s equation, in terms of function S. To ease
the understanding of the mathematical process, let us assume that S=S(x,t), U=U(x),
and Q=Q(x,t). Now, eg. (2.20) becomes:

39S/ at +[1/(2m)] (0S/ 9x)2 + f= 0 (2.21)

where f = f(x,t) = U + Q. Taking now the second partial derivative with respect to
time, and the second partial derivative with respect to x, we get:

02S/ dt2 +v [ 02S/ dxot] +df/ot =0,
where v = (1/m) 9S/ ox
and [ 02S/ 0xat] + v 02S /ox? + of/ox = 0.

Now, multiplying this last equation by -v, and adding it to the previous equation,
we get:

928/ 9x2 - (1v?) 92 [ot2 = oot - v af/ax = G(x,t) (2.22)

The velocity v is a function of x and t, and it also has a random nature. We will
assume that v is the average velocity of the particle in the previous equation. Eq. (2.22)
finishes the proof of our thesis. Eq. (2.22) is the nonhomogeneous D’ Alambert equation
for the propagation of waves S. If Q=0 and U=constant, then we have a free particle
moving inastraight line. Under these circumstances, eg. (2.22) becomes a homogeneous
D’ Alambert equation in which the solution can be written as a monochromatic wave:

s =S, exp{ik(x - v)}
or
S=S_ exp{2mi(x/ - vt)} (2.23)

where k =2m/\ (2.24)
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and  v=v/A (2.25)

Using equations (2.7) and (2.8) for the case S=S(x, t), we get from eq. (2.23):

E = - 0S/0t = E_exp{2mi(x/A - vt) + 1/4} (2.24)

p= 0S/ox = p, exp{2mi(x/A - vt) + 1/4} (2.25)
where the amplitudes E_and p_ are given by:

E,=2nS v

p, = 21S /A

To evaluate the constant 2rtS , we can use the experimental data of electron
dispersion or momentum potential S diffraction, and calculate the wave length A in
the manner used in X-Ray diffraction. Using the experimental data published by
Davisson and Germer [21], in 1927, this author determined an average value of
6.68x10** (Js) for the constant 2rS . Obviously, this numeric value corresponds to
Planck’s constant h = 6.63x10-3 (Js). Now the last two equations become:

E =hv (2.26)

(o]

p, = h/A (2.27)

The last two equations are Planck’s hypothesis and de Broglie hypothesis, re-
spectively. They correspond to the amplitude of an energy wave E and a linear momentum
wave p. At this point, we must reconsider the concept of a linear momentum wave,
because eq. (2.22) is a linear-homogeneous D’ Alambert equation. It is here where we
have to bring de Broglie’s conception of a singularity in the amplitude of a nonlinear
wave. Undoubtedly, the mathematical process of obtaining D’ Alambert’s equation is
equivalent to linearizing HJB’s equation. What we should do now is directly solve the
nonlinear HJB equation, given by eq. (2.20), which requires the analytical form of the
quantum collective potential.

To close this section, we should say that the nature or essence of the old mysteri-
ous “matter or pilot wave” of de Broglie is simply the energy-momentum potential S
wave. Itisfrom this potential S where “matter in motion” is actualized: mv=VS, and
energy comes into existence: E = - dS/ot. The epistemological duality of a wave-
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corpuscle vanishes in a permanent ontological energy storm, or fluctuating ocean of
energy where the corpuscle moves and “almost” never loses its corpuscular identity.

2.7 Schrodinger’s Equation is a Particular Case of
Hamilton-Jacobi-Bohm’s Equation.

Up to here we have deduced a generalized Hamilton-Jacobi-Bohm’s equa-
tion from Newton’s second axiom of dynamics. Now is the time to deduce
Schrddinger’s equation from Newton-Hamilton-Jacobi-Bohm’s equation. However,
let us review very briefly how Schrodinger deduced his famous equation. He started
with the Hamilton-Jacobi equation in his first two papers of 1926 which were pub-
lished in Annalen der Physik [20]. Schrodinger was well acquainted with the anal-
ogy of the Hamilton-Jacobi equation and the eikonal equation in optics. The
D’Alambert equation, in physical optics, allows us to explain all the undulatory
phenomena of light. On the other hand, the eikonal equation, which is an approxima-
tion to wave phenomena, is the foundation of geometrical optics which describes the
path of rays of light. Thus, it was natural to ask if it was possible to complete, in
mechanics of particles, a total analogy with optics. This completion consisted of
finding a D’ Alambert equation in classical mechanics. Inthe19™ century, Hamilton
was the first to produce a geometrical-intuitive analogy. Schrodinger, in his first
paper of 1926, wrote:

“Then an undulatory mechanics has to be established, and the most obvi-
ous approach to it is the elaboration of the Hamiltonian analogy into a
wave theory.”

This is exactly what we did when we deduced analytically, not analogically,
D’ Alambert’s equation for the function S, from Newton-Hamilton-Jacobi-Bohm’s equa-
tion. Max Jammer [5b, sec. 5.3], in his book The Conceptual Development of Quan-
tum Mechanics, 1966, offers a magnificent historico-conceptual development of the ini-
tial steps of Quantum Mechanics. Schrddinger, in his second paper, arbitrarily writes
down D’Alambert’s equation for a wave function &. He then proposes the functional
substitution & = y(x,y,z)exp{2mivt}, and this other substitution v/v =h/[2m(E-U)]%-.
After these substitutions are introduced in D’ Alambert’s equation, Schrédinger ob-
tains his memorable stationary equation:
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[721(2m) [V*¥ +(E-U)¥ =0 (2.28)

In the first paper, Schrédinger begins with Hamilton-Jacobi’s equation and
proposes the functional substitution:

S =k logy (2.29)

[In reference to this last equation one is tempted to see Boltzmann’s fundamental
concept of the entropy “S” related to the thermodynamic statistical probability .]
Let us go back to the meaning of S in eq.(2.29). Once the substitution is performed,
the result is:

L = (V)2 - [2m/k?](E - U)y2 = 0

Finally, the variational integral of L allows one to, again, obtain the station-
ary Schrodinger’s equation if we choose k= h/(2m) = 7, Planck constant h divided by
2m. In these two derivations, Schrodinger refers to Hamilton-Jacobi’s equation with-
out the quantum collective potential energy, of course. In the fourth communication of
1926, Schrodinger presented his time-dependent wave equation given by eg. (2.2) in
this chapter. In all these derivations, Schrédinger begins with Hamilton-Jacobi’s
equation. No wonder Madelung [4], in 1926, and Bohm [2], in 1952, introducing
y=Rexp{iS/x) in Schrddinger’s equation, recovered a modified Hamilton-Jacobi
equation.

In the previous section, we proved that HIB’s equation can be linearized into a
nonhomogeneous D’ Alambert wave equation, given by eq. h(2.22). This step for-
malizes the optical-mechanical analogy used by Schrdodinger which was advanced by
Hamilton almost a century before. An excellent treatment of Hamilton’s work is
presented by C. Lanczos [22, p. 264]. Now we ask - is there another way to linear-
ize HIB’s equation? The answer is in the affirmative. To accomplish this other
linearization, this author [23], in 1976, tried the following substitution:

Q* =[ - ni/(2m)] V2S (2.30)
Introducing the previous equation in HIB’s equation (2.20), we get:

[- 7i/(2m)] V2S + [1/(2m)] VS-VS + U = - S/t (2.31)



48 Jorge Céspedes-Curé

Multiplying the last equation by [-2m/h2]eism, and after some mathematical
work, the last equation becomes:

iS/n iS/h iS/h

-V [V )]1+[2m/rEUe  =-[2m/(hi)]o(e  )/ot (2.32)

Now let us define y as:

iS/h

v=e (2.33)

Introducing the last equation in eq. (2.32), we get the famous Schrodinger’s
equation but showing, this time, its true mathematical formal being; Schrédinger’s
equation is a linearized particular case of Newton-Hamilton-Jacobi- Bohm’s equa-
tion given by eq. (2.20). The quantum collective potential energy Q* must be a real
function. This is so because we have already determined the origin and identity of
Q*. However, eq.(2.30) seems to show that this quantum collective potential energy
is not represented by a real function. Nevertheless, let us assume that S is a complex
function:

S=S5,+IS,

Introducing this last equation in eq. (2.30), we get:

Q* = [A/(2m)] V23S, - i [1/(2m)]V2S,,

Thus, the real part of Q* is very well represented by the Laplacian of the
imaginary part of S. To generalize this derivation of Schrodinger’s equation let us
use Bohm’s mathematical representation of Q* given by eq. (2.1):

Q* =-[r¥(2m)] (V?R)/R
Introducing the last equation in HIJB’s equation (2.20), we get:

(VR)IR - (L/R?)VS-VS - (2m/r?)U = (2m/h?)dS/ot (2.34)

Now, in order to linearize the previous equation, we will add the following
identity to zero obtained from eq. (2.6):
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(i/m)V2S + (2i/R)(VRIR)-VS - (2m/#i)(1/R)oR/0t = 0 (2.35)
Adding the last two equations we get:
(i/h)V2S+(2i/h)(VRIR)-VS+V?R/R -(1/h2)VS-VS - 2m/A2)U =A (2.36)
where A is given by:

A = (2m/h?)dS/at + (2m/hi)(1/R)0R/ot (2.37)

Let us multiply eq. (2.36) by R e”" The result can be written in the following form:

B- 2m/iAURe" = (2miki)[(i/h)Re" 9S/at + e dR/A] (2.38)
where B is the following function:
B=(i/m)Re" V2S+(2ilh)e" VR-VS+e" VR - (L/i)Re" VS-VS (2.39)

- After some mathematical work, it can be shown that B is the Laplacian of
Re . Inother words:

iS/h

B=VxRe ) (2.40)

Now, introducing the last equation in eq. (2.38) we get:

iS/h iS/h iS/h

-Va(Re™") + (2m/i2) URe" = - (2m/hi)d(Re" )/t (2.41)

If we use Madelung-Bohm’s substitution y = Re"™" in the last equation, we
then get, after rearranging the literal coefficients:

- (h32m) V&y + Uy = 7i dy/ot (2.42)
which is the time-dependent Schrédinger’s equation. Recapitulating, we see that

Schrodinger’s equation, given by eq. (2.42), is a linearized particular case of the
nonlinear Hamilton-Jacobi-Bohm’s equation, given by eg. (2.20). On the other hand,
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we should not forget that HIB’s equation is a holistic, or synergistic representation of
Newton’s second axiom of motion of two interacting particles which belong to an
ensemble of N interactive particles. For this reason, from an ontological point of
view (principle of inseparability), we must take into account the existence of all the
forces of the total surrounding dynamic dominion. This collective dynamic action of
the whole ensemble is represented by the quantum collective potential energy Q* of
the entire system. Q* is function of all the spatial coordinates of the ensemble of N
particles.

In section 2 of this chapter, we saw that in the original work of Bohm, he used
the Madelung-Bohm functional substitution in Schrédinger’s equation. After the sub-
stitution, the real part provides the HIB equation; while the imaginary part provides
the continuity equation of the probability density R2. In our treatment, we first de-
duced HJB’s equation from Newton’s second axiom of motion, and then, we deduced
Schrodinger’s equation. Bohm’s treatment is essentially a mathematico-physical
approach. Our treatment is essentially an ontologico-physical approach.

2.8 The Need for a New Electrodynamics in Nuclear Physics.

All the previous sections of this chapter have dealt mainly with the ontological
identification and mathematical transformation of dp/dt in Newton’s second axiom of mo-
tion, and, also, the synergistic action of the rest of the system with a holistic or quantum
force F* acting on two seemingly isolated interacting particles. When people write down
F,, =- VU, this means that U refers mainly to Coulomb’s potential energy. Neverthe-
less, nature is much richer in electrodynamic potentials than only revealing a single
electrostatic potential. If we truly want to rationally explain atomic and nuclear phys-
ics, instead of accumulating so much incomprehensible empirical data, we need to
create a new electrodynamics with more than seven terms as the present Relativistic
Electrodynamics has. This new Electrodynamics will allow us to write down the
correct Hamiltonian in Schrédinger’s equation in order to describe the atomic nucleus.
This new Electrodynamics allows us to discover the true internal structure of the
neutron. In chapter 3, we advance this new Newtonian Relativistic Electrodynamics,
and in chapter 4, we obtain the same electrodynamics by logical and formal means.
Also in chapter 4, we finally test this new electrodynamics in Eddington’s model of
the neutron. Let us comment here about the variation with distance of the orbital
angular momentum of the electron. This variation is negligible in the atomic domain.
However, this orbital angular momentum variation is very significant in the nuclear
domain, reducing the orbital angular momentum of the electron to %27 in Eddington’s
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model. Without this latter knowledge, provided by the new Newtonian Relativistic
Electrodynamics, we will never be able to causally explain the so-called spontane-
ous radioactivity of the unstable nuclei. But before we proceed in this line of thought,
let us reiterate Einstein’s criticism of Quantum Mechanics.

This criticism establishes that Quantum Mechanics is an incomplete theory
because it cannot describe a single system. A single system could be, for example,
one atom of hydrogen. Before the mathematical discovery of the quantum collective
potential by Bohm, no one knew that the energy momentum potential S was a func-
tion of Q*. Whether HIB’s equation is solved or not, the eventual solution of HIB’s
equation will show that S is a function of Q*. Hence, S is a function of the potential
energy of an ensemble of N interactive particles. If we only consider the Coulomb
potential energy among all the pairs of particles, the HIB’s equation can be written
as:

N N N+1 N
dS/ot +[1/(2m)] (VS)2+ U, + V[Z¢, +20,+2 20, ]=0 (2.43)
j=3  j=3  j=3 k=j+1

where Oy is the potential energy field created by particles j and k, acting on particles
1 and 2. All the pairs of potential energies must be referred to the position of particle
1 and to the position of particle 2. Eq. (2.43), the HIB equation, shows clearly that S
is a function of the coordinates of all the interactive particles of the ensemble. There-
fore, S is a holistic function in configuration space. S carries the energetic informa-
tion of the whole ensemble. Madelung-Bohm’s substitution, given by w=Rexp{iS/
n), shows very clearly that Schrédinger’s wave function y is a function of S, and
consequently, is a function of the quantum collective potential energy Q*. Thus, the
guantum wave function y depends on the holistic action of the entire ensemble on the
electron of the hydrogen atom. As S, y is a function pertaining to configuration
space. This property of y depends on Q*, and not the other way around. The reason
why v is a configuration space variable is the collective quantum potential energy
Q*, as is clearly shown ineq. (2.43).

In the Copenhagen interpretation of Quantum Mechanics, no one knew that
depended on Q*, simply because no one knew about the existence of the quantum collec-
tive potential energy Q*. Inthe London interpretation of the same Quantum Mechanics,
though they knew the mathematical existence of the quantum collective potential
energy, they say that Q* is a function of y. However, in an ontological analysis of the
genesis of y, we saw that it is the quantum wave function which depends on the
collective quantum potential energy. The important point to make here is that when
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we solve Schrodinger’s equation, in the case of the simple system of the hydrogen
atom, we are dealing with an ensemble of N interacting particles. We are not dealing
with a system of only two particles: the electron and the proton. The mathematical
approach of Schrodinger, in 1926, though impressive in itself, was completely inca-
pable of unveiling the unbroken wholeness of the entire ensemble. The entire en-
semble is one hydrogen atom surrounded by a huge collection of other hydrogen
atoms. Here we have the meaning of Einstein’s criticism to Quantum Mechanics.
Running the risk of being too repetitive, let us read again the comment of Deltete and
Guy [13] about Einstein’s criticism:

“More precisely still, it was that the mathematics of the quantum theory,
specifically the Schrédinger wave function, must be regarded as de-
scribing an ensemble of systems and cannot plausibly be regarded as
describing the state of an individual system. This is the essence of
Einstein’s criticism.”

In spite of all the academic merits of Einstein in so many different fields of
physics, he was completely rejected in respect to his criticism of quantum mechan-
ics. In 1949, Max Born [24, p.163] refers to this epoch of rejection of Einstein:

“. .. he kept himself aloof and sceptical. Many of us regard this as a
tragedy - for him, as he gropes his way in loneliness, and for us who
miss our leader and standard-bearer. | shall not try to suggest a reso-
lution of this discord.”

In this chapter, we have solved that old discord. We have redeemed Einstein’s
criticism of quantum mechanics. Now, we can repeat Einstein’s statement loudly and
clearly: quantum mechanics is an incomplete theory! When we use Schrédinger’s
equation to solve the problem of the hydrogen atom, there is a short interval of time in our
minds in which we visualize a “piece of quantum reality”: an electron moving in space and
time around the proton. To calculate the Coulomb potential energy of the electron with
respect to the proton, we imagine these particles to be separated by a distance r in space.
However, we immediately annihilate that “piece of quantum reality” by referring to the
electron as a point-like particle. We mentally destroy the essence, the onto, of the
linear momentum of the electron by transfiguring the ontological essence of the elec-
tron linear momentum into an imaginary mathematical operator. After we obtain the
wave function, we dare to calculate different probability densities for the electron,
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like the radial probability density, for example. Where is the ensemble of particles
which justifies the use of probabilities when we are dealing only with a very simple
system of one electron and one proton? Some physicists proposed the existence of a
sub-quantum level with imaginary entities which continuously collide with the elec-
tron, imitating the Brownian motion at a molecular level. Other physicists, like J.P.
Vigier et. al. [25, p. 169], were not satisfied with the mathematical origin of the
quantum potential presented by Bohm. They realized that one should look for a
causal and physical explanation of the origin of the quantum potential. Hiley and
Peat [3, p.12] believe that:

“.. . here there are a wide variety of possibilities and Vigier et. al. have
adopted a particular position in which they argue that the quantum poten-
tial has its origin in ‘non-locally correlated stochastic fluctuations of
an underlying covariant ether’.”

Now, if — the quantum potential has its origin in ‘non-locally correlated
stochastic fluctuations of an underlying covariant ether’ - then according to this
statement, the quantum collective potential still is an ontological unsolved mystery.
The above quotation describes very well the effect of the quantum collective poten-
tial but not its origin.

At the location of the electron, beside the classical potential, we have the action of
the quantum collective potential which is not localized anywhere, and nevertheless,
it acts everywhere in the ensemble of systems: hydrogen atoms. The medium in
which the electron moves in space and time is not empty, is not void. It is full of
energy whose density is changing constantly. In chapter 2, we demonstrated that the
essence of the cosmic ether is pure energy. Our ether has ontological roots, while
Vigier’s ether only has formal roots because his team adopted Dirac’s ether [7]. The
cause of this energy, in the vicinity of the electron under analysis, is caused by the
electrons and protons of the ensemble of hydrogen atoms. Now, these other atoms
are in constant motion, causing, in this way, permanent fluctuations in the quantum
collective potential at the site of the electron in question. Schrédinger’s equation is a
very abstract and sophisticated way to write Newton’s second axiom of motion of the
electron, belonging to one atom, which in turn belongs to a huge ensemble of other
atoms. The electron in question has an erratic or stochastic motion around its proton.
But on the average, it moves in a quasi-orbit around the proton. We can rewrite eq.
(2.13) in the following way:



54 Jorge Céspedes-Curé
dp/dt=-VU - VQ* (2.44)

The quantum force: - VQ* is a force which is constantly changing in magni-
tude and direction. This quantum force may even have a greater magnitude than the
classical force: - VU, and for a brief interval of time may point in the opposite
direction of the classical force. The effect in atoms would be the emission of light by
an electron transition from one quantum state to another (old quantum jump of the
electron from one orbit to another). In Schrddinger’s time, and after Bohr created his
insubstantial school of thought in Copenhagen, people became used to repeating the
absurd statement that these quantum jumps were spontaneous, originated or gener-
ated without any cause. No one in those years had any clue about the ontological
existence of the quantum collective potential energy Q*. For this reason, Schrodinger
[16] said what we know already:

“If we are going to stick to this damned quantum-jumping, then I re-
gret that I ever had anything to do with quantum theory.”

The same quantum cause-effect explains the tunneling effect. Most important
yet, combining this new quantum cause-effect of the quantum collective nuclear po-
tential along with the inner structure of the neutron described in chapter 4, we find an
impressive conclusion. We rationally and ontologically strongly reject the idiotic
Copenhagean statement that nothing causes the phenomenon of radioactivity in an
unstable nucleus. The o and B radiations are caused by the quantum collective
nuclear potential energy. We believe that now we are ready to develop an intelli-
gent nuclear theory. The next and future generations have most of the philosophical,
mathematical and experimental tools to create a comprehensive ontological quantum
theory of the nucleus. Bohm has shown the new Camino de la Fisica. Also, the
guantum collective potential energy has shown “The Old Man,” indeed, plays dice
with the micro-world.

2.9 Some Other Causal Explanations in Quantum Mechanics.

If it were possible to determine with accuracy the position of an electron, the linear
momentum of the electron would be completely undetermined according to
Heisenberg’s uncertainty principle. Now, if Heisenberg’s principle were true, it
would be unthinkable, and completely irrational, to conceive and talk about the tra-
jectory of any electron. Any trajectory, at an atomic level, would imply that we know
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the electron’s position and velocity simultaneously and at any time. But to know the
electron’s velocity, it would mean a violation of Heisenberg’s principle, and hence, a
total contradiction with our previous conclusion that the electron linear momentum is
totally undetermined. Here we see very clearly that for the Copenhagen interpreta-
tion to remain logically and mathematically sane, coherent, rational, it must intro-
duce ontological insanities, like denying almost all the ontological principles. But
Heisenberg’s principle is part of the Copenhagen interpretation as well as
Schrodinger’s equation. Heisenberg’s principle belongs to a linear theory. How-
ever, in this chapter we have demonstrated that Schrodinger’s equation is a particu-
lar case of a more general and nonlinear equation: Hamilton-Jacobi-Bohm’s equa-
tion. Thus, we must question the validity of Heisenberg’s principle in the context of
the London interpretation, i.e., in the context of Bohm’s ontological quantum theory.
To decide about the validity of Heisenberg’s uncertainty principle in the context of
Bohm’s theory, we see at least two methods to determine the trajectory of one elec-
tron. In both cases, we will assume that the position of the electron can be deter-
mined with acceptable accuracy.

1. Newton-Hamilton-Jacobi-Bohm’s Method.

Step 1. To determine the energy-momentum potential function S, we must solve the
nonlinear HIB’s equation.

Step 2. To determine the velocity of the electron, we use the definitionp=mv =VS.
Step 3. Finally, we integrate v to determine the trajectory of the electron.

This method would be particularly powerful if the mathematical structure of the
quantum collective potential energy Q* is known. Inthe near future, Q* will be expressed
in terms of an electromagnetic tensor. In the present, this method only theoretically
proves the invalidity of Heisenberg’s uncertainty principle in the context of Bohm’s
theory. This new method will keep all the formalism of the present Copenhagen
interpretation of quantum mechanics, but with some reservations. Through Madelung-
Bohm’s functional substitution, given by eg. (2.3), we can determine the Schrédinger
wave function y. Equation (2.3) is given by:

v = Rexp{iS/h} (2.3)

The wave function v, determined by the last equation, must be different from
the wave function y’ determined by Schrédinger’s equation. The reason isthat S is
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the solution of a nonlinear equation (HJB’s equation), while y’ is the solution of a
linear equation. Perhaps here we will find an essential difference between the pre-
dictions of the Formal Linear Copenhagen school of thought and the Ontological
Nonlinear London school of thought. The function R is determined from the quantum
collective potential energy Q*, given by eq. (2.1):

Q* = - [#?/(2m)](V’R)/R

Once v is known, we can use, with some reservations as we said before, all
the mathematical formalism of the Copenhagen quantum mechanics. However, this
method # 1 shows we can determine the trajectory of an electron, and consequently, it
proves that Heisenberg’s uncertainty principle is not valid in the context of Newtonian-
Bohm’s ontological quantum theory developed in this chapter.

2. Bohm’s method.

Bohm does not propose to solve HIB’s equation. From equation (2.3), we
can determine the probability density R2 given by:

R2 = yy* (2.45)
Then, from eq. (2.3) again, we solve for S, and use R to get:

S = (nh) In n(y y*) (2.46)
Introducing the last equation in mv = VS, we get:

v = (RI2im) [y*Vy-y Vy*]/ (yy™) (2.47)

Integrating the last equation, we can determine the trajectory of an electron and
disprove Heisenberg’s principle in the context of Bohm’s ontological quantum theory.
This method is vital in explaining causally the so-called diffraction of corpuscles.

As our purpose in this chapter was to investigate the ontological foundations
of quantum mechanics, and the identity of the quantum collective potential, other
applications of the new concepts are left in the hands of ontological physicists. We
refer the reader to the very source of the causal-ontological interpretation of quantum
mechanics created by David Bohm and developed as the London School of quantum
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mechanics. We will mention some important books which contain a vast bibliogra-
phy on the subject of causal interpretation of quantum mechanics. These books in-
clude explanations of non-locality, derived from Bell’s theorem, by using the quan-
tum collective potential. The reader will also find realistic explanations of the
diffraction of the energy-momentum potential S. Among these books let us start with
Quantum Implications - Essays in Honor of David Bohm, edited in 1987 by B.J.
Hiley and F. David Peat [3]. Another book, the last book which Bohm wrote with his
colleague B.J. Hiley, and published in 1993 is The Undivided Universe - An onto-
logical interpretation of quantum theory [26]. In the preface of this book, Hiley
wrote, “Just as the final touches were being put to the manuscript, David died
suddenly.” But he will be remembered for many centuries to come. David Bohm
killed the giant of ontological ignorance in natural philosophy. It is now the mission
of the next generations to take all sciences back to the womb of mother philosophy
and initiate the neo-renaissance of Natural Philosophy. Another book is The Phi-
losophy of Quantum Mechanics by Max Jammer [27]. Particularly interesting is
chapter Seven titled, “Hidden Variables.” Another extraordinary book for dilettante
and many physicists, is Quantum Reality: Beyond the New Physics by Nick Herbert
[28]. Herbert makes a magnificent presentation of many different quantum realities
according to different epistemologico-mathematical interpretations. Herbert, of course,
includes in his book Bohm’s synergistic interpretation of quantum mechanics. Fur-
ther on, in chapter 7 of this book, we analyze another quantum reality presented by
Herbert with the subtitle Consciousness Creates Reality. Another exceptional book
we highly recommend is Quantum Paradoxes and Physical Realities by Franco
Selleri [29]. In Selleri’s mind, we have Galileo’s Experimental Philosophy, i.e.,
Selleri’s book is rich in philosophical speculations and historical accounts. His
speculations are expressed later in the language of mathematics. Selleri’s book also
contains a vast bibliography on experimental physics, showing himself as an authen-
tic modern Mediterranean Natural Philosopher. Obviously, we left aside many other
books from the previous list. The reason is that this author did not have the time to
study all of them. Nevertheless, the title of the following book written by B. d’Espagnat
[30], seems extremely appropriate for the themes of this chapter. The book is In
Search of Reality. A paper also written by d’Espagnat [31] deserves our attention:
“Nonseparability and the tentative description of reality.” Finally, we should men-
tion the essay written by Bernard d’Espagnat Meaning and being in contemporary
physics [32].
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Conclusions

Our intentions, when establishing the ontological foundations of the quantum
“hidden” potential, went far beyond what we expected to accomplish. The extra
objectives of this essay are many. However, the main objective, announced in the
title of this chapter, was totally achieved; Newtonian Quantum Mechanics. We
definitively demonstrated that the quantum potential has been hidden in Schrédinger’s
wave function y. To accomplish this task, we went back to the very source of
dynamics. We started with Newton’s second axiom of motion and deduced many
conclusions. One conclusion was the deduction of Schrddinger’s equation from “clas-
sical mechanics,” a task which had been considered an absolute impossibility. In
disproving this impossibility, we demonstrated that wave mechanics is a logical
consequence of Newton’s equation of motion. In this deductive process, we found
many corollaries or secondary conclusions which have been considered previously
and to be of primary importance in quantum mechanics.

When mathematically expressing Newton’s equation of motion, the “unbroken
wholeness of the entire universe” of Thoth and David Bohm, we discovered the origin and
identity of the quantum collective potential. Atthat moment, the ontological principle of
inseparability was mathematically used in Newton’s equation of motion. The by-product
of these ontological and mathematical speculations was the ergodynamic equation of
Hamilton-Jacobi-Bohm which contained the extra term of the quantum collective
potential energy. For more than a century this extra term was always absent in the
expert minds of meta-mathematicians.

The nonlinear partial differential equation of Hamilton-Jacobi-Bohm was
linearized in two ways. One way shows that the energy-momentum potential S repre-
sents the essence of the pilot or matter wave of de Broglie or the ghost wave of
Einstein. The name “matter wave” is absolutely unacceptable as well as the name
“ghost wave.” The result of this linearization is the D’ Alambert wave equation for
the energy-momentum potential S. This D’ Alambert equation for S was the missing
classical wave mechanics which we deduced analytically in this essay. We deduced
the mathematical expressions of the amplitude of energy waves and linear momentum
waves. They correspond to Planck-Einstein’s hypothesis E=hv, and de Broglie’s
hypothesis p=h/A, respectively. We have left the nonlinear problem of the propagat-
ing singularity of de Broglie-Einstein’s solitary waves (solitons) unsolved, but now
we have the equation to solve this problem. The equation is the Hamilton-Jacobi-
Bohm equation. Before anyone attempts to solve this problem, he must express the
quantum collective potential in terms of an electromagnetic tensor. Once this is done,
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we will see the formal and ontological similarities between Einstein’s field equa-
tions and Hamilton-Jacobi-Bohm’s field equations. The other way to linearize
Hamilton-Jacobi-Bohm’s equation is to use Madelung-Bohm’s functional substitu-
tion. This procedure provides Schrodinger’s equation and the continuity equation of
the probability density.

We criticized one of the methods used by Schrodinger because it imposed an
arbitrary D’ Alambert’s wave equation in mechanics. This was obtained by analogy
with optics. In this essay, we proved that this analogy is not necessary anymore,
because we deduced, with logico-mathematical rigor, the formal existence of a
D’Alambert’s wave equation in classical mechanics from the Hamilton-Jacobi-Bohm
equation of classical mechanics of particles. The undeniable existence of the pri-
mordial cosmic energy field proves the absurdity of the so-called “particle-wave
duality.” An electron is always a corpuscle which moves in an energetic medium.
The motion of the electron modifies the energy density of its immediate vicinity
which propagates in this primordial cosmic energy field. We have also shown, in
this essay, that Nature has never been absurd. Only the human mind can draw absurd
conclusions when it ignores or violates the ontological principles along with the
logical principles.

What about Einstein’s position in respect to his criticism of Quantum Mechanics?
Max Born [24] is very eloquent in answering this question:

“Einstein himself stands aloof, critical, sceptical, and hoping that this
episode may pass by and physics return to classical principles.”

In this chapter, we have proven that Einstein definitively was not guilty when
he accused Quantum Mechanics of being incomplete. This chapter proves that the
hopes of Einstein, for the return of physics to classical principles, have been amply
fulfilled. Among these classical principles, and perhaps the most important one, was
Newton’s second principle of motion. The other one was the principle of reality.
The unbroken faith of Einstein on the principle of reality was the solid rock which
kept him immovable in respect to his position against Quantum Mechanics. In this
trial of chapter 2, Einstein was absolutely not guilty. He never suspected that, some
day, Newton’s conception of the universe was going to vindicate him. Einstein was
unjustly rejected and ignored in Quantum Mechanics because of the ontological and
epistemological ignorance of the majority of 20" century physicists. We are tempted
to say that the present Quantum Mechanics is an incomplete theory because it is too
complete to describe an ensemble of micro-systems. It does not deal with one sys-
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tem, but with an ensemble of systems. The great spirit of Einstein finally has tri-
umphed over the violent opposition he encountered from the average minds of 20™
century physicists!
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Introduction.

In chapter 5, we deduce a wave density equation from Maxwell’s field equa-
tions. The existence of this equation definitively proves the reality of a cosmic
medium pervading the entire universe. This proof removes, once and for all, a
serious objection to the concept of a cosmic ether. We also identified the essence of
this universal medium as pure energy, concluding that the being of all entities is
energy. We can affirm, therefore, that the universe is a cosmic energy field. Einstein
confirms this assertion by saying in his GRT that: “There can be no space nor any
part of space without gravitational potentials; for these confer upon space its met-
rical qualities, without which it cannot be imagined at all.” Finally, we quoted
Maxwell, identifying all forms of energy as one and the same. In this chapter, we
will propose a Parametrized Newtonian Relativistic Electro-Dynamics (PNRED).
From this PNRED, we can obtain many old electrokinetics and electrodynamics,
including Maxwell-Lorentz-Einsteins’ electrodynamics. All this work is done in a
Newtonian-Euclidean-Causal [1] frame of reference. We will also derive Maxwell’s
electrokinetics, which is a generalization of Ampeére’s electrokinetics.

In the conceptual development of electrical science, we should not become
fanatic advocates of any electrokinetics or electrodynamics. If we do so, there is no
difference between relativists and dissidents. We must run the risk of being called a
dissident among dissidents. Nevertheless, among present dissidents, we already
have different “tribes” fighting for intellectual power. They cluster in differentisms:
Ampeérism, Gaussism, Grassmannism, Neumannism, Weberism, Riemannism,
Clausiusism, Maxwellism-Lorentzism-Einsteinism, Ritzism, Whittakerism,
Brownism, Marinovism, Wesleyism, and some minor isms. History teaches that
humans have a strong unconscious inclination to bondage their minds to one ism. If
this historical lesson is unavoidable, why not see the good elements in every ism,
and become advocates of eclecticism. Today, we still have a controversy between
Ampere and Grassmann’s electrokinetics. We continue to deal with interactions
between differential current elements. O’Rahilly [2, vol. 2, p. 514], talking about
Ampere’s force, wrote: “... what is historically out-of-date and logically offensive is
the almost universal failure to derive it from the professedly held electron theory.”
This means, that in the interaction of two electric conductors, we need to analyze
four different electrodynamic interactions: electron-electron*, electron-proton*, pro-
ton-electron*, and proton-proton*. The use of the asterisk (*) is to label the electron
and proton of one conductor. Wesley [3] and Assis [4] escape from this criticism.
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3.1 A Brief Disquisition on the concept of “Field.”

We will use the name “unilateral” to refer to the study of the field created by
only one moving electric particle. Any unilateral field theory is not only a one-sided
theory, but it is definitively metaphysical. J.C. Maxwell [5, p. 47], in his little book
Matter and Motion, wrote about this one-sided viewpoint:

“The mutual action between two portions of matter receives differ-
ent names according to the aspect under which it is studied, and this
aspect depends on the extent of the material system which forms the
subject of our attention.”

“If we take into account the whole phenomenon of the action be-
tween the two portions of matter, we call it Stress. This stress, ac-
cording to the mode in which it acts, may be described as Attraction,
Repulsion, Tension, Pressure, Shearing stress, Torsion, etc.

“But if, as in Article 2, we confine our attention to one of the por-
tions of matter, we see, as it were, only one side of the transaction-
namely, that which affects the portion of matter under our consider-
ation- and we call this aspect of the phenomenon, with reference to
its effect, an External Force acting on that portion of matter, and with
reference to its cause we call it the Action of the other portion of
matter. The opposite aspect of the stress is called the Reaction on the
other portion of matter.”

If we want to understand the interaction of two moving electric particles,
i.e., the forces of action and reaction on the two electric particles, we must “con-
sider the whole phenomenon of the action between the two portions of matter.” A
unilateral electromagnetic field theory explains the propagation of a modification
of the energy content in the surroundings of a source electric particle. The unilateral
field equations refer to a metaphysical interaction of an electric particle and a geo-
metrical point in the environment of the said particle. At that mathematical point, in
the unilateral field, there is no physical metric attribute of any real test electric
particle. As the velocity of propagation of the electromagnetic field varies inversely
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proportionately to the square root of the energy density of the region, the presence
of areal electric particle, at the mathematical point, modifies this velocity of propa-
gation. Thus, the electrodynamic force, on a real test electric particle in a bilateral
field theory, must be different in respect to a unilateral field theory. The number of
force-terms in a unilateral electrodynamics must be, at least, half the number of
force-terms in a bilateral electrodynamics. The number of potentials in a unilateral
theory must also be, at least, half the number of potentials in a bilateral field theory.

An electromagnetic field theory describes the propagation of energy and
momentum. To complete an electromagnetic field theory with an electrodynamic
force theory, we have two methods. One is to invent a Lagrangian to deduce the
force-terms of the total electrodynamic force. This force should act on a real test
electric particle at a point in the unilateral field of the source electric particle. Max-
well used this method, himself, almost twenty years before Lorentz used the same
Lagrangian method applied to Clausius’ electrokinetic potential, as described by
Whittaker [6, p. 393]. This so-called Lorentz force, deduced in this manner, looks
completely independent from Maxwell’s field equations. Assis [4] wrote recently:
“Maxwell’s equations are independent of Lorentz’s force. This means that Maxwell’s
equations could remain valid even if we have a force different from that of Lorentz.”
This is true in the Lagrangian context. However, we have another method to extract
the corresponding electrodynamics from a field theory. Let us be more explicit.
From Maxwell’s field equations, after the introduction of two potentials, we get two
D’Alambert’s equations for these potentials. Using the Liénard-Wiechert’s retarded
potentials, we can deduce the Liénard-Schwarzschild’s electrodynamics. To honor
historical precedence, we should point out that those retarded propagating poten-
tials, scalar and magnetic-vector potentials, were introduced by Lorenz (spelled with-
out a “t”) in 1867. In notes written by Riemann in 1858, and published posthu-
mously in 1867, he introduced a D’ Alambert equation for the scalar potential. Axi-
omatically starting from these retarded potentials, we can deduce Maxwell’s field
equations and the corresponding classical electrodynamics. O’Rahilly [2, vol. 1,
Chap. V1] has treated this subject with extensive references. The retarded poten-
tials in this unilateral approach are the essential field variables that provide the
force-terms acting on a real test electric particle. In this treatment, the electrody-
namic force depends on Maxwell’s field equations. The converse statement is also
true. Thus, if new experiments show that Lorentz’s force is incomplete, then
Maxwell’s field equations will not remain unaltered. Wesley, with his bilateral
field theory, has capably shown that Maxwell’s field equations are incomplete. We
should seriously consider Wesley’s pioneering work in this respect. From Wesley’s
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seminal work in his book Advanced Fundamental Physics [3, Chap. 6], let us first
mention his deep criticism of the Lagrangian method. Wesley wrote:

“The Lagrangian requires a knowledge of the energy integral (the
kinetic energy and the potential energy) to start with, so one has to
essentially solve the problem before one can even state the problem
by the Lagrangian method.”

Theoretical physics began with Newton’s Principia. This means, that in the
beginning of Natural Philosophy, the concept of force preceded the concept of vis
viva (alive force) or energy. Ontologically, a variation of energy in and around a
material particle is the cause of the force acting on the particle. In 1883, Mascart
and Joubert [7] repeated Maxwell’s concern about the necessity of proving the ex-
istence and the identity of a universal medium. They wrote:

“The great problem which the philosophy of science raises is to know
the constitution of the single medium by which all physical phenom-
ena may be explained.”

Ten years earlier Maxwell’s concern was written in his Treatise:

“If we admit this medium as a hypothesis, I think it ought to occupy
a prominent place in our investigations and that we ought to endeav-
our to construct a mental representation of all the details of its ac-
tion; and this has been my constant aim in this treatise.”

This is an ontological preoccupation for the ultimate substance or the es-
sence of the being of all entities. This is a concern for the ultimate reality. In vulgar
terms, it is the unveiling of the supreme “stuff.” Every entity, visible or invisible, is
made out of the same “stuff.” This concern is not only scientific and ontological,
but it is also theological. The existence of an energy density wave equation, as we
will explain in chapter 5 of this book on Natural Philosophy, shows that the ultimate
essence is energy. This energy is the manifestation of the ultimate Being. The first
time a line integral of a force was done it should have brought to the mind of the
mathematician a gnoseological message. It should have told him that he was deal-
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ing with a continuous dynamical function that existed at every point in the interval
of integration. The integrand, which represents an infinitesimal amount of energy,
is present in all the infinite points in the space of integration. From a pedagogical
point of view, it is more comprehensible to deal with the line integral of an electro-
dynamic force though mathematically it may be very cumbersome. However, if we
determine the line integral of an electrodynamic force, we end with the energy asso-
ciated to every force-term of the corresponding bilateral electrodynamics. This is
precisely the method followed by Wesley [3, p. 217] in the section entitled, “Wesley’s
Generalization to Fields and Radiation” of Weber’s Electrodynamics. Is Wesley’s
electromagnetic field theory a unilateral theory? No! Itis a bilateral theory because
Wesley used Weber’s Electrodynamics, which describes the physical interaction
between two real electric particles. To continue, Weber’s Electrodynamics shows
the electrodynamic interaction force as a function of the relative distance, the rela-
tive velocity and the relative acceleration of two real particles. Einsteinian relativ-
istic electrodynamics presents a force that does not depend on relative velocity nor
on relative acceleration. Relativistic electrodynamics is not a relativistic theory. In
fact, Einstein’s electrodynamics, coming from a unilateral theory, is not even a physi-
cal theory. It is a beautiful logical, mathematical and metaphysical theory. Obvi-
ously, the number of potentials in Wesley’s bilateral field theory has twice the num-
ber of potentials contained in Maxwell’s unilateral field theory. We anticipated this
result before. Is Weber’s Electrodynamics the most general electrodynamics we
have today? Does Weber’s Electrodynamics contain, as a particular case, the Liénard-
Schwarzschild’s electrodynamics? We will answer these questions in the following
sections.

3.2. The English Electromagnetics versus the German Electrodynamics.

Assis [4], in his unique and excellent book Weber’s Electrodynamics, exten-
sively quoted Maxwell’s preface in his Treatise. Maxwell said the English method
(Faraday and Maxwell himself) and the German method (Gauss, Weber, and oth-
ers), from *“a philosophical point of view . . . are radically different.”” Assis says
that ““Weber’s theory is compatible with what we call Maxwell’s equations (namely,
laws of Gauss, Ampere and Faraday) although it is completely different from
Maxwell’s conceptions in philosophical matters.” Wesley, on the other hand, sees a
formal identification of these two seemingly antagonistic European methods. Wesley
[3] says:
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“An action at a distance theory [German method] can be represented
directly in terms of the force between two particles . . . or it can be
represented in terms of intermediate fields [English method]. In the
field representation, a particle or distribution of particles, is viewed
as first giving rise to an intermediate field. It is then the field that
acts on another particle thereby giving rise to the observed force.
Although these two representations may evoke different images of
the physical mechanisms involved; they are, in fact, mathematically
isomorphic (when no time retardation is involved).”

Wesley resorts to a psychological description of what the human mind records
through its sensorial interaction with something which does not belong to the hu-
man mind. These images, or platonic shadows in the cavern of our minds, are illu-
sions or projections onto the screen of the dark chamber of our mind’s photographic
camera. These images are the result of the sensorial input into our organic hardware
which saves this sensorial data in the memory of our selves. In our minds, we only
have the illusions, the subtle energetic effects of something that ontologically must
be the cause. Reality, the external world of things, is the cause of our sensorial
input. Later we organize, systematize, formalize and rationalize the initially cha-
otic sets of sensorial illusions. Our own “selves” are just insignificant parts of an
unbroken real whole. The overwhelming flood of sensorial experiences should con-
vince us that a real universe causes them. These experiences are caused by a true
world of things. These things have an immanent, inherent being common to every
entity. We westerners have dogmatically accepted the Greek dichotomy between
the “ego” or ““I’” and the rest. This dichotomy is the true illusion. The *““I’” and the
rest are one. In the following quotation, Maxwell’s concept is initially Oriental and
Occidental at the end. Weber’s concept is initially Occidental and Oriental at the
end. Neither of them is wrong, because they are referring to an entity that is the
same! In the ontological root, there is no essential difference in these two European
approaches. In the preface of his Treatise, Maxwell expressed this unity:

“I found that in general the results of the two methods coincided, so
that the same phenomena were accounted for, and the same laws of
action deduced by both methods, but that Faraday’s methods [En-
glish electromagnetics] resembled those in which we begin with the
whole and arrive at the parts by analysis, while the ordinary math-
ematical methods [German electrodynamics] were founded on the
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principle of beginning with the parts and building up the whole by
synthesis.”

In the 17" century, we found the same antagonism between the English
Astrodynamics of Newton and the French Ethereal Philosophy of Descartes’s vorti-
ces in a plenum. This time the English natural philosophers were defending the
“Deutsch Naturwissenschaft” of the 19" century. Simultaneously, the French natu-
ral philosophers were defending the English natural philosophy of the 19" century.
Today, dissidents are defending the German approach while relativists defend the
English approach but in higher dimensions. If we change the name Descartes for
Einstein in the following quotation, we will translate Roger Cotes’ complaint, in
the preface of Newton’s Principia (1687), to present dissidents’ grievance:

“Some there are who dislike this celestial mechanics because it contra-
dicts the opinions of Descartes, and seems hardly to be reconciled with
them. Let these enjoy their own opinion, but let them act fairly, and not
deny the same liberty to us which they demand for themselves.”

This pendular philosophical movement, between the continuum of the whole
and the discreteness of the parts in a seemingly empty whole, can be traced back
into the night of times. We will end this sterile dispute when we understand that
elementary matter is just concentrated energy. Both ancient natural philosophy and
modern natural philosophy are wrong because they are partially right. Let us select
the good pieces of antagonistic natural philosophies, and create an eclectic natural
philosophy. Soon we can say that - German Electrodynamics is action-at-a-dis-
tance through the English energetic medium of Electromagnetics-. Westfall [8],
already quoted, has a meaningful suggestion to initiate this modern eclecticism in
physics. He wrote:

“Newton himself considered forces between particles, not as a de-
nial of the mechanical philosophy [Descartes], but as the conception
needed to perfect it. By adding a third category, force, to matter and
motion, he sought to reconcile mathematical mechanics to the me-
chanical philosophy.”

Liénard and Wiechert did this reconciliation but in a unilateral way. Re-
cently, Wesley produced a better reconciliation in a bilateral way. Perhaps we
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should develop a trilateral treatment of the interaction of two particles. The third
entity alters the bi-interaction. In chapter 2, we considered a polylateral or nonlocal
action on the ontological unreal interaction of only two particles.

3.3 Compendium of Electrokinetics and Electrodynamics.

Before we look for a Parametrized Newtonian Relativistic Electro-Dynam-
ics (PNRED), we will display most of the existing electrokinetics and electrody-
namics. To simplify the nomenclature, we will put aside the Coulomb electrostatic
force. After all, we will be talking about electrodynamic forces and not about elec-
trostatic forces. In this way, we will avoid the c2 term in the denominators. The
forces are supposed to be between elementary particles. We now introduce the
following terminology.

Coulomb’s Electrostatic Force.
F.= Kgq'rir (3.1)
K= 1/(4ne ) (3.2)

q’ is the electric charge of the source particle; q is the electric charge of the test
particle. The following variables are referred to an Inertial Reference System (IRS)
R’ is the vector position of the source particle.

R is the vector position of the test particle.

r=R-R’ (3.3)

is the vector position of the test particle with respect to the source particle.
Vv’ is the velocity of the source particle with respect to the IRS.

v is the velocity of the test particle with respect to the IRS.

a’ is the acceleration of the source particle with respect to the IRS.

a is the acceleration of the test particle with respect to the IRS.

v* = dr/dt = d(R-R’)/dt = v-v’ (3.4)

v* is the relative velocity of the test particle with respect to the source particle.
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a*=dv*/dt=a-a’ (3.5

a* is the relative acceleration of the test particle with respect to the source particle.

k = K/c2=1/(4me c?) = p f4n (3.6)
g =9(r) = kaqq’/r® (3.7)

In relation to Newton’s third axiom of action and reaction, we will call the
force F the action, acting on the test particle. We will call the force F’ the reaction,
acting on the source particle. To determine the reaction force, we replace F for F’,
r for -r, v for v’, v’ for v, afora’, and a’ for a, in the F formula. The electrokinetic
or electrodynamic force will be called:

Newtonian force (N), if the following two conditions are satisfied.

1. FF=-F

2. F’and F are in the same straight line. They are collinear
Quasi-Newtonian force (QN), if the following two conditions are satisfied.
1. FF=-F

2. Fand F’ are not in the same straight lines. They are not collinear.
Non-Newtonian force (NN) when F* # -F

Any electrodynamic force (ED) contains an electrokinetic force (EK). In
the list of forces that follow, we will use these abbreviations.

3.3.1 ELECTROKINETIC FORCES
Ampeére (N, EK)

F= gr{-2(v-v’)+3 ra(r-v)(rv’)} (3.8)
Gauss (N, EK)

F=gr{v<-3/2r?(rv*%} (3.9)

Using eq. (3.4) in the previous equation, and after rearranging the terms, we get:
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F= gr{-2(v-v’)+3 r2(r-v)(r-v’)+v2 - 3/2 r2 (r-v)2 - 3/2 r2 (r-v’)2 +v’2} (3.10)

The first two terms in Gauss’ force represent Ampeére’s force. Of all the
electrokinetics, Gauss’ is the richest electrokinetics. It contains square-velocity terms,
and is classically relativist and invariant like Ampere’s electrokinetics.
Grassmann (NN, EK)

F = gvx(v’xr) = g[v’(r-v) - r(v-v’)] (3.12)
Neumann (N, EK). The name “Neumann” was suggested by Marinov [9, p. 299]:

F=-gr(vv’) (3.12)
Whittaker (QN, EK)

F= g[-r(v-v’)+v(r-v’)+v’(r-v)] (3.13)
Aspden (NN, EK)

F = g[-r(v-v’)+v(rv’) -v’(r-v)] (3.14)
Marinov (QN, EK)

F = g[-r(v-v)+%v(r-v’)+%v’(r-v)] (3.15)
A summary of some previous electrokinetics is given by the following equation.

Maxwell (QN, EK)

F = g[r{A(v-v’)+Br2(r-v)(r-v’)}+Cv(r-v’)+Dv’(r-v)]
(3.16)

To have F = - F’, we need the condition C = D. O’Rabhilly [2, vol. 1, p. 107],
translated the old mathematical notation of Maxwell’s generalization of Ampere’s
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force into a more modern notation given by eq. (3.16). O’Rahilly’s coefficients A,
B, C, D, are expressed in terms of an undetermined constant m:

A =-(3-m)/2 (3.17a)
B =3(1-m)/2 (3.17b)
C=(1+m)/2 (3.17¢)
D = (1+m)/2 (3.17d)

Giving different numeric values to m, we can reproduce some previous electroki-
netic forces. With m = -1, we get Ampere’s force. With m =1, we get Whittaker’s
force. Obviously, we cannot expect to reproduce all electrokinetic forces assigning
different values to m. There is, also, no physical reason O’Rahilly’s coefficients A,
B, C, and D should be related as follows:

m=3-2A=1-2B/3=2C-1=2D-1

If Maxwell’s electrokinetic force is the most general one, then experiments
should provide the numeric values of O’Rahilly’s coefficients. If we disregard the
condition C=D, and ignore the relationships given by eqgs, (3.17), we can get
Grassmann’s electrokinetic force by assigning the following numeric values to the
coefficients A through D. A= 1, B=0, C=0, and D= - 1.
3.3.2 ELECTRODYNAMIC FORCES

Let us recall that we put aside the Coulomb’s electrostatic force in the fol-
lowing list of electrodynamic forces.

Weber (N, ED)

F= gr{v*2-3/2r?(rv*)2+(r-a*)} (3.18)
We observe that Weber’s force differs from Gauss’ force only in the term containing
the relative acceleration. Using eg. (3.4) and eq. (3.5) in eq. (3.18), we get Weber’s

force as:

F = gr{-2(v-v’)+3 r3(r-v)(r-v’)+v2 - 3/2 r2 (r-v)? - 3/2 r2 (r-v’)? +v’2+(r-a) -(r-a’) }
(3.19)
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The reader interested in a serious study of Weber’s Electrodynamics, should
consider Assis’ [4] and Wesley’s [3] books.

Riemann (QN, ED)
F = g[r{¥v*?} - v*(r-v*)+r2a* (3.20)

Riemann was the first one to introduce the nonradial accelerative term gr2a*.
This electrodynamics is classically relativist. Introducing eq.’s (3.4) and (3.5) ineq.
(3.20), we get:

F = g[r{*Vv? -(v-v’) -Y2v’2} -v(r-v)+Vv’(r-v) + v(r-v’) -v’(r-v’)+ra -r2a’] ~ (3.21)

The combination of the second and fifth terms, in the last equation, provides
Grassmann’s force.

Clausius (NN, ED)
F= glr{-(v.v’)}+Vv’(r-v) -v’(r-v’) - r2a’] (3.22)

Clausius’ electrodynamics is very poor when compared to Weber’s or
Riemann’s electrodynamics. It contains, however, Grassmann’s force in the first
two terms of eq. (3.22). It is impossible to express Clausius’ force in terms of
relative velocity and relative acceleration.

Liénard-Schwarzschild (NN, ED)
F= g[r{*v’2-3/2 r2(rv’)2-Y(r-a’) -(v-v’)} + v’(r-v) -Y2 rza’] (3.23)

The emergence and evolution of the last equation has many progenitors in
an interval of time that extends from 1835 up to 1908. The forerunners were Gauss,
Riemann, Lorenz, Liénard, Wiechert, Heaviside, Schwarzschild and Ritz. The con-
ceptual core of eq. (3.23) is represented by the retarded scalar and magnetic vector
potentials. The best references, to follow this development, are the books of Whittaker
[6], O’Rahilly [2], and Assis [4]. Assis, in chapter 6 of his book, compares Weber’s
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electrodynamics with Lorentz and Liénard-Schwarzschild’s electrodynamics. Eqg.
(3.23) clearly displays Grassmann’s force when the fourth and fifth terms are com-
bined. The second term of this equation insinuates a vestige of Ampére’s force. The
first term of eq. (3.23) is found in Riemann and Weber’s electrodynamics. Edwards
et. al. [10] tested experimentally the term proportional to v’2. Again, in Assis’ book
[4, Sec. 6.6], the interested reader will find an encyclopedic treatment and bibliog-
raphy on the subject of an electrokinetic force, dependent on v’2, acting on a static
charge. In this respect, Wesley [3, p. 257] discusses Curé’s experiment (to be de-
scribed in chapter 4) that uses a Millikan Apparatus to observe the interaction of a
permanent magnet with static charges.

Ritz’s (NN, ED)

F = g[r{A'V*2+B’r?(r-v*)2 -Y(r-a’) }+ C’v*(r-v*) -%2rza’] (3.24)
where A’=-A/2 = (3-m)/4 (3.253)

B’=-B/2=-3(1-m)/4 (3.25b)

C=-C=-@1+m)/2 (3.25¢)

The constants A, B, and C are given by egs. (3.17). O’Rahilly did the most
exhaustive study on Ritz’s electrodynamics [2. vol. 2, Chap. 11]. It is a shame that
Ritz does not have relative acceleration in his “ballistic” theory of electrodynamics
given by eq. (3.24). Now, let us expand eq. (3.24) by using eq. (3.4) for the relative
velocity v*:

F = g[r{A (v2+v’2) -2A° (v-v")+B’r?((r-v)>+(r-v’)?) -2B’r?(r-v)(r-v’) -
Y(r-a’)} + C’{v(r-v) -v’(r-v) -v(r-v’)+v’(r-v’)} %2 r’a’] (3.26)

Ritz’s electrodynamics has 12 force-terms. Rearranging these terms, we can write:
F=F+F,

F, = g[r{A'V’2-2A’(v-v’)+B’r?(r-v’)? -Ya(r-a’)} - C'v’(r-v) -% r7a’] (3.27)

F, = g[r{A'V2-2B’r?(r-v)(r-v’)+B’r?(r-v)2}+C’{v(r-v) — v(r-v’)+v’(r-v’)}] (3.28)
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If we arbitrarily assign to A’, B’ and C’ the following numeric values:

A =1 (3.29)
B’ =-3/2 (3.29b)
c=1 (3.29¢)

The force F,, given by eq. (3.27), becomes identical to Liénard-
Schwarzschild’s electrodynamics. This theoretical conclusion is always demanded
from an alternate theory which pretends to replace a so-called well-established theory.
The new theory must contain the old theory as a particular case. Weber’s electrody-
namic theory, unfortunately, does not contain the mathematical structure of Liénard-
Schwarzschild’s electrodynamics. Nevertheless, Weber’s electrodynamics is fun-
damentally relativist. Perhaps a combination of these two electrodynamics might
bring a better electrodynamic theory, as we will see later. Only new experiments
can decide the reality of some or all of the force-terms of eq. (3.28). After we derive
from this plurality of electrodynamics a Parametrized Newtonian Relativistic Elec-
trodynamics, we will come back to this subject. Meanwhile, we can rearrange the
force-terms of Ritz’s electrodynamics, eq. (3.26), in this other way:

F =1+,

f, = g[r{-2A°(v-v’) -2B’r?(r-v)(r-v’)} -C’v(r-v’) -C’v’(r-v)] (3.30)
£,=g[r{A (v2+Vv’2)+B’r?((r-v)2+(r-v’)3)-%(r-a’) }+C {v(r-v)+v’(r-v’) }-¥2 r’a’]

(3.31)

Using egs. (3.25) in eq. (3.30), we derive exactly Maxwell’s electrokinetic
force given by eq. (3.16). Ritz’s force also can accommodate Clausius’ electrody-
namics given by eq. (3.22).
G.B. Brown (NN, ED)

Brown’s [11, p. 46] electrodynamic force is formally derived from Ritz’s
electrodynamics for the particular value m =5 in egs. (3.25). Brown’s force is given

by:
F=g[r{- %2 v*2 + 3 r2(rv*)2- % (r-a’)} -3v*(r-v*) - %2 r2a’] (3.32)

Brown writes: “This approximate formula turns out to be the same as that
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arrived by Ritz, based on ballistic ideas ... The derivation of our formula (6) from
results of experiment and not involving any theory, as has been done in this treat-
ment, seems therefore to be preferable.”” Brown, like Bacon and Newton, believes
that universal or general statements can be induced from singular or particular ex-
periments. Brown initiates his so-called inductive research with Maxwell’s gener-
alization of Ampere’s force, thinking that even Ampeére’s force is absolutely an em-
pirical law.

However, Ampeére’s force is impregnated with abundant theoretical compo-
nents. Maxwell [12, vol. 2, Art. 522, p. 171] tells us the truth about this “empirical”
law of Ampére:

“The only experimental fact which we have made use of in this in-
vestigation is the fact established by Ampére that the action of a closed
circuit on any portion of another circuit is perpendicular to the direc-
tion of the latter. Every other part of the investigation depends on
purely mathematical considerations depending on the properties of
lines in space. The reasoning therefore may be presented in a much
more condensed and appropriate form by the use of the ideas and
language of the mathematical method specially adapted to the ex-
pression of such geometrical relations - the Quaternions of
Hamilton.”

The fascinating aspect of Brown’s book [11], titled Retarded Action-at-a-
Distance, is the method he uses to figure the numerical coefficients of eq. (3.32).
This equation refers to the interaction of elementary electric particles in the micro-
cosmos. Brown uses astronomical data of the perihelic rotation of planet Mercury,
in the macrocosmos, to find the numeric coefficients of his eq. (3.32). Brown sug-
gests a formal cosmic analogy, a cosmic isomorphism: The mathematical structure
of the gravitodynamic forces that rule the motion of celestial bodies, is the same as
the electrodynamic forces that rule the motion of electric elementary particles. This
formal identity of the mathematical structure of gravitodynamic and electrodynamic
forces brings a formal unification. If a field theory is developed out of Ritz’s elec-
trodynamics, as Wesley did with Weber’s electrodynamics, then we will have a for-
mally unified field theory. This author is convinced that Einstein created this for-
mally unified field theory represented by the field equations of General Relativity
Theory. As we will mention in chapter 5, we should keep Einstein’s field equations,
but reinterpret the ontological, geometrical and physical background.



Compendium of electrokinetics and electrodynamics 79

Spencer-Gauss (N, ED)
F = glr{% v*-v*} - v¥(r-v*) + % rla*+0O(1/c?)] (3.33)

Recently, in a private communication with Dr. Domina E. Spencer [13], this
author translated the mathematical notation of the original equation into our present
notation. Eq. (3.33) applies to low velocities of the interacting electric particles.
The original equation, from which eq. (3.33) is obtained, contains more force-terms.
Using egs. (3.4) and (3.5) in eq. (3.33), we get:

F = g[r{¥ (v2+v’?) -(v-v’)} - {v(rv) -v’(r-v) - v(r-v’)+v’(r-v’)} - Y2 r?a’ + % ra]
(3.34)

Itis interesting to compare Spencer-Gauss’ electrodynamics, eqg. (3.33), with
Ritz’s force given by eq. (3.26). The main purpose of this chapter is to compare
each electrokinetics and electrodynamics with the rest of them. The conclusion is
that each of them has parts of the truth contained in the others.

Feynman (ES & ED)

In this case, we must include in the electrodynamics the electrostatic force.
Feynman’s force [14, vol. 1, p. 28-2 and vol. 2, p. 21-1] is given by:

F = Kqgq’[ss*+sctd(ss?)/dt+c2d?(ss?)/dt?] (3.35)

The retarded position vector is s at time (t-s/c). We can express eq. (3.35) in
terms of present parameters instead of retarded ones. Feynman, Leigthon and
Sands [14, vol. 1, p. 28] comment on this electrodynamics:

“For those purists who know more (the professors who happen to be
reading this), we should add that when we say that (28.3) is a com-
plete expression of the knowledge of electrodynamics, we are not
being entirely accurate . . . so we shall avoid the puzzle for as long
as we can.”

To find the solution of this puzzle, we must convince ourselves of the true
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existence of a cosmic energy field. Once our minds are aware of this cosmic energy
field, our intuition will clearly show that the presence of a test particle in the energy
field of a source electric particle, superimposed to the background cosmic energy
field, necessarily altered the energy content in the neighborhood of the test particle.
Another anti-ontological concept we must eliminate is the absurd idea that an elec-
tron is a point-like particle. An electron, and any elementary particles, are probably
rotating toroids of energy. This is what many physicists are suggesting today. Par-
ticularly important is the toroidal or ring model of the electron advanced by Bergman
and Wesley [15]. The concept of vortices of energy, which evolve to stable toroids,
will expel from physics the conception of negative and positive electric charges.
Some day in the future, we will have an Ergodynamics of Moving Toroids of Energy.
Meanwhile, let us attempt to establish a bilateral electrodynamics.

3.4 Parametrized Newtonian Relativistic Electrodynamics.

The previous collection of electrodynamics suggests that we may write down
a general electrodynamics containing all the force-terms. These force-terms are
partially contained in most of them. We should call this general electrodynamics
Parametrized Newtonian Relativistic Electro-Dynamics (PNRED), which is given
by the following equation:

F = g[r{ov*2+Br2(r-v*)2+y(r-a*) }+ov*(r-v*) + era*] (3.36)

The numeric values of the undetermined parameters a, 3, v, 9, and €, should
be obtained experimentally. Introducing egs. (3.4) and (3.5) in eq. (3.36) we get:

F =g[r{ovz+av’2-20(v-v’)+Br2(rv)2+pr2(rv’)2-2pr(r-v)(r-v’)+y(r-a) -y(r-a’)} +
M{v(r-v) -v’(r-v) -v(r-v’)+v’(r-v’) }+er?a -er’a’] (3.37)

Eq. (3.37) contains Liénard-Schwarzschild’s electrodynamics if we make o
=y=g=%, B =-3/2,and 6 = 1. It also accommodates Maxwell’s electrokinetics.
Now, if we make =1, =-3/2,y=1,and 6 =¢ =0, then eq. (3.36), the PNRED,
becomes identical to Weber’s electrodynamics.

Is it possible to deduce eq. (3.37) in the context of Newton’s theory of clas-
sical dynamics? The answer is an affirmative one, but we need to add two extra
axioms to Newton’s theory of classical dynamics. We will present this deduction in
the next chapter.
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3.5 Gravitodynamics and Geometrodynamics.

In the 19" century, when the only “known” force-term in astrodynamics
was the gravitostatic term of Newton, physicists and astronomers created
gravitodynamics, by analogy, with existent electrodynamics. Recently, André K. T.
Assis [4] published an unusual book on the subject of electrodynamics and
gravitodynamics. For the interested reader, it is essential to read section 7.5 titled
Weber’s Law Applied to Gravitation. There is only one historical note we would
like to add to this section of Assis’ book. We believe the first gravitodynamics was
created by Newton under the title Proposition XLIV, Theorem XIV, Book I, of his
Principia [16]. In this Proposition, Newton developed the mathematical procedure
to solve the problem of the perihelic rotation of planet Mercury. This was almost
two hundred years before Leverrier discovered it astronomically. To get a Param-
etrized Newtonian Relativistic Gravitodynamics, let us introduce the following ter-
minology:

K* = G = 1/(4me*) (3.38)

where G is the universal gravitational constant; €* is the gravitostatic permmitivity
of the cosmic energy field.

k* = K*/c2 = 1/(4me*c?) = u*/4n (3.39)
where u* is the gravitodynamic permeability of the cosmic energy field.
Newton’s Gravitostatics

F=-K*mm’r/r® (3.40)

Newton’s Gravitodynamics (Parametrized Newtonian Relativistic
Gravitodynamics)

F = g*[r{owvz+av’2-20((v-v’)+Pr2(rv)2+Lr2(rv’)2 -2B8r2(r-v)(r-v’) +y(r-a) -y(r-a’) }+
M{v(r-v) - v’(rv) -v(r-v’)+v’(r-v’) }+era -er?a’] (3.41)

g* = -k*mm’/r® (3.42)
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Einstein’s Geometrodynamics

Einstein [17, p. 79], in his book The Meaning of Relativity writes: “We shall
accordingly have to assume . . . that the motion of a material particle, under the
action only of inertia and gravitation, is described by the equation”:

d2xM fds? +T'* (dx, /ds)(dx, /ds) = O (3.43)
Einstein, after the introduction of different types of approximations arrives
at the following equation:

d[(1+o)v]/dt = V 6+dA/0t+(V XA)xv (3.44)

The last equation is a consequence of linearizing the nonlinear Einstein’s
field equations which provide the components of the metric tensor (gravitostatic
and gravitodynamic potentials) to be used in the Christoffel symbol L The right-
hand side of eq. (3.44) clearly represents Lorentz’s force with a negative sign. The
point we want to make here is that Einstein’s geometrodynamics, given by eq. (3.43),
along with his nonlinear field equations, may lead to Newton’s gravitodynamics
given by eq. (3.41). We should say “may lead,” because we only have indirect
evidence of this possibility. If this is the case, then we have the extraordinary pos-
sibility of reinterpreting Einstein’s field equations. Is Newton’s gravitodynamics a
magic algorithm that gives all the solutions to the “vacuum” field equations of GRT?
At this moment we do not know. In 1975, when this author visited Prof. J.A. Wheeler,
he gave this author a preprint he was planning to present in the Seventh Interna-
tional Congress on General Relativity and Gravitation. In this preprint Wheeler
wondered about this magic algorithm:

“Section 7. From Exact Solutions to all Solutions? Kinnerley’s
comprehensive and systematic survey of what we know about exact
solutions of the equations of general relativity invites the question
whether there does not exist some magic algorithm that will give all
of the solutions of the vacuum field equations. Why do 1 still have
hope that such an algorithm will be discovered? Did | not bet Rainer
K. Sachs $5 at Les Houches in 1963 that by 1973 one would know
how to get all vacuum solutions? And did | not send a last minute
cable to Roger Penrose asking if he could see a way to save me?
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And in the end did I not have to pay?”

Can we deduce field equations from the bilateral Newtonian
Gravitodynamics? Perhaps, Wesley can do this gargantuan mathematical work,
because he already has deduced electrodynamic potentials from Weber’s electrody-
namics. In this new work, we must consider all force-terms including those propor-
tional to the square of the velocities v and v’. Anyway, these are problems for the
next generation of natural philosophers. In what follows, we refer to indirect evi-
dence in only three cases in our attempt to identify Newton’s gravitodynamics or
electrodynamics with Einstein’s geometrodynamics.

3.6 Probable Experimental Evidence of Forces Proportional to v’2/c2.
1. On Edwards’ Effect.

As we mentioned before, Assis [4, sec. 6.6 ] treats this subject in an excel-
lent way. We would like to add that in 1982, Curé [18], using an analogy with GRT,
attempted an explanation of Edwards’ Effect. If this experimental effect is indepen-
dently verified without any further doubt, then Einstein’s GRT will prove that
Einstein’s SRT is wrong because it is incomplete. By the way, SRT is sometimes
called Restricted Theory of Relativity. Limited is a synonym of “restricted,” so
why would one prefer to use a limited theory instead of a general theory?

If we use the PNRED given by eq. (3.37) to analyze the action between a
steady current | in a circular coil of radius R, and cross-section A on a particle of
charge q at rest on the axis of the coil at a distance z from the plane of the coil, then
the axial force of action is given by:

F, = 2nkql?(o-v)Rz/[|p JA(R?+22)%7] (3.45)
where |p | is the absolute value of the conduction electron density in the coil. In the
case of Liénard-Schwarzchild’s electrodynamics, the axial force is zero along the
axis of the coil where oo =y = %. This axial force is also zero in Weber’s electrody-
namics where oo =y = 1. This result confirms the conclusions of Assis [4, p. 165].

2. On Marinov’s Claim of the Non-conservation of Angular Momentum.

If in Maxwell’s electrokinetic force eq. (3.16), we make A=-1,B=0,and C
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=D =%, we get Marinov’s latest electrokinetics [9], given by eq. (3.15). The im-
portant point to notice in Marinov’s force or any other electrokinetics or electrody-
namics is the non-radial component. This non-radial component makes the orbital
angular momentum, of a revolving particle around another, variable. Keeping C
undetermined,

in Marinov’s electrokinetics, the result for the specific orbital angular momentum
of a revolving particle is:

r2do/dt = h(L - K/r) (3.46)

with K constant and equal to 2Cqq’/(4me c2m’). Asimilar resultis valid for PNRED.
By using GRT in the study of the perihelic rotation of planet Mercury, we obtain a
completely isomorphic result. We would like to mention a very curious attitude in
relation to a renowned relativist, the late Professor C. Mgller [19], in two editions
of his otherwise excellent book The Theory of Relativity. In the edition of 1952,
page 350, we read:

“However, the left-hand side of (18) cannot, in general, be inter-
preted as angular momentum, since the notion of a ‘radius vector,’
occurring in the definition of the angular momentum, has an unam-
biguous meaning only in a Euclidean space.”

This last quotation disappeared entirely from the new edition of the same
book in 1974. Eq. (18) in Magller’s book is given by eq. (3.46), but written in the
following way:

r2do/dt/(1 - K/r) =h
in which h = constant. In the gravitational case K = 2GM/c2. What was the justifi-
cation of erasing the above quotation from Mgller’s book? Eddington [20, p. 89]

gave the justification of this omission many years before Mgller. Eddington, writ-
ing about the perihelic rotation of planet Mercury, says:

“We have to be on our guard against results of this latter kind which
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would only be of interest if the radius-vector were a directly mea-
sured quantity instead of a conventional coordinate. The advance of
perihelion is a phenomenon of a different category.”

It is understandable there must be a change in scale for the radius vector.
What is not understandable, is a change in the mathematical form of a physical law,
when going from an abstract tetradimensional Riemannian spacetime to an astro-
nomical heliocentric reference system. GRT offers a unique transcendental abstract
theory, which is metaphysical, and a multitude of physical theories depending on
the initial and boundary conditions, which essentially, are inaccessible. When go-
ing to the spacetime dimensions of a terrestrial laboratory, we think we must criti-
cally analyze Marinov’s experiments which, according to him and Einstein, violate
the conservation of orbital angular momentum.

3. On DePalma’s and Tate’s Effects.

DePalma’s effect [21] and Tate’s effect [22, 23] are related to rotating discs
and coils, respectively. In one sense, DePalma’s effect resembles Rowland’s ex-
periment. With DePalma’s rotating flywheel, we have no free electric charges on
the flywheel. Therefore, there is no magnetic field in the surroundings of the rotat-
ing cylinder or flywheel. DePalma, however, claims to have experimentally de-
tected some inertial anisotropy. He found this effect, in the neighborhood of the
rotating cylinder, to be proportional to the mass, radius, and most importantly, to
the square of the angular velocity of the cylinder. DePalma measured a shift in a
timekeeper device when it is on the axis of the rotating cylinder. It is our contention
that DePalma’s effect is real, but it is caused by an electrodynamic force propor-
tional to v’2 as we will see in this section.

In 1968, J.B. Tate [22, 23], at the University of Houston, conducted Edwards’
experiment six years before Edwards himself. In what follows, we will refer to
Tate-Edwards’ effect. The difference between these two experiments is that Tate
put the coil into rotation, while Edwards used a nonrotating bifilar superconducting
coil. In order to save present day incomplete electrodynamics, Tate’s experiment
avoids the ad hoc explanation offered by Bonnet [24] to Edwards’ results.

DePalma’s effect may be caused by the square of the electric currents pro-
duced by the positive and negative charges of the rotating disc. On the other hand,
Tate-Edwards’ effect depends on the action of the square of a steady electric current
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on static charges. If in eq. (3.37) we make v = 0, and replace q’ by dqg’, then the
electrodynamic field dE is given by:

dE = kdg’'r¥[r{owv’2 +Br2(r.v’)? - y(r.a’)}+ o{v’(r.v’)}- er?a’] (3.47)

where a’ is the centripetal acceleration of the source electric charges, proportional
to v’2, and in consequence proportional to the square of the angular velocity, which
is DePalma’s empirical determination.

Some people may see this chapter as an interesting taxonomic work. Though
it is true that this chapter contains a collection and a classification of many Electro-
kinetics and Electrodynamics, these people might have missed the most important
conclusion of this chapter. The most important inference is represented by eq. (3.36).
This equation shows the Parametrized Newtonian Relativistic Electro-Dynamics,
which summarizes the best force-elements of a compendium of most of the existing
Electrodynamics up to the end of the 20" century. This new Electrodynamics, which
we present in this chapter, shows the existence of many more electrokinetic forces
beyond the orthodox Grassmann’s force. Some of these new forces depend on the
square of the velocity of the test particle. SRT contains the same type of force at the
cost of having a variable mass. This new Electrodynamics does not need to have a
variable mass because it contains a force term proportional to v2/c2. This new Elec-
trodynamics contains another new force proportional to v’?/c?, which is not con-
tained in SRT-Electrodynamics. The mathematical structure of this new electrody-
namic force is contained in GRT. Thus, the next generation will use a modified
version of GRT to prove that SRT-electrodynamics is incomplete.

Conclusions.

In this chapter, we presented a taxonomic work on different electrokinetics
and electrodynamics. In electrokinetics, we have force-terms which only depend
on relative velocities. In electrodynamics, we have force-terms which depend on
relative velocities and relative accelerations. All energy-potentials are electroki-
netic energy-potentials depending only on relative velocities. The Lagrangian of
these electrokinetic energy-potentials provide different electrodynamics. Very few
authors distinguish between electromagnetics and electrodynamics. Einstein is one
who clearly distinguishes between the two. Electromagnetics is a set of field equa-
tions with which to study the propagation of electromagnetic waves. Electrody-
namics is a set of force-terms between two electric interacting particles. This chap-
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ter, however, presents not only a classification of many electrodynamics, but an
eclectic Parametrized Newtonian Relativistic Electrodynamics.

We corrected some historical statements about the absence of forces in
Maxwell’s electromagnetic theory. We clearly demonstrated that Lorentz’s force
was deduced by Maxwell almost twenty years before Lorentz. We also deduced
Maxwell’s electrokinetic force. Dissidents are still deliberating as to whether
Ampeére’s law or Grassmann’s law is the proper one to use in electrodynamics. In
this author’s opinion, neither of the two given choices are the accurate ones. What
we need to test experimentally is Maxwell’s electrokinetic force given by eq. (3.16).
From a theoretical point of view of the Parametrized Newtonian Relativistic Elec-
trodynamics, we need the four terms of Maxwell’s electrokinetics. In chapter 4, we
will come back to the subject of Lorentz’s force paternity.

We considered force-terms proportional to v’2/c2, and concluded that the
experimental verification was long overdue; either that or experimental rejection of
this type of electrokinetic force. The magnitude of this type of force is extraordinar-
ily small at laboratory levels. For this reason, we have to design new experiments at
an atomic level where the magnitude of a force proportional to v’?/c2 is more signifi-
cant. These new atomic effects may be unveiled through a new Hamiltonian func-
tion in quantum mechanics, based on the Newtonian Relativistic Electrodynamics.

In this chapter, Einstein might be considered guilty of having thought that
Newton’s second axiom of motion was wrong and Lorentz’s force was right. Einstein
never considered the other possibility that Newton’s second axiom of motion was
correct, and Lorentz’s force was incomplete. After careful consideration, this au-
thor felt that Einstein was not the true guilty one, but instead, all the followers of
SRT of the 20" century were the guilty ones.
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“For those purists who know more (the professors who happen
to be reading this), we should add that when we say that (28.3)
is a complete expression of the knowledge of electrodynamics,
we are not being entirely accurate ... so we shall avoid the
puzzle for as long as we can.”” [Underline added]

R.P. Feynman
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Introduction.

When Feynman writes, “we are not being entirely accurate,” he is saying that
present Electromagnetic-Electrodynamic theory is not entirely correct, factual, faithful,
reliable, exact, meticulous, precise, unequivocal, genuine, truthful. Inafinal analysis, all
physicists, including Feynman and this author, of course, have been teaching the present
incorrect Electromagnetic-Electrodynamic theory for more than a century. Feynmaniis,
perhaps, one of the few honest physicists of the 20" century. Therefore - why do we keep
onwasting time and intelligence proving that Maxwell’s incorrect (incomplete) field equa-
tions, are covariant with respect to some spacetime transformation? Therefore - why do
we not extend the obsolete Lorentz’s Electrodynamics we are still teaching in this new
century, in this new millennium? Nevertheless, the essence of this chapter was motivated
by a serious accusation made by Einstein against Newton’s Dynamical Methodology of
his Principia [1], 1687. On page 300 of Ideas and Opinions [2], Einstein was extremely
adamant referring to Newton’s theoretical method. Einstein writes: “this theoretical
method is deficient in so far as the laws of force cannot be obtained by logical and
formal considerations, so that their choice is a priori to a large extent arbitrary.” In
the preface of Newton’s Principia, his dynamical methodology is very clear. His dy-
namical methodology consists of the following steps.

1. Study the motion of bodies. The study of the kinematics of bodies will allow
the serious student to determine the mathematical structure of the acceleration of the bod-
ies. This first step, in Newton’s methodology, establishes all the kinematical empirical
laws of the motion of bodies. Einstein, in his shocking accusation, saying that the theoreti-
cal method of Newton is deficient, forgot that physics or Natural Philosophy was in the
past, an experimental or empirical science. Newton proposed to open all the windows of
the working place in order to observe Nature. Einstein proposed to close all the windows
of the working place in order not to observe Nature. Einstein wanted to deduce the
mathematical structure of all the forces of Nature by the power of his mathematical mind;
he did not want to degrade his concepts about the behavior of Nature with sensorial
empirical data. Empirical facts were annoying elements for Einstein’s mind.

2. Use the Second Axiom of Motion. Once the mathematical structure of the
acceleration of the bodies is determined from the experimental data of observing actual
moving bodies, Newton’s method, through his second axiom of motion, established that
the mathematical structure of the forces acting on bodies is equal to the product of the
mass of the bodies times the acceleration of the corresponding bodies. With this method-
ology and Kepler’s laws, Newton deduced his law of gravitostatic. Einstein falsely ac-
cused Newton’s theoretical method by saying it was incapable of obtaining, “deducing”,
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the laws of force “by logical and formal considerations.” This accusation is highly unfair.
Einstein [3, p. 272], when he claims that a theoretical construct is a free invention of the
human intellect, denies the very essence of physics which is experimental science. Einstein,
with this accusation against Newton, challenged the whole community of classical physi-
cists to deduce the mathematical structure of all the force-terms of a new Gravitodynamics
and a new Electrodynamics by purely logical and formal considerations.

\ery few physicists have mastered Newton’s Principia. In 1980, R.S. Westfall’s
book Never at Rest [4, chap. 1], presented Isaac Newton from a modern academic
perspective. Westfall presented the discovery of a new world, made by the Lucasian
professor in the second half of the 17t century. After many millennia the world received
the new dynamical methodology: the first treatise On the Gravitodynamics of Moving
Celestial Bodies. From a historical point of view the Principia is described by Westfall
[5, chap. 10] with unusual mastery. In chapter 6, we will expose in detail another accusa-
tion of Einstein [6, p.258] concerning the incapacity of Newton’s dynamics to explain the
experimental equality between inertial mass and gravitational mass. Another accusation of
Einstein [7, p.102] against Newton’s classical mechanics is in relation to the so-called
anomalous motion of planet Mercury. In chapter 6, we will discuss this latter accusation at
length, based on a paper by this author [8], published in 1991. Newton’s identification
between the cosmic ether and absolute space was denied by Einstein [9, p. 276]. In
chapter 5 we initiate the objection of this accusation, and we will continue this disapproval.

In this chapter, we accept Einstein’s challenge in the name of Newton. Our goal is
to deduce eq. (3.36), the Parametrized Newtonian Relativistic Electrodynamics, in a to-
tally hermetic way, i.e., not considering, at all, any external observation of Nature. e will
enter the hermetic realm of our minds, and there we will speculate as to what the math-
ematical structure of gravitatodynamic and electrodynamic forces should be.

4.1 Newton’s Dynamical Methodology.

Newton’s dynamical methodology is clearly established in the preface of his Principia:
“. .. for the whole burden of philosophy seems to consist in this -from the
phenomena of motions to investigate the forces of nature, and then from
these forces to demonstrate the other phenomena;”

We will now expand on the subject of the Introduction. According to Newton’s

methodology, we must first study the kinematics of a moving body with the sole purpose of
determining the mathematical structure of the acceleration of the body. Then, by using
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Newton’s second axiom of motion, we multiply the constant mass of the body by the
kinematically determined acceleration to establish the mathematical structure of the force
acting on the moving body.

Itis obvious that, by direct observation, no one has ever determined the accelera-
tion of a moving elementary electric particle in atoms. Because of this impossibility,
Newton’s dynamical methodology is useless in molecular, atomic and nuclear physics. Its
initial success was in astrodynamics. It is unfair to blame Newtonian dynamics for the
initial failure of atomic physics in the hands of Niels Bohr. Bohr used Coulomb’s force.
Coulomb’s force was not determined by using Newton’s dynamical methodology. When
V. Bush [10] used Weber’s electrodynamics, in 1926, to study the physics of the hydro-
gen atom, he used an electrodynamics not determined by the use of Newtonian method-
ology. However, even today, physicists blame Newtonian dynamics for its failure in atomic
and nuclear physics. The total blame should fall upon the wrong electrodynamics, which
physicists are still using. Even Relativity Theory kept the right-hand side of Newton’s
second axiom of motion intact:

dmv)/dt=% F, (4.1)

The fundamental problem is still in the right-hand side of the previous equation of
motion. J.C. Maxwell [11. p. 105] describes Newtonian methodology in perfect terms:

“The process of dynamical reasoning consists in deducing from succes-
sive configurations of the heavenly bodies, as observed by astronomers,
their velocities and their accelerations, and in this way determining the
direction and the relative magnitude of the force which acts on them.

“Kepler had already prepared the way for Newton’s investigation by de-
ducing from careful study of the observations of Tycho Brahe the three
laws of planetary motion which bear his name.”

The most clear and accurate exposition of the empiric-logical deduction of Newton’s
gravitational law is offered by Max Born[12, p. 63]. The necessity of the application of
the ontological principle, of cause and effect, through the axiom of action and reaction, is
lucidly presented by Born.  On the other hand, Einstein [13, p. 300] decided to point out
aserious defect in Newton’s dynamical methodology:
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“Classical mechanics is only a general scheme; it becomes a theory only by
explicit indication of the force law (d) as was done so very successfully by
Newton for celestial mechanics. From the point of view of the aim of the
greatest logical simplicity of the foundations, this theoretical method is defi-
cient in so far as the laws of force cannot be obtained by logical and formal
considerations, so that their choice is a priori-to a large extent arbitrary.
Also Newton’s gravitation law of force is distinguished from other conceiv-
able laws of force exclusively by its success.”

When Einstein said that Newtonian dynamics “is only a general scheme,” he
could not have said it better. Newton’s dynamics is a methodology to create theo-
ries. Newton’s elaboration of the force law of gravitation was not a priori nor
arbitrary. Newton, from the observed and measured phenomena of astronomical
motions: -Kepler’s observational laws investigated the acceleration of the planets
and natural satellites. Later, he used his second axiom of motion to establish the
mathematical structure of the centripetal force acting on the planets. Newton is very
clear when he renamed this centripetal force calling it gravitational force ( Scholium
to Proposition V. Theorem V, Book I11, in his Principia). But Newton wrote his
work in Latin. He identified the centripetal force acting on a planet with the gravitas
(weight) of the planet with respect to the sun. Newton brought the pedestrian concept
of weight to heaven. There is no doubt we speak tautologically when we say, the
weight of a body is the gravitational pull of the earth on the body. What we are
saying is, the weight of the body is the weight of the body.

Einstein accused Newton’s dynamical methodology for being experimental, for
being observational, for being realistic in the sense of observing things in the starry nights.
To perform all these activities is to do Natural Philosophy. Not for Einstein! He would
have preferred that Newton deduce his gravitational law from the a prioristic olympus of
transcendental symbolism. But Newton was English. Newton was a natural philosopher
and a mathematician who created the mathematics he needed. In the following, we will
attempt to do what Einstein wanted Newton to do. We will deduce a Newtonian Relativ-
istic Gravitodynamics without looking up to the wandering lights of heaven. We will use
modern Newtonian axiomatic to formally and logically deduce a general electrodynamics
and a general gravitodynamics.

4.2 Extension of Newton’s Axioms
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To preserve the old numbering system of Newton’s axioms we will start with
axiom number zero.

Axiom 0. Ontological principle of existence and substance of absolute space.
Absolute space exists and its substance is pure energy.

Axiom 1. Axiological principle.

Newton’s theory of dynamics is valid with respect to absolute space.

Later, we will extend the validity of this axiom to inertial reference systems,
moving with constant velocity, with respect to absolute space. Now we can say that
Newton’s theory of dynamics is valid with respect to absolute space, and with respect to
inertial reference systems. Itis insulting to the reader’s intelligence to say that Newton’s
dynamics is not valid with respect to accelerated reference systems. But we must insist
that:

Newton’s theory of dynamics is not valid, regardless of whether the ref-

erence system is linearly accelerated or is in rotation with respect to abso-

lute space.

As we will see later, this obvious elementary conclusion is necessary in order to
defend Newton against the false accusations made by Einstein in 1916. Even Einstein
knew that the third axiom of Newton’s dynamical theory was invalid in accelerated refer-
ence systems, as we will see in chapter 6

Axiom 2. Physical principle of motion.

Definition: The mass m of a body is given by m =a/a,, where a is the acceleration of the
body in question and a; is the acceleration of a standard body of unit mass, when it
interacts with the test body. Both accelerations are measured with respect to an inertial
reference system. If the previous ratio has different numeric values associated with differ-
ent directions, then the reference system is not inertial. In chapter 6, we will discuss an
operational definition of an inertial system and the concept of mass in more detail.

Definition: Linear momentum of a body is the product of its mass times
its velocity. Axiom 2 establishes that:
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The time variation of the linear momentum of a body is equal to the
resultant force acting on the body.

d(mv)/dt =3, F, (4.2)
Axiom 3. Physical principle of action and reaction.

The action F and the reaction F’ in the interactions of two bodies are
collinear, equal and opposite:

=-F (4.2)

(1) Strong principle of action and reaction (Assis [14, p. 22]), or Newtonian
forces of action and reaction are collinear and satisfy eq. (4.2).

(2) Weak principle of action and reaction (Assis [14, p. 22]), or Quasi-Newtonian
forces of action and reaction are non-collinear and satisfy eq. (4.2). Now we will intro-
duce the other axioms.

Axiom 4. Principle of cosmic analogy, or principle of mathematical isomorfism.
The same mathematical structure of the forces which govern the
motion of celestial bodies, have the forces that govern the motion of
charged elementary particles.

Axiom 5. Principle of mathematical form. (cosmic mathematical isomorphism).

The mathematical structure of the forces of interaction between two
particles in motion is directly proportional to the mathematical struc

ture of the inertial accelerations: Coriolis, centrifugal, and Euler;
and inversely proportional to the relative separation of the particles.

Coriolisacceleration:  2@x(Dr/Dt) = 2wxv (4.4a)
Centrifugal acceleration: @X(wXr) (4.4b)
Euler’s acceleration: (Dw/Dt)xr (4.4c)
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where the operator D /Dt, as it is well known, does not operate on the unit vectors of
the noninertial reference system. The interaction force F, according to axiom 5, is
given by:

F = C[K 2mx(Dr/Dt) + K x(wxr) + K,(Dw/Dt)xr]/r (4.5)

In the above equation, C is a physical parameter to be determined later, as well as
the proportionality constants K , K., and K.  is an angular velocity to be determined in
what follows.

4.3 Comments on the Axioms.

We should make no distinction between axiom, principle, postulate or dogma. Rather,
we should emphasize their common characteristics of being general irrational hypotheses.
Irrational because there is no possibility to deduce them logically or rationally from any
other field of knowledge. No matter how evident the statement of an axiomiis, it is still
logically un-deductible. Thisis like the truth of a postulate. Only through an act of faith
can scientists believe in the truth of axioms. Most of the time, scientists are completely
unaware that they are strong believers just as religious people are. Now, let us make
some comments on the modified and extended axioms of Newton.

On Axiom 0.

In the past, absolute space was identified with the luminiferous ether which was
assumed to pervade the entire universe. Itissaid that Einstein was responsible for the
elimination of the ether from physics. He felt it was a “superfluous” concept in his special
relativity theory. To Einstein, it was a must to get rid of the ether which was identified with
absolute space. It was a must because, Newton defined the latter saying that “in its own
nature, without relation to anything external, remains always similar and immov-
able.”” This attribute of immobility of absolute space was an extremely embarrassing
characteristic that violently contradicted Einstein’s special relativity theory.

From an ontological point of view, the cosmic ether was void of any nature or
essence. Every physicist in the past spoke of the ether but no one knew anything about its
very nature. Besides, from a kinematical point of view, the cosmic ether was a total
paradox, not to say absurdity. Bradley’s astronomical aberration showed the ether was
not dragged at all when the earth went through it; therefore, physicists concluded that an
ether wind must exist. Michelson-Morley’s experiment, which was intended to measure
the ether-wind in order to determine the absolute velocity of planet earth, showed that the
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cosmic ether was totally dragged by the earth. To make things more embarrassing,
Fizeau showed experimentally that running water with a speed considerably less than
the speed of the earth around the sun, dragged the ether partially!

Einstein, indeed, had good reasons to eliminate such “nonsense” called the cosmic
ether. However, the root of these absurd conclusions is due to the total ignorance of the
ontology of the cosmic ether, as we will see in chapter 5. Running the risk of repeating
ourselves, we must insist on this ontological point of absolute space. Einstein [15, p. 19-
23],1n1920, finally pointed out a clue as to how to grasp the essence of the cosmic ether.
Talking about general relativity theory, he said:

“What is fundamentally new in the ether of the general theory of relativity
as opposed to the ether of Lorentz consists in this, that the state of the
former is at every place determined by connections with the matter and
the state of the ether in neighboring places, which are amenable to law in
the form of differential equations; whereas the state of the Lorentzian ether
in the absence of electromagnetic fields is conditioned by nothing outside
itself, and is everywhere the same.. . . There can be no space nor any part
of space without gravitational potential . . . From the present state of the
theory it looks as if the electromagnetic field, as opposed to the gravita-
tional field, rests upon an entirely new formal motif, as though nature might
just as well have endowed the gravitational ether with fields of quite an-
other type, for example, with fields of a scalar potential, instead of fields
of the electromagnetic type . . . according to the general theory of relativ-
ity space is endowed with physical qualities; in this sense, therefore, there
exists an ether. According to the general theory of relativity, space with-
out ether is unthinkable.”

Thus, according to Einstein, there is no place in the universe without gravitational
potential, without a certain density of gravitational energy. If we do not consider the
geometrodynamical potentials of general relativity theory, except the gravitostatic potential
in the neighborhood of a celestial body of mass M, then at a point distant r from the center
of the body, the density of gravitostatic energy p at that point is given by:

p = p*+GM¥/(8mr*) (4.6)
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where p* is the cosmic background energy density, or the so-called Zero-Point-
Energy-Density. Now we can say that the universal matter creates a cosmic ocean of
gravitostatic energy in which itis immersed. Keep in mind that energy is one and the
same, independent of the nature of the source. Maxwell [16], in this respect, was
very clear:

“In speaking of the energy of the field . . . I wish to be understood literally.
All energy is the same, whether it exists in the form of motion or that of
elasticity, or any other form.”

Therefore, we do not need to qualify the universal gravitostatic energy. The uni-
versal matter creates a cosmic field of energy in which itis immersed. The essence of the
old luminiferous ether is plain energy. The state of this cosmic energy field, Einstein would
have said, “is determined by connections with the matter and the state of the ether in
neighboring places.”

The gravitostatic energy of the earth is superimposed to the average interstellar
energy density, and the gravitostatic energy of the Milky Way is superimposed to the
average galactic energy density. In thisway, the cosmos is linked by the unbroken whole-
ness of the entire primordial field of energy. Now, we can identify absolute space with the
cosmic primordial energy field.

OnAxiom 1.

Corollary V in Newton’s Principia extends the validity of axiom # 1 to coordinate-
reference systems (inertial reference systems) which move with constant velocity in respect
to absolute space. The statement of this corollary V corresponds to the so-called “classical
relativity”:

“The motions of bodies included in a given space [inertial reference sys-
tem] are the same among themselves, whether that space is at rest [abso-
lute space], or moves uniformly forwards in a straight line without any
circular motion.”

If F* is the force acting on a body of mass m* with respect to absolute space S*,
then with respect to an inertial reference system S moving with constant velocity u* with
respect to S*, and after using the Galilean Transformations: x =x* - u*t*; y=y*; z=
z*; t=t*, with the additional mass invariance m = m*, we conclude the dynamical
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invariance F = F*. Corollary V establishes that it is impossible to detect a rectilin-
ear uniform motion of an inertial reference system by performing dynamical experi-
ments inside the said inertial system.

OnAxiom 2.

Axiom # 2 is well known and is called the equation of motion. The so-called
principle of inertia is not a principle, nor a postulate nor is itan axiom. Itissimply a law,
.., alogical consequence, a theoretical conclusion of axiom # 2. The inertia law corre-
sponds to a theorem in mathematics expressed in the form: If P, then Q. Thus, the state-
ment of the law of inertia is the following: If the resultant force acting on a body is zero,
then the velocity of the body is constant. The reasoning of the demonstration of this law of
inertia can be shortened considerably if we proceed mathematically. The following lines
only have a pedagogical purpose. Students of physics will appreciate the solid formal-
logical-geometrical structure of physics.

Hypothesis: ZF = 0
j

Thesis: v = constant

Demonstration:
Introducing the previous hypothesis in axiom# 2, given by eq. (4.1), we get:
d(mv)/dt=0
mv = constant
being m# 0, but constant
then vV = constant
Q.E.D.

The constant in the above demonstration can be zero implying that the body is at
rest. If the constant is different from zero, then the two properties of the vector v, mag-
nitude and direction, are constant. Constant magnitude in the velocity means uniform
motion. Constant direction of the velocity means rectilinear motion. We believe that a
good physics teacher should spend at least one hour lecturing only on the law of inertia.
For example, the law of inertia has definite ontological implications. It has to do with the
problem of existence of forces acting on a body. It also has to do with the concept of
absolute time. Thus, the existence or nonexistence of a resultant force acting on a given
body in motion depends on the accuracy of the time device we use. The congruence of
two geometrical rectilinear segments presents no fundamental problem, but the congru-
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ence of two intervals of time presents serious practical problems. Only an act of
faith can bring peace to our minds when we try to decide the congruence of two
intervals of time. We decide to believe that absolute time flows uniformly, indepen-
dent of any real motion of bodies. In investigating the nonexistence of a resultant
force on a given body, we have to kinematically determine that the velocity of the
moving body is uniform. However, to determine the uniformity of the body’s motion,
we must believe in a uniform rate of the flow of time. Today, we believe atomic
clocks run uniformly. In the past we believed planet earth rotated uniformly, but it
did not. These considerations must have forced Newton to define an ideal or abso-
lute time. Newton wrote in his Principia: “Absolute, true, and mathematical time,
of itself, and from its own nature, flows equally without relation to anything exter-
nal, and by another name is called duration.” We must be sure relativists use
clocks which do not run in an accelerated way, but uniformly. Thus, the existence or
nonexistence of a resultant force, acting on any material body, depends heavily on the
accuracy of the time device we use. A real clock should approximate closely to an
ideal clock to tell absolute time. If it does not, physics is not possible.

We may not find one single physics textbook in which the author states that a
terrestrial laboratory is a highly noninertial reference system in which Newton’s dynamics
isnotvalid. Every teacher of physics or authors of physics books establishes that due to
the small angular velocity of planet earth, a terrestrial laboratory can be considered a good
inertial reference system. On the other hand, every physicist would agree that a labora-
tory accelerated at 9.8 m/s?, with respect to the distant stars, would constitute a very bad
inertial reference system. Asa matter of fact, they would agree that such an accelerated
reference system is definitively non-inertial. The same physicists would also agree that,
according to Einstein’s Equivalence Principle, every terrestrial laboratory is equivalent to
an accelerated laboratory with respect to the distant stars. Thus, physicists can live with
two contradictory judgments:

(1) Every terrestrial laboratory is a good inertial reference system.
(2) Every terrestrial laboratory is not a good inertial reference system.

The last two statements obviously are contradictory. Only one of them must be
true. For more than three centuries we have used Newton’s dynamics in terrestrial labo-
ratories. According to the Principle of Equivalence (chapter 6), any terrestrial physical
laboratory has been equivalently accelerating with respect to stellar space since the day it
was built. Therefore, any terrestrial laboratory constitutes a non-inertial reference sys-
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tem. However, we have determined many forces of interaction inside terrestrial labo-
ratories. How is this possible? The explanation is contained in Corollary VI in
Newton’s Principia [17, p. 21]:

“If bodies, moved in any manner among themselves, are urged in the di-
rection of parallel lines by equal accelerative forces, they will all continue
to move among themselves, after the same manner, as if they had not been
urged by those forces.”

In modern notation, the proof of this Corollary is as follows: let F and F’ be the
forces of action and reaction in the interaction of bodies B and B’, having masses m and
m’, respectively. Let R and R’ be the position vectors of bodies B and B’, respectively,
with respect to the laboratory. Finally, let-a* be the laboratory acceleration with respect
to absolute space. The equations of motion inside the laboratory are:

ma =F + ma*
m'a=F’+m’a*
or a=F/m+a*
a=F/m’+a*
Subtracting the second from the first equation we get:
d’(R-R’)/dt2=F/m-F’/m’
Callingr=R-R’,and using axiom # 3: F’ = - F, we have:
ud2r/dtz2=F

where w is the reduced mass equal to mm’/(m + m’). The previous equation finishes the
demonstration of Newton’s Corollary V1. For years engineers have used Newton’s sec-
ond axiom of motion in noninertial reference systems, linearly accelerated or in rotation, in
spite of the axiological principle given by axiom # 1. The only requirement to use Newton’s
equation of motion inside a noninertial reference system is to add to the real forces, acting
on a body, the so-called inertial forces, or pseudo forces or fictitious forces. Borrow-
ing from geometrical optics the terms real and virtual images, we would like to propose the
name “virtual forces” to refer to fictitious or inertial forces.

The ontological difference between real forces and virtual forces is that real forces
are caused by the interaction of material bodies, and they obey the principle of action
and reaction. Virtual forces, on the other hand, are not caused by the interaction of
material bodies, but by relative accelerated motion on only one body. Therefore, a
virtual action force has no virtual reaction force, i.e., virtual forces do not obey Newton’s
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principle of action and reaction. Virtual reactions do not exist in the material uni-
verse. Hence, Newton’s dynamics is not valid in noninertial reference systems. Of
course, from a practical point of view, we can use Newton’s equation of motion to
design machines inside noninertial systems. No one has the right to ask, not even
Einstein, as we will now see, the absurd question about the existence of the reaction
to a virtual force.

On Axiom 3.

We have just seen that the principle of action and reaction is not valid in noninertial
reference systems that are linearly accelerated or in rotation with respect to absolute space.
This was known to Newton and to every good student of Newton’s Principia. Einstein,
who never missed an opportunity to criticize Newton’s theory of classical dynamics, raised
false testimony against Newton’s dynamics. In 1916 Einstein [18a, p. 112] wrote:

“In classical mechanics, and no less in the special theory of relativity, there
is an inherent epistemological defect which was, perhaps for the first
time, clearly pointed out by Ernst Mach.” [Italics added]

This inherent epistemological defect is indeed an ontological defect. It hasto
do with the fourth ontological principle of cause and effect through the use of the principle
of action and reaction. Einstein, after a clever and long argumentation which ignored the
invalidity of Newton’s principle of action and reaction in rotating references systems,
accused Newton of hypostatizing absolute space in order to make absolute space the
cause of the centrifugal forces acting on a rotating ““gedanken’” planet of water. New-
ton never would have concluded such an aberration. Finally, Einstein concluded that
absolute space cannot be the cause of the centrifugal force. Einstein said:

“Itis therefore clear that Newton’s mechanics does not really satisfy the
requirements of causality in the case under consideration.”

Einstein knew that Newton’s principle of action and reaction was not valid with
respect to rotating reference systems in relation to absolute space. The following
quotation proves that Einstein knew that Newton’s dynamics was invalid in rotating or
accelerated reference systems. Einstein [18b, p. 140], in the last edition of his book The
Meaning of Relativity, writes:
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“Had one tried to explain to Newton the equality of inertial and gravi-
tational mass from the equivalence principle, he would necessarily
have had to reply with the following objection: it is indeed true that
relative to an accelerated coordinate system bodies experience the
same accelerations as they do relative to a gravitating celestial body
close to its surface. But where are, in the former case, the masses that
produce the accelerations?”

Newton would have asked - where are the material bodies that cause the inertial
force on a body inside a noninertial system? Newton would have asked this question
because he knew, as well as Einstein, that his Newtonian theory of dynamics, particularly
the principle of action and reaction, was not valid in noninertial reference systems. Newton’s
question, imagined by Einstein, reveals that Einstein knew very well that real forces are
caused by material bodies. Inertial forces are known by the unfortunate name of ficti-
tious forces, meaning that their existence is not caused by material objects. Thus, Einstein
produced two contradictory judgments. Out of the two Einsteinian quotations above, the
firstone is false. It would have been more acceptable for Einstein to have said that his
intention was to generalize Newton’s dynamics because the laws of physics must be of
such nature that they apply to systems of reference in any kind of motion. Here we
have the seed of the so-called Mach’s Principle. However, Einstein never succeeded in
proving that the centrifugal forces, acting on the water of Newton’s bucket, were caused
by the distant matter of the extra-galactic nebulae rotating relative to the water in the
bucket.

Atthis point, we would like to refer to a very fundamental paper published by Hans
Thirring in 1918. Thirring [19, p. 33], by linearizing Einstein’s field equations, determined
the forces on a small body of unit mass in the vicinity of the center of a hollow spherical
shell of mass M and radius a, rotating with angular velocity m. Thirring, in his paper,
mentioned in a very subtle way that the rotation of the hollow sphere is with respect to a
reference system fixed at infinity. After Thirring, relativists introduced a stationary reference
system fixed at infinity to refer the rotation of the spherical shell. If relativists do not want
to call absolute space a reference system fixed at infinity, they know, for sure, who they
are deceiving. Thirring concluded his paper, saying:

“Through a concrete example it is shown that in the gravitational field (of
Einstein) produced by distant masses in rotation, appear forces that are
analogous to the centrifugal and Coriolis forces.” [Italics added]
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Analogous means alike, similar: it does not mean identical. Letus look at the
geometrodynamic accelerations, found by Thirring in 1918, with m being the angular ve-
locity:

a, =-[8/3 GM/(c?R)]v, +[1/3 GM/(c?R)]w? (4.73)
a, = [8/3 GM/(c?R)]v, +[1/3 GM/(c?R)]w?y (4.7b)
a = 0 - [2/3 GMI(c?R)] w2z (4.7¢)

Thirring used @ = - k. If we use m = kw, ineq.’s (4.7), then we can write these
equations in the following way:

a=-[4/3 GM/(c2R)](2wxV) - [1/3 GM/(c?R)]mx(wxr) -k[2/3 GM/(c?R)]w?z
(4.8)

where M is the spherical shell’s mass of radius R, rotating with angular velocity o with
respect to a reference system fixed at infinity (absolute space). Let us compare the last
equation with the true inertial acceleration a, obtained from eq.’s (4.4), and referred to a
reference system co-rotating with the spherical shell:

a, = - 20XV - oX(wxr) - (do/dt)xr (4.9

In Thirring’s paper w is constant. Therefore, Euler’s inertial acceleration is zero.
The gravitational radius R, of the spherical shell is given by GM/cZ hence, Rg/R isapure
number with no physical dimensions. Thus, if we want to claim that the quasi-Coriolis
acceleration and the quasi-centrifugal acceleration, in eq. (4.8), are identical to the true
Newtonian-Coriolis acceleration and the true Newtonian-centrifugal acceleration, given
by eq. (4.9), we must equate to unity the square bracket coefficients in eq. (4.8). This
procedure would introduce logical inconsistencies in the ungrounded metaphysical ob-
session of Mach and Einstein. It would have been more reasonable and profitable to
have considered egs. (4.8) as authentic gravitodynamic field intensities caused by ro-
tating material bodies. In 1918, Lense and Thirring [20, p. 156] did some important
work, determining the gravitodynamic force-terms on a body revolving outside a solid
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spherical central body. Relativists were too busy contracting tensors in Riemann’s
tetradimensional spacetime, and paid no attention to the solid physics buried in
Einstein’s field equations.

Perhaps we remember the scandal caused by Dicke and Goldenberg when
they published, in 1967, the measured oblateness of the sun. Relativists and astro-
physicists bitterly criticized Dicke and Goldenberg because they believed if the sun
was oblate, General Relativity Theory (GRT) was doomed. Such a conclusion is
based on an ontological misunderstanding of the real world. In 1974, relativists
began to breathe normally again when Hill published new measurements of the sun’s
limbo, indicating no solar oblateness. However, in 1982, Hill again published new
solar data showing the sun is oblate. Even in newspapers there were declarations of
physicists saying that GRT is wrong. What is the cause of this fear of “general”
relativists?

Einstein and his fellow followers have always been falsely proud that the relativis-
tic explanation of the perihelic rotation of Mercury and the other planets does not require
the adjustment of any parameter. Let us point out two objections to this relativistic claim.
One is Einstein’s constant k = 8nG/c2. The universal constant of gravitation G emerged
from the real world through Kepler’s astronomical laws. 1t was adjusted empirically!
The second objection is ontological and based on the conceptions of T. Aquinas and R.
Descartes about the res extensa. In 1915, Einstein [21, pt. 2, p. 821] solved the problem
of the “anomalous motion” of planet Mercury treating the sun as a geometrical point.
Einstein’s solution of his field equations was approximate. The next year, Schwarzschild
[22] treated the sun as a nonrotating material sphere and solved Einstein’s field equations
exactly. Schwarzschild proved that a nonrotating material sphere can mathematically be
considered as a geometrical point. However, a geometrical point cannot rotate.
Ontologically, itis impossible for any material object in the universe to have no geometri-
cal dimensions. Even common sense affirms that the sun is a huge ball of fire. Astronomi-
cal observations show this ball of fire is also rotating differentially. Thus, if we start with a
solar model in the shape of a rotating sphere of mass M and radius R, the model is millions
of times closer to the real sun than conceiving the sun as a mathematical point. Lense
and Thirring used GRT and a very real sun to explain the perihelic rotation of planets and
the periplanet rotation of satellites. Introducing in Lense-Thirring’s method, the quadru-
pole gravitational potential, we get the excess of perihelic precession €2 given by:

Q = [BnGM/{Tc?a(1-e) (1 - 2/3 (L /M)/h + 1/3 (R/h)?A) (4.10)



106 Jorge Céspedes-Curé

where the square bracket coefficient is the well-known Einsteinian solution to the
anomalous motion of planet Mercury. L is the solar intrinsic angular momentum.
The constant h is the specific orbital angular momentum of the planet, and A is the
oblateness of the sun. Thus, instead of spending so many years on this unsound idea
of Mach and Einstein, about the fictitious essence of inertial forces, relativists and
astrophysicists could have determined the intrinsic angular momentum of the sun
through the analysis of the perihelic motion of the planets. They also could have
calculated the intrinsic angular momentum of Jupiter, which has a more significant
oblateness, through an accurate astronomical determination of the more distant
perijovian rotation of its satellites.

In eq. (4.8) we have a kind of Coriolis’ acceleration and a kind of centrifugal
acceleration. This observation is exactly what Thirring wrote in his conclusions. Einstein’s
field equations, in the linear approximation, provide forces that are similar, never identi-
cal, to Coriolis and centrifugal forces. The last term in eq. (4.8) shows the existence of an
axial force that is definitely not contained in the expression of the inertial acceleration given
by eq. (4.9). The presence of this term, in relativistic gravitation, destroys the possibility of
identifying eq. (4.8) witheq. (4.9). Einstein’s GRT can perfectly survive the initial difficul-
ties created by the oblateness of the sun, bringing real physical meaning to our knowledge
of the solar system. GRT provides a totally new gravitodynamics if we preserve Einstein’s
field equations and reinterpret its ontological, geometrical and physical background. As
we can see, after these comments on Axiom 3, the ontological principle of cause and
effect and the principle of action and reaction are still behind any discussion on the so-
called Mach’s principle.

On Axiom 4.

G. B. Brown [23] made a splendid attempt, in 1955, to unify formally the electrody-
namic forces with the gravitodynamic forces in the context of Newtonian dynamics. As
everyone knows, after Einstein created his field theory of General Relativity, the formal
analogy of Lorentz’s electrodynamic force and the Einsteinian geometrodynamic force
was complete. As mentioned before, this author [24], in 1982, extended this analogy to
predict the probable existence of a new electrodynamic force. This same force can be
directly deduced using the Parametrized Newtonian Relativistic Electrodynamics (PNRED)
presented in chapter 3, and given by eq. (3-45). The following equations represent Tate-
Edwards’ effect, deduced from a field theory (GRT) and also deduced from PNRED, for
the case z/R<1:

From GRT:  F, = (-3/2)[a/(2e,c2)](z/RY)[ 1?/(|p |A)]
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FromPNRD: F, = (o-y)[a/(2e,c3)](Z/R?)[ 1%/(|p |A)]

A cosmic analogy has been in the mind of every thinker since the time of Thoth.
One of the profound statements, made by the great teacher Thoth, 7000 years ago was:
“As above, so below, for the fulfillment of unity.”” The principle of cosmic analogy
follows this line of thinking of G.B. Brown. This analogy is formal. Someday someone will
discover a theory based on an essential unification of all the forces in nature. On that day
we will learn that gravitational forces are, in essence, electrodynamic forces. Inaddition,
we will also find that the weak and strong nuclear forces are also, in essence, electrody-
namic forces.

On Axiom 5.

In 1969, D.W. Sciama [25] tried, in an extraordinary effort, to establish the dy-
namical foundations of GRT. He looked for the mathematical structure of gravitodynamic
force-terms starting from the field theory of GRT. In 1959, Sciama [26] considered the
analogy between Grassmann’s force and Coriolis’ force. Thisanalogy, nevertheless, was
known to Thirring in 1918, when he wrote:

“The analogy between electrodynamics and gravitational theory (weak
and in vacuum) is even greater if one observes that in the approximated
integration of the quantities g,,, 9,,, 9., 9,,, from the density and velocity
of matter, are calculated in the same manner as the potentials A, ALAD
. . . the second term of eqg. (19) completely corresponds to the
ponderomotive force (E+vxB).”

Let us now elaborate on Sciama’s comparison of Grassmann’s force and Coriolis’ force.
F=qvxB

Using Bio-Savart’s law in the previous equation, we get:
F=qvx[q’krs (v’xr)]

or F=qvx[q’kr? (v’xr)/r3]
Let us now define an instantaneous angular velocity w by the following equation:
® = (rxv’)/r?

Grassmann’s force becomes:

F = [% kqq’/r](2awxv’)
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This last equation shows that Grassmann’s force is directly proportional to a
kind of Coriolis acceleration. It is also inversely proportional to the separation
distance between the source charge g’ and the test charge g. But what is the meaning
of @? Of course this angular velocity could be interpreted as the instantaneous angu-
lar velocity of the test charge g with respect to the source charge q’. To have this
interpretation, we should replace v’ by (v - v’) in the definition of w. However, we
must remember this is an heuristic exposition to invite our minds to explore the
implications of axiom 5. If the analytical exploration of axiom 5 leads to theoretical
laws, experimentally verifiable, then our faith in the truth of axiom 5 will grow,
though we will never be able to demonstrate it rationally.

4.4 Logical deduction of a Parametrized Newtonian
Relativistic Electrodynamics.

The redundant first part of the title of this section is to emphasize Einstein’s de-
mand when he criticized Newton’s dynamics for being deficient. As we saw above,
Einstein wrote: “From the point of view of the aim of the greatest logical simplicity of
the foundations, this theoretical method is deficient in so far as the laws of force
cannot be obtained by logical and formal considerations, so that their choice is a
priori to a large extent arbitrary.” However, the main objective in this section is to
deduce a Parametrized Newtonian Relativistic Electrodynamics, the same one we ““in-
duced” inthe last chapter. There, of course, we first did a taxonomical work. This helped
us to see the possibility of proposing a new general electrodynamics in the context of
Newton’s dynamics. Here we will resort to a Neo-Newtonian dynamics and classical
Newtonian propositions or theorems related to inertial accelerations. \We will introduce
interpretations in order to draw conclusions from axiom 5, represented by the following
equation:

F = (C/r) [K 2 @ x(Dr/Dt) + K, ox(wxr) +K,(De /Dt)xr] (4.5)

Let R and R’ be the vector positions of a test charge q and a source charge q’,
respectively, with respect to absolute space S*. Let r be the vector position of g with
respecttoq’. LetS finally be a reference system bound to the source charge g’. Let the
source, as well as the test charge, move with arbitrary velocities and accelerations. The
reference system S, bound to the source charge g’ is, therefore, a noninertial reference
system. The vector r can be expressed with respect to S* and S as follows:
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r=i(x-x’)+j(y-y’)+k(z-z’) =R -R’ (4.11)

where the unit vectors belonging to S are not constant in time. The coordinates x-X’, y-y’,
z-7’ are the coordinates of the test charge g, referred to the origin of S, which coincides
with the source charge. Now we will use Coriolis’ theorem:

d[ 1/dt=DJ[ ]/dt+ wx[] (4.12)
Let us apply this theorem to eq. (4.11):
dr/dt=dR/dt-dR’/dt=v -V’ =v*=Dr/Dt+®x r (4.13)

where v* is the relative velocity of the test particle with respect to the source particle.
The time operator D[ ]/Dt does not operate on the unit vectors of system S. From the
previous equation we have:

Dr/iDt=v*- @mXxr (4.14)

Now we have to interpret the meaning of w in eq. (4.5). Here we have many
arbitrary choices. Any choice will constitute an extra hypothesis. Thus, we propose the
conjecture that w should represent the instantaneous angular velocity of the test particle
with respect to the source particle, i.e.:

® = (rxv*)/r2 (4.15)

A priori we cannot justify this last equation. Only the consequences of this hy-
pothesis will decide its usefulness. Keeping in mind that Da/Dt = dw/dt, we can now
proceed to introduce eq. (4.15) and eq. (4.14) ineq. (4.5). Afteralengthy mathematical
development we get:

F = Cr3[r{av*2 + Br(r-v*)2 + y(r-a*)} + dv*(r-v*)+er2a*] (4.16)
where o =-K, (4.173)
B =2K, - 2K +K, (4.17b)

= - K, (4.17¢)
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§=2K, - 2K, (4.17d)

e=K, (4.17¢)
If we make

C =kqq’ = qq’/(4ne c?) = Kqgq’/c? (4.18)

eq. (4.16) is formally identical to eq. (3-36) in chapter 3. Let us now introduce eq. (4.18)
ineq. (4.16), and add it to Coulomb’s electrostatic force:

F=Kaq'r3{r + c?[r{av*? + Bro(r-v*)2 + y(r-a*)} + ov*(r-v*)+erza*]}  (4.19)

The last equation represents the Parametrized Newtonian Relativistic Electro-
dynamics. The Greek parameters should be experimentally adjusted. Eqg. (4.19) satisfies
the weak principle of action and reaction, i.e., the reaction F* =- F, but F’ is not collinear
with F. Therefore F is a quasi-Newtonian force. Now, using axiom # 4, we will geta
Parametrized Newtonian Relativistic Gravitodynamics. A great economy of thought
is attained if we attach an asterisk to K, g, and g’, in eq. (4.19), taking care to introduce
anegative sign in front of the right-hand side of the equation. The new gravitodynamics is
givenby:

F* = - K*g*q*’ r3{r+c[r{ov*2+pr(r-v*)2+y(r-a*) }+ov*(r-v*)+erza*]}  (4.20)

where g*=m (4.213)
K*=1/(4ne *) =G (4.21¢c)

g,* can be called the gravitostatic permittivity of the cosmic energy field. We can also
define a gravitodynamic permeability u_* of the cosmic energy field, given by:

u,* = 1/(g *c?) = 4nG/c? (4.22)

Eqg. (4.20) is the Newtonian formal answer to Einstein’s criticism of Newton’s
dynamics. Obviously, this Newtonian relativistic gravitodynamics has to be submitted to
experimental verification, in the course of which we will have the opportunity to empirically
adjust the numeric values of the Greek parameters. Besides the secular variations of the
perihelia of planets, there are other secular variations of orbital parameters that have been
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accounted for by Lense and Thirring [20]. With respect to the magnitude of forces, it
is clear that eq. (4.19) offers better possibilities to detect, experimentally, new elec-
trodynamic effects. In the next section, we will present preliminary experimental
results on the probable existence of a new electrodynamic force.

4.5 Action of a Permanent Magnet on Static Charges.

In any electrokinetics derived from any Newtonian relativistic electrodynamics, we
find force-terms proportional to v’2/c2. These types of electrokinetic force-terms were
explained away by Maxwell [27, vol. 2, Art. 848, p. 850], in 1873. The reason given by
Maxwell was that it ““is not capable of being experimentally tested . . .”” In 1877,
Clausius, quoted by O’Rahilly [28, vol. 2, p. 589], wrote ““We accept as criterion the
experimental result that a closed constant current in a stationary conductor exerts
no force on stationary electricity.”” O’Rahilly, in the same page, quotes Klein as saying
in 1932:

“Hitherto it has been almost a principle of faith with physicists that an
electric current exerts no force on stationary charges. But it must be
admitted that as yet there are no measurements in this direction, and per-
haps they cannot be made owing to the extraordinary smallness of the
effect.”

As we mentioned in the previous chapter, in 1994 Assis [29, Sec. 6.6, p. 166], did
an exhaustive bibliographic and original research on this subject. Assis proposes a serious
problem of existence. He wrote: “The question naturally is to know if this force
exists or not.”” From a theoretical point of view, the existence of this force has been
known since 1846-48 when W. Weber published his Newtonian Relativistic Electrody-
namics. However, this force is also contained in Gauss’ electrokinetics of 1835, but
published many years later. From an experimental point of view, the existence of this
second order electrodynamic force is still in its infancy. J. Tate [30], in 1968, seems to
have been the first one reporting experimental results on the real existence of this force. In
1974 Edwards [31], and in 1976 Edwards et al. [32] again reported new experiments on
the existence of this new probable electrodynamic field. Why are these types of experi-
ments meaningful or important? The transhuman interest in establishing the experimental
evidence of this probable new electrodynamic field, beyond any reasonable doubt, is to
broaden human knowledge. However, this transhuman interest has many human implica-
tions. One is to overpower the present relativistic paradigm showing that Einstein’s SRT is
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wrong. Another implication is to attract the attention of the physicists’ community by
proposing weird explanations of Tate-Edwards’ effect. After the publication of Edwards’
paper, these ad hoc hypotheses proliferated at a greater rate than repetitions of Tate’s or
Edwards’ experiment. WWe need more experimental work and less weird arbitrary expla-
nations to save awrong theory. These types of experiments are not meaningless. On the
contrary, they are very important in order to search for better electrodynamic and electrofield
theories. Itis important even if GRT proves that SRT is inadequate. It is important
even if GRT provides the field equations for a new nonlinear electrodynamics. It is
important even if a Newtonian Relativistic Electrodynamics becomes a better theory. Itis
important even if we experimentally falsify the existence of this probable new electrody-
namic field predicted by any of the Parametrized Newtonian Relativistic Electrodynamics.
What follows is an unpublished paper this author wrote in 1987. In 1991, Wesley [33, p.
257] commented on a preprint of this-experimental work. Later we will comment on
Wesley’s comments and add some recent considerations on this subject. We will present
the experimental results of the action of a permanent magnet on static charges, showing the
existence of a force whose magnitude was determined to be of the order of 10 N. The
experiment was performed using the Millikan Apparatus.

In 1982, Curé [34] predicted the probable existence of a new electrodynamic
force, by analogy, and in the context of the Linearized Theory of General Relativity. He
proposed an electrodynamic experiment using the Millikan Apparatus to determine the
minute force of interaction between a steady current and static charges. Previous to this
prediction, some experiments had been reported on the action of steady currents on static
charges [35].

The preliminary computer calculations which were done to design a solenoid in
order to run the modified Millikan oil drop experiment so as to detect this minute force
were very disappointing. Aswe decided not to use superconductors nor very high cur-
rents, in normal conductors, the weights of the designed solenoids were around 3,000 Kg.
For this reason we decided to use a small permanent magnet.

45.1 EXPERIMENTAL DATAAND PROCEDURE

Instead of using oil drops we used latex spheres. The following data pertained to
the latex drops and air. Radius =5.05x10" m; density = 1.05x10° Kg/m; mass = 5.66x10°
16 Kg; weight = 5.55x10 N; viscosity of air in normal conditions = 1.824x10° Kg/
(ms). The number N of electrons on a latex drop was determined by: W = NeV/d, where
e =1.6x10*° C; V was the potential difference between the plates of the capacitor shown
in Fig. 4.1; d = 0.0044 m was the separation of the plates; W was the weight of the latex
drop which was balanced by Coulomb’s force. The diameter of the capacitor’s plates
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Figure 4.1 Millikan Apparatus with Magnet.

was 0.051 m and the diameter of the drop chamber was 0.057 m.

The magnet used was a cylinder formed by ten magnetic discs of ceramic. The
dimensions of one magnetic disc were: diameter =0.0254 m and height =0.004 m. The
magnetic induction B, at the center of one of the faces of the disc, was 0.38 Teslas. Once
the micrometer of the eyepiece of the Millikan Apparatus was calibrated, one unit of the
scale was determined to be equal to 0.326mm.

With the help of a small bubble level mounted on the upper plate of the capacitor
and the three leveling screws of Millikan"s Apparatus, the capacitor was leveled with
respect to two perpendicular directions shown in Fig. 4.1: a longitudinal one, coincident
with the optical axis of the telescope, and a transversal one, perpendicular to the optical
axis and coinciding with the axis of the magnet. The magnet’s axis was made to go through
the plates of the capacitor. After this operation was done, the drop chamber was installed
on the Millikan Apparatus and drops were sprayed into the chamber.

Once a drop was in the view field, it was balanced by adjusting the voltage
across the capacitor. However, it was necessary to further improve the leveling of
the capacitor by means of the leveling screws. This operation sometimes took up to
15 minutes. Then readings of the balancing voltage, position of the drop in the view
field of the microscope, and time were recorded at intervals of one to two minutes. If
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the position of the balanced drop did not change in the next 10 to 15 minutes, the
cylindrical magnet was placed with its axis in the transversal direction, and subse-
quent readings were taken until the drop faded away.

45.2 RESULTS AND ANALYSIS OF
PROBABLE SYSTEMATIC ERRORS

Itis to be noted, that in every experiment, the drops could be maintained in the
view field for more than one hour when no magnet was present. Nevertheless, the obser-
vation time of each drop was considerably reduced whenever the magnet was brought
into the vicinity of the Millikan Apparatus. This effect corresponds to a longitudinal drift of
the drop, to the extent that the drop could not be focused by the microscope anymore.
This observation was corroborated by the fact that the balancing voltage had to be slightly
adjusted to bring the drop along the vertical direction, back to the horizontal line of the
eyepiece of the microscope.

Transversal drifts were measured for different drops along the axis of the magnet.
Atypical run is shown in Table 4-1. The transversal force was determined by Stoke’s law.
From Table 4-1, the calculated average drift speed was 1.68 microns/s, and the corre-
sponding force was equal to 2.9x10® N. When the number of electrons on the drop was
less than 30, no transversal drift was observed.

The most critical aspect of the experiment was the leveling of the parallel-plate
capacitor. In the many initial runs, there was always a systematic drift of the drops of the
order of 0.8 microns/s when no magnet was present. This drift persisted even when the
inclination angle of the capacitor’s plane, with respect to the horizontal plane, was 30
minutes of arc. Before the cause of this leveling systematic error was established, the drift
was investigated assuming it was air convection currents caused by probable temperature
gradients. To analyze this effect, the entire chamber of the Millikan Apparatus was cov-
ered with clay. Under these conditions, the drift persisted in the absence of the permanent
magnet. Once the leveling interference was corrected, no drift was observed, even when
the chamber was not covered with clay. Edge effects, of the parallel-plane capacitor, were
experimentally investigated. Thiswas done by locating the drop off the vertical axis and
close to the upper or lower plates of the capacitor. Had this edge effect interfered with
the main experiment, we would have observed opposing drifts along the transversal direc-
tion, but in neither case was the drop displaced in the absence of the permanent magnet.
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To investigate probable electrostatic induction effects, two cylinders of aluminum
and clay, of the same dimensions of the cylindrical permanent magnet, were located
in the magnet position with respect to the Millikan Apparatus. In neither case did we
observe any displacement of the drop.

Finally, the average approaching speed of the magnet was measured to determine
the magnitude of the magnetic force on the drop. This was due to its relative motion, with
respect to the magnet, when the latter was brought to its final position along the transversal
direction. Its experimental value was 600 microns/s. Assuming the extreme unrealistic
value of 0.38 Teslas, for the magnetic induction’s components at the drop location, and the
drop charged with 100 electrons, the magnetic force is approximately 100,000 times
smaller than the magnitude of the measured new force.

Table 4-1. Drift of a charged latex drop
in the presence of a permanent magnet.

\Woltage Position Time Comments
(v) (H-unit)* (s)

469 85 155

479 85 280

4.77 8.5 400

4.77 8.5 494

477 85 640 Magnet installed
459 9.0 706

450 95 776

461 9.8 900

455 101 1020

464 110 1125

---------- Drop faded away

* H-unit = Horizontal-unit =0.326 mm
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453 CONCLUSIONS

The most convincing effect of the action of a permanent magnet on static charges
is the considerable reduction of time when observing the charged latex spheres in the
Millikan Apparatus. Also the drops change from rest to motion when the magnet is brought
to its vicinity. This is after a long waiting period while observing the drop at rest.

The observed vertical and longitudinal drifts of the drops indicate the existence of
aperpendicular or radial component of the new force. This iswith respect to the magnet’s
axis when the drop is off such axis. Inaddition to this component, the results reported
here establish the existence of an axial component along the transversal direction shown in
Fig.4.1.

In 1994, one colleague made a critical observation of this experiment. He told this
author that we should have shielded the magnet with aluminum foil grounded to earth. We
repeated the experiment, according to his indications, and observed the same previous
effect on negatively charged latex spheres.

As Millikan commented many years ago, the Millikan Apparatus is an extremely
sensitive instrument used to detect very minute forces. The magnitude of the force re-
ported here is of the order of 10 N. We believe that this result points to the existence of
anew electrodynamic force, though, of course, more experimentation is needed to con-
firmthis.

Preliminary calculations show that using a magnetron, surrounded by a solenoid
with bifilar windings, might provide additional quantitative experimental evidence on the
existence of this new electrodynamic force. Finally, if the existence of this new electrody-
namic force is definitively confirmed, then it is possible that analog nonlinear electrody-
namic effects are still hidden in the field equations of General Relativity Theory.

454 COMMENTSONELECTROKINETIC FORCESPROPORTIONAL
TOVv’?/c?

In 1991, Wesley [36, p. 257] reviewed this experiment. He estimated the equiva-
lent current associated to the magnet equal to 16,000 A. He also estimated the radial and
axial components of this new probable force using Weber’s Electrodynamics:

F =+9x10" v’ (dyne) =+ 9x10°% v’ (N)
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F, =-8x10" v’ (dyne) = - 8x10% v’ (N)

at 1 cm off the magnet’s axis and 2.85 cm from the magnet’s surface; v’ would be the
average velocity of the electrons in a real metallic conductor. In this case, we are talking
about the equivalent current which replaces a magnetic shell to produce the same magnetic
field generated by a really thin magnetic disk. The observed force was equal to 2.9x10"
16N, for the empirical drift speed of the latex sphere, v = 1.68 microns/s. Wesley specu-
lated about the average or drift speed v’ of the “equivalent electrons” in the equivalent
Ampere electric current associated to a permanent magnet; he wrote:

“where the drift velocity of the negative electrons for the equivalent Ampeére
current for the magnet, v’, remains an unknown parameter. For an ob-
served force of 102 dynes this would mean an equivalent drift velocity of
v’=1000cm/s, (6.87) which seems too large. But the equivalent
Ampere current for Curé’s magnet was large, being about 16,000 amps,
and the number of equivalent electrons that should be involved remains
unknown. Since v’ may be regarded as merely an adjustable parameter;
perhaps such a large value, Eq.(6.87) is admissible. Only repeating the
experiment with an actual current loop can decide the matter.”

The theoretical analysis done by Wesley is impeccable, but it has nothing to do
with the experimental data and experimental results obtained by Curé. The theoretical
magnitude of the radial and axial forces, of the order of 10-2* (N), calculated correctly by
Wesley, correspond to a latex sphere located outside the plates of the capacitor in the
Millikan Apparatus. The reported separation of these plates was 0.44 cm. The forces
calculated by Wesley are for points at 1 cm off the magnet’s axis. The axis of the
magnet runs between the parallel plates of the capacitor which is at 0.22 cm from the
surface of one of the plates of the capacitor. Thus, in science, with the best intentions, we
sometimes theoretically misinterpret experimental results. Nevertheless, Wesley isright in
saying that Curé’s experiment should be repeated under different conditions.

Replacing a magnet by an equivalent current carrying loop, has been very profit-
able to mathematically calculate the magnetic induction B generated by elementary mag-
netic dipole moments embedded in amagnet. Let us propose a name for this new
probable electrodynamic field proportional to v’2/c2 by calling it Gauss-Weber’s field.
Gauss-Weber’s field, at a point on the axis of a thin cylindrical magnet or circular coil,
carrying a steady current I, can be written in different ways:
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F, = 2n(a-y)kq [ 12/(p |A)] Rz/(R2+22)¥ (4.23a)
F,= (1) [ 1 /(lpJA)] (z/R) B,(2) (4.23b)
F,=(-v)aVv’ (z/R) B,(2) (4.23¢)

where B, (z) is the z-component of the magnetic induction B given by Biot-Savart’s law.
The parameters |p,|, A, and v’, are all unknown quantities for afictitious equivalent elec-
tric current. Rowland’s equivalence seems to be totally inapplicable in the case of Gauss-
Weber’s field. Wesley is right when he says: “Only repeating the experiment with an
actual current loop can decide the matter.”” In the case of Weber’s electrodynamics,
as well as for Liénard-Schwarzschild’s electrodynamics, the coefficient (ow-y) is equal to
zero. For Gauss’s electrokinetics oo =1, and y = 0, hence the force field given by egs.
(4.23) is an attractive force on static electrons. In chapter 3, we saw a vast collection of
electrokinetics and electrodynamics. Some of these forces provide attractive or repulsive
Gauss-Weber’s fields. Who is the dogmatic physicist who will tell us, from merely an a
prioristic theoretical speculation, what the numeric Greek coefficients are in this pro-
posed Newtonian Relativistic Electrodynamics? Itis our contention that only experiments
will allow us to bring some order to this zoo of electrodynamics.

With respect to this modified Millikan’s experiment, now is the time to critically
review the interpretations of the theoretical conclusion displayed by egs. (4.23) and the
outcome of this experiment.

1. The experiment, in the beginning, was affected by a systematic error. For this
reason, the experiment should be independently executed by other experimenters in order
to establish the existence or non existence of this type of error.

2. Rowland’s equivalence, applicable to Biot-Savart’s field, is not applicable to
Gauss-Weber’s field.

3. Undoubtedly, the presence of a magnet presents more interpretational prob-
lems than circuits carrying a steady current. For this reason, we propose an experiment
that uses a magnetron.

Gauss-Weber’s theoretical force field is an open problem we must solve sooner
or later. Even GRT is implicated with its analogical prediction of Gauss-Weber’s field. In
1991, Wesley concluded his comments on this modified Millikan experiment as follows:

“In conclusion, the force observed by Curé seems to be too large and to
be in the wrong direction to be a Weber velocity squared force. Never-
theless, further experiments of the Curé type using a current solenoid and
accurately controlled geometry would be most desirable. It may be noted
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that such experiments might also serve to further test the induction or
acceleration force in the brackets on the right of Eq. (6.3) (and for a
circular loop given by the last of Egs. (6.82).”

Unfortunately, this author realized the meaning of Wesley’s statement: “at 1 cm
off the magnet’s axis,” in the last proofreading of the manuscript of Einstein on Trial on
September, 2000. Thus, the magnitude of the force found by Curé is still a magnitude
determined experimentally, or as Wesley would say “it is empirically correct.” The
future theoretical analyses of this empirical force, reported by Curé, is another open prob-
lem. The reader should have in mind that the purpose of Curé’s experiment, with the
Millikan Apparatus, was not to test Weber’s force proportional to v’2/c2 which, by the
way, is zero along the axis of the magnet.

However, a conceptual modification has occurred in the mind of Wesley. Inthe
same reference of 1991, Wesley introduced a neomechanics or Kaufmann mechanics.
In page 271 Wesley wrote:

“Weber-Wesley electrodynamics, where the velocity squared force is
dropped, Egs. (6.13) and (6.14), plus Kaufmann mechanics, where mass
changes with velocity as m =m /(1 - v2/c2)"?, should be assumed true . .
. This combination fits all of the presently experimental facts. Dropping
the velocity squared force remains as a small theoretical flaw.”

In a private communication, April 1995, Wesley [38] showed his definite renun-
ciation of Weber’s electrodynamics after years of serious intensive work in this field. Itis
interesting to note that Wesley anticipated the negation of Edwards’ effect, published in
1992 by Lemon, Edwards and Kenyon [39]. Wesley also

negated what he called Curé’s effect. In his recent preprint, entitled “Empirically Cor-
rect Electrodynamics,” Wesley wrote:

“Unfortunately, Weber had no empirical justification for introducing both
the velocity squared terms as well as the Coulomb force; because his
force, EQ. (4), predicted a force on a stationary charge g due to a charge
g’ moving with the constant velocity v’ given by

c?F,, = (Qq’R/R?)[v’2 - 3/2 (v’-R/R)?]; (5)
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and this force had never been observed. Attempts to observe this
very minute force for small charge velocities have failed (eg., Edwards
et al. [8] and Curé [9]).”

This author is convinced that the experimental attempts of Edwards, in 1974 and in
1976, were not failures, but, instead, biased theoretical misinterpretations of Edwards’
experiments to save Lorentz’s electro-dynamics, which does not contain a force propor-
tional to v’2/c?, as Edwards’ team rigorously demonstrated in 1976. With respect to
Curé’s experimental results, this author finds Wesley’s conclusion totally erroneous.

We must recall that the velocity squared terms, in Weber’s electrodynamics, is a
necessary (logical) consequence of having force-terms, proportional to the square of the
relative velocity of the interacting electric elementary particles. Wesley’s criticism of
Weber’s electrodynamic theory is an inductivist criticism. In this respect, Wesley is an
advocate of Newton’s hypotheses non fingo (I do not feign hypotheses). Theoretical
physics is an a prioristic activity of the mind, full of ontological, logical, and mathematical
fundamental hypotheses called axioms. An a posterioric activity of the mind is a safe
modest construct, which is completely incapable of predicting any future dynamical be-
havior of Nature. Wesley, in this respect, is not fair with Weber, nor with the
outstanding development of Weber’s theory in the mind of André Assis. In relation to
Edwards’ effect, published in 1976, Wesley wrote, in 1991

“Unfortunately their paper [Edwards, Kenyon, and Lemon] is so badly
written that it is quite impossible to discover exactly what their experiment
might have been; and a proper evaluation is not possible.”

Avyear before, in 1990, Marinov [40, p. 114] wrote about Edwards’ experiment:

“[1t] is written so badly that only a person who has [nothing] to do on this
Earth would spend time to try to decipher it.”

The reason why this author proposed the modified Millikan experiment, in 1982,
was to avoid misinterpretations of complicated electronic circuitry, with superconducting
coils, as the one used by Edwards’ team. The modified Millikan experiment provides a
neat electrodynamic action of a permanent magnet on static charges. Whoever repeats
this experiment will convince himself that axial and radial forces act on the free electric
charges on the latex spheres. If the next experimenter observes more than 1000 charged
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droplets, as this author has done, we must be sure that we will be convinced of the
reality of the electrodynamic action of a permanent magnet on static charges. Another
thing is to explain this action as caused by a velocity squared force-term. What we
need to do is to design better experiments to verify or falsify the probable existence
of a new electrodynamic force field proportional to the square of the velocity of the
source electric particles. The probable existence of Gauss-Weber’s electrodynamic
force field is not a closed case. On the contrary, it is a very fundamental theoretical
case which has to be decided experimentally. The Gauss-Weber force field, at labo-
ratory scale, is almost completely negligible. This is not the case if we descend to
atomic and nuclear scales. It is in the microcosmic scale where Gauss-Weber’s
force field manifests its incredible magnitude as we will see when we analyze
Eddington’s model of the neutron.

455 NESCIENCE OF EXPERTS

There is some chronological lack of knowledge, in relation to the probable exist-
ence of Gauss-Weber’s electrodynamic force proportional to v’?/c2. There is no doubt
that Edwards’ team revived, in the last 25 years, the problem of the existence of Gauss-
Weber’s force. One important piece of knowledge which any respectful physicists must
have is the following theoretical truth:

According to Special Relativity Theory, or Einsteinian electrodynamics, Gauss-
Weber’s force, proportional to the square of the speed of the source particle,
does not, and cannot exist when a closed circuit is involved in an experimental
setup.

In 1994, an editor, and one of his referees, concluded that this author’s “predic-
tion” of Gauss-Weber’s force had been predicted long before, in 1962, by Rosser [41] in
the context of Einsteinian electrodynamics! The referee, as usual, was sarcastic and also
extremely ignorant. Our claim of the “prediction” of Gauss-Weber’s force was in the
context of GRT, not in the context of SRT which cannot make this prediction. The illit-
eracy of the referee, displayed in 1994, is a consequence of his ignorance of the rigorous
proof, published in 1976 by Edwards’ team. This proof demonstrated the theoretical
impossibility of Gauss-Weber’s force existing in the context of Liénard-Schwarzschild’s
electrodynamics, reproduced in a more pedagogical way by Assis [42, p. 166]. Another
piece of ignorance, exhibited by the referee, is contained in Rosser’s paper. The referee
simply did not understand the subject. In Rosser’s paper we read:
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“Neglecting accelerations, Eq. (1) would have to be integrated over
the velocity distribution of the electrons. It would be beyond the
scope of this note to attempt to solve this problem, but it is fairly safe
to conclude that the predicted resultant electric field would not be
zero.”

The referees of Rosser’s paper did not bother to investigate the statement: “but itis
fairly safe to conclude that the predicted resultant electric field would not be zero.”
Rosser made the same mistake that O’Rahilly made in 1938. It was about the same
problem, when O’Rahilly neglected the accelerations. This theoretical mistake, also, has
been observed by Assis [43, p. 166]. This mistake of O’Rahilly and Rosser was taken by
Bonnet [44], in 1981, to “explain” the positive Edwards’ effect of Gauss-Weber’s force.

Finally, we have a negative Edwards’ effect, i.e., Gauss-Webers’ force does not
exist. Aswe mentioned above, Lemon, Edwards and Kenyon, in 1992, experimentally
have shown that Edwards’ effect is not caused by Gauss-Weber’s force, but is due to
strange systematic errors. Where are we standing now? Let us borrow a recent phrase.
Itis fairly safe to conclude, that at the entrance of the 21% century, we do not know more
than Weber and Maxwell. The only escape from this pit of ignorance is to go back to
Galileo’s science: experimental philosophy.

4.6 On the Paternity of Lorentz’s Force.

The most outstanding characteristic of relativistic electro-dynamics (RED) or
Einsteinian electro-dynamics is not in the first part of the composite word “electro-
dynamics.” Einstein did not modify anything in the “electro”-science of Maxwell. Einstein
changed everything in the second part of the composite word “electro-dynamics,” i.e., in
the concept conveyed by the word “dynamics.” Einstein blamed Newton’s “d(mv)/dt” for
being wrong. This author apologizes, beforehand, to some courageous dissidents, but we
are obligated to present some very critical comments about the fundamental work done by
some of the few free thinkers left in this world. These criticisms have been motivated by
the written work of dissident physicists. At the turn of the century, we had Lorentz’s
electrodynamics given by:

dimv)/dt =X F=-qvo- goA/ot + gv x (VXA) (4.243)
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or dimv)/dt =X F= g(E +v xB) (4.24b)
For Newtonian dynamics:

p=mv=m_v, with m = constant (4.25)
For Einsteinian dynamics:
p=mv=m v/(1-vZc?)"? (4.26)

Usually eq. (4.26) has been interpreted as the mass variation with velocity, and
not as the linear momentum variation with velocity. However, from a mathematical point
of view, eq. (4.26) can be rearranged in order to have:

m=m /(1-v?c?)"? (4.27)

Two recent interesting analyses about the mass variation with velocity are offered
by Carl G. Adler [45, 1987], and by Lev B. Okun [46, 1989]. In both papers the same
reference is made about a letter Einstein wrote to Lincoln Barnett [47] in 1948:

“It is not good to introduce the concept of the mass M = m/(1-v?/c2)Y of
abody for which no clear definition can be given. It is better to introduce
no other mass than the ‘rest mass’ m. Instead of introducing M, it is better
to mention the expression for the momentum and energy of a body in
motion.”

The problem with eq. (4.27) is that it does not constitute an operational defi-
nition of mass. We cannot measure the mass of an electric particle in motion. We
cannot even measure the mass of one electron at rest. The rest-mass m_ of an elec-
tron is an abstraction which has no real direct experimental verification. The rest-
mass of an electron is indirectly calculated from the ratio e/m , expressed in terms of
measured electrodynamic parameters. These parameters in turn depend on the par-
ticular electrodynamic theory we use. The most outstanding feature of Einstein’s
dynamics is that the linear momentum of a particle is proportional to the velocity and
a function of the square of the speed of the said particle. On the other hand, in
Newton’s dynamics, the linear momentum is directly proportional to the velocity of
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the particle. Obviously, the constant of proportionality is the mass of the particle.
Let us call hybrid electrodynamics any electrodynamics that retains Einstein’s dy-
namics given by:

d[m, (1 -v2/c2y¥v] /dit = F (4.28)

where F obviously must be different from Lorentz’s force. Before we refer to hybrid
electrodynamics, allow us to point out a historical conceptual inaccuracy found in almost
every textbook of physics in relation to Lorentz’s force, given by egs. (4.24a,b). In
particular, we will quote from the book Newton versus Einstein by P. Graneau and N.
Graneau [48, p. 139,140]:

“There is no Maxwell force law. As discussed in the last chapter, far from
unifying the force laws, Maxwell felt uncertain which of the electrody-
namic laws was valid: Ampere’s or Grassmann’s? There isno mention in
his writings of force unification. The claim that field theory unified the
electric with the magnetic force is simply wrong.

“Lorentz combined the Coulomb force with the Grassman force in the
Lorentz force formula, long after Maxwell.”

These are completely incorrect statements. There are two Maxwell force laws!
These were published long before Lorentz, in Maxwell’s Treatise. As far as this author’s
knowledge is concerned, the only physicist that has noticed this historical precedence to
the so-called Lorentz’s force is Stefan Marinov [49, p. 31]. In 1990, Marinov wrote:

“Then Maxwell gives the Lorentz equation exactly in the form (1), so that
the attribution of Lorentz’s name to it is historically unwarranted.”

Equation (1), in Marinov’s reference, is eq. (4.24a) in this chapter. Had writers of
physics books and professors of physics thoroughly studied Maxwell’s Treatise, they
never would have missed Articles 598 and 599 of Maxwell’s masterpiece. Even H.A.
Lorentz cannot escape this criticism. As we have mentioned in a previous chapter, Lorentz
used the same method used by Maxwell. They both used Lagrange’s methodology of
Analytical Mechanics. Even the great historian, Whittaker, failed to mention Maxwell as
the first theoretician in deducing Maxwell-Lorentz’s electrodynamic force. Whittaker
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[50, Vol. 1, Cap. XIlII, p. 395] shows Lorentz’s usage of Clausius’ electrokinetic
potential along with the Lagrangian method. Actually, Whittaker shows how Lorentz
deduced Grassmann’s force. Whittaker added that the so-called Lorentz force is
“in agreement with the formula obtained by Heaviside in 1889.” Let us see where
Maxwell’s deduction of “Lorentz’s” force is. In Volume 2, Art. 598 and 599 of
Mawxell’s Treatise [51, vol. 11, p. 240, 241], we read:

“Hence we may now disregard the circumstance that ds forms part of a
circuit, and consider it simply as a portion of a moving body, acted on by
the electromotive intensity E. The electromotive intensity has already been
defined in Art. 68. Itisalso called the resultant electrical intensity, being
the force which would be experienced by a unit of positive electricity
placed at that point. We have now obtained the most general value of this
quantity in the case of a body moving in a magnetic field due to a variable
electric system ... The electromotive intensity, as defined by equations
(B), may therefore be written in the quaternion form,

E=vxB-0Al0t-Vy (10)”

In the above quotation, we have changed Maxwell’s notation into our present
mathematical terminology. The last equation should be called Maxwell’s electrodynamic
force per unit charge. An interesting problem for a historian of science is to determine
why Maxwell retained Grassmann’s force in Maxwell’s force, in spite of the fact that
Maxwell, in Volume 1, page 175 of his Treatise, referred to Ampere’s force as ““the
cardinal formula of electro-dynamics.”

Maxwell still has a second force! This is an electrokinetic force. It is the result of
a generalization which Maxwell did to Ampere’s force. In chapter 3, we referred to this
other force of Maxwell. We should notice, in the previous quotation, that Maxwell ab-
stracted from the test circuit a differential current element ds in motion. This portion Ids =
vdq will later represent the granular aspect in an electron theory. Many physicists are
very careless with mathematics when they refer to Rowland’s equivalence by writing Ids =
vg. An infinitesimal quantity cannot be equated to a finite quantity!

The profound change, introduced by Einstein in eq. (4.24b) after the rejection
of Newton’s concepts of absolute space and absolute time, is the remarkable conse-
quence of the so-called variation of mass with velocity. In doing so, Einstein made
acceleration depend on the square of the test particle velocity. This dependence was
absolutely a new event in Maxwell’s electrodynamics (Maxwell-Lorentz’s force).



126 Jorge Céspedes-Curé

Before this historical moment, in the evolution of Maxwell’s theory, any Newtonian
Relativistic Electrodynamics provided electrodynamic force-terms proportional to
the square of the velocity of the source, as well as the test particle. Since Gauss’
time, this was common knowledge in Germany. Even Maxwell wrote about it in
chapter XXIII, Vol. 1, of his Treatise. The PNRED, given by eq. (4.19), can be
written as follows:

dmwv)dt=F_+F_, +F,+F,, (4.29)
where
Coulomb:
F.=Kaq'r/r (4.30)
Gauss-Weber:
Fow = 9lr{av2+Br?(rv’)2 -y(r-a’)}+6v’(r-v’) - era’] (4.31)
Maxwell:
F., = -9[r{200(v-v")+2Br2(r-v)(r-v’) }+ 6{v’(r-v)+v(r-v’)}] (4.32)
Kaufmann:
F. = glr{ow2+Br3(r-v)>+y(r-a)}+ dv(r-v)+eria] (4.33)
where g=kqq’/r®
k = K/c?
K =1/(4ne )

We are following, in a different context, Wesley’s designation of the test velocity
squared force as Kaufmann’s force. An authentic Newtonian Electrodynamics should
maintain the constancy of the mass of the particles, and provide other force-terms not
contained in the old Newton-Maxwell’s electrodynamics. Inegs. (4.31, 32, 33), we see
a formal identity between Gauss-Weber’s force and Kaufmann’s force. One is tempted
to assert, based on symmetry, that if there are forces, dependent on the square of the test
particle velocity, there must be forces dependent on the square of the source particle
velocity. Aswe mentioned in a previous chapter, the weak point of Special Relativity
Theory (SRT) is in electrodynamics and not in Einsteinian relativistic kinematics. WWe must
never forget the origin of SRT. Whittaker [52, Vol. 2, p. 42] reminds us of that origin:
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“It is clear, from the history set forth in the present chapter, that the
theory of relativity had its origin in the theory of the aether and elec-
trons. When relativity had become recognised as a doctrine covering
the whole operation of physical nature, efforts were made to present
it in a form free from any special association with electromagnetic
theory, and deducible logically from a definite set of axioms of greater
or less plausibility.”

For this reason, modifications of Tate-Edwards’ experiments are badly needed as
well as experiments of time-of-flight of electric particles. Presently, we have enough
Newtonian electrodynamics to test experimentally. One problem, which is always over-
looked, is the accelerating process of electrons from a cathode by means of a positive
anode. Letus reinterpret Einsteinian electrodynamics in relation to this problem. After
taking the time derivative in eq. (4.24b), we get:

[m, (1- v3/c2)*]a+[m (1-v?/c?)¥Jvav/c2 = F

In the previous equation, we see the two types of mass: transversal and longitudi-
nal, represented by the two square brackets, respectively. The last equation can be writ-
ten in another form:

m.a = (1 -v2/c2)*?F - [m (1 -v#/c?)av/c2]v (4.34)

The Newtonian force m a is not only proportional to Coulomb’s force, but to a
force proportional to v?/c?, plus another force that is proportional to the velocity v, like in
Maxwell’s electrokinetic force. Eq. (4.34), applied to the case of an electron, being
accelerated along the Z-axis by a large circular anode, can be written in the following way:

m.a = (1 -v2/c2)*?F _ = k(1 -v3/c2)*?2nKdo (4.35)

where K is a unit vector, and o is the surface charge density of the anode. Eqg. (4.35)
shows the way Einstein’s SRT introduced, in Maxwell-Lorentz’s electrodynamics, force-
terms proportional to v2/c2. In this reinterpretation, eq. (4.35) shows that in addition to the
accelerating force of Coulomb, there exists another decelerating force which opposes the
motion of the particle giving the impression that the mass of the particle increases with
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velocity. Obviously, we do not need to reinterpret Einstein’s electrodynamics in
Newtonian terms, because we have a vast collection of Newtonian Relativistic Elec-
trodynamics. We also have some hybrid electro-dynamics.

4.7 Hybrid Electrodynamics(HED).

We understand by hybrid electrodynamics, anyone different from Maxwell-Lorentz-
Einstein’s electrodynamics which establishes that the mass of the particle varies with velocity.

Marinov’s Hybrid Electrodynamics

Whether Marinov’s concepts will eventually be proven right or wrong in matters
of electrodynamics, we believe he already has a place in the future of Galileo’s science.
He was highly prolific and controversial, but most of all, we have to admire his love for
truth. Truth, in Marinov’s mind, i.e., his truth, evolves and involves at a great rate. For
years he had been proposing electrokinetic theories. He had been a ferocious advocate of
Grassmann’s force and a retractor of Ampere’s force. Recently, he had become a retrac-
tor of both of them. As far back as 1977, Marinov’s HED [53, p. 46] is given in the
International System of Units by the following equation:

d(p, + gA)/dt =-qgrad¢ + g grad(v-A) (4.36)
with  p_=mv/(1-v?/c?) (4.37)

Besides a transposition of the sub-index zero, the last equation belongs to Einsteinian
electrodynamics. Atfirstsight, eq. (4.36) looks like a new electrodynamic equation. Itis
interesting to see in this equation Neumann’s electrokinetic potential (v-A) and, therefore,
Neumann’s electrokinetic force: g grad (v-A). However, Neumann’s force will be can-
celed out by a term coming from the left-hand side of eq. (4.36), once the convective
operator is applied to the total derivative of gA, assuming v constant or independent of
the space coordinates.

Agreat majority of physicists consider the magnetic vector potential A simply a
mathematical artifice devoid of any physical reality. However, a dimensional analysis of
units reveal that A represents a potential linear momentum per unit charge of the
electromagnetic field. A isactualized, or comes to a real existence, when an electric
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particle of charge g moves in an electromagnetic field, changing the Newtonian or
Einsteinian inertial linear momentum of the electric particle. This interpretation is
written in Marinov’s eg. (4.36), and makes intelligible the assertion that an electro-
magnetic field communicates linear momentum and energy to a moving electric par-
ticle. Marinov [54, p. 45] published an interesting paper on the physical reality of
the specific potential linear momentum of an electromagnetic field under the sugges-
tive title: Is the Aharonov-Bohm Effect an Aharonov-Bohm Effect? Eq. (4.36) can
be written in this other form:

dp, /dt=-qVo¢ + qV(v-A) - qdA/dt (4.38)
which reduces to Maxwell-Lorentz’s force given by eq. (4.24a). Itwas Clausius [55, Vol.
1, p. 234] who used Coulomb’s and Neumann’s potentials to propose his electrokinetic
potential energy U:

U=Kqq’(1 - v-v’/c?) (4.39)
Using Lagrange’s method:

F=d(@ U/ v)/dt-dU/dr

we get Clausius’ electrodynamics:
F=Kqq'r?[r - r(v-v’/cd)+Vv’(r-v)/cz- v’ (r-v’)/c? - r2a’/c?] (4.40)
F=Kqq’rir+Kagq’/c?[-r(v-v’)/r3 - d(v’/r)/dt]
F=-gVo+q(v-Kg’v’/c2)(-r/r®) - qd[Kq’v’/(rc?)]/dt
F=-qVo+q(v-Kqg’'v’/c?)V(1/r) - qd[A]/dt
F=-qVo+qV[v-Kqg’v’/(rc?)] - qdA/dt
F=-qVo+qV][v-A] - qdA/dt (4.41)

E =- V¢ - dA/dt+V(v-A) (4.42)
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If we define Neumann’s potential i by the following equation:

X = V-A (443)

then, eq. (4.42) becomes:
=- V(0 -y) - dA/dt (4.44)
or E=-Vy -dA/dt (4.45)
where v =¢ -y (4.46)

is Clausius’ potential. The following development shows the deduction of Maxwell-
Lorentz’s force from Clausius’ field, eq. (4.42), or Marinov’s force given by (4.38). Using
the convective operator we have:

E=-Vo-0Aldt-(v-V)A+V(v-A) (4.46%)
\ector theorem:

V (v-A) = (Vv-V )A+(A-V )v+vx(V XA)+AX(V XV)

If vis function of t only, and not of X, y, z, or constant, then we have:

V (v-A) = (v-V)A+vx(V xA)
E=-Vd-0A/ot-V(v-A)+vx(V xA)+V(v-A)
E =- Vo - dA/ot+vx(V xA); multiplying by g:
F=-qV¢ - qoAdt+qvx(V XA)

Q.E.D.

The last equation completes the proof that Clausius’ electrodynamic force is identi-
cal to Maxwell-Lorentz’s force. This equation also proves that Clausius predated Lorentz
in rederiving Maxwell’s electrodynamic force per unit charge. Maxwell did his derivation
in 1873, Clausius in 1877, and Lorentz in 1892. O’Rahilly [56, Vol. I, p. 222], made the
following comment about Clausius’ electrodynamics and, in consequence, about Max-
well-Lorentz’s electrodynamics:
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“However defective, this formula of Clausius is the pioneer and model
of Liénard-Schwarzschild force-formula which, implicitly or explic-
itly, is the condensed statement of the form of the electron theory which
is almost universally accepted to-day, which in particular is accepted
by all followers of Lorentz and Einstein.”

Clausius’ force, in the form given by eq. (4.45), is very suggestive in relation
to Hertz’s hypothesis. This consists of replacing all the partial derivatives for total
derivatives in Maxwell’s field equations. The interested reader should consult the
book of Phipps [57] titled Heretical Verities: Mathematical Themes in Physical
Description, and the work of Moon, Spencer et al. [58] in relation to Hertz’s hypoth-
esis. Here, we will refer very briefly to one of Maxwell’s field equations:

V XE = -0B/ot = - 9(VXA)/ot (4.47)

It is a well-known fact that Maxwell-Lorentz’s force cannot be deduced from
Maxwell’s field equations. The Maxwell-Lorentz force is referred to as a subsidiary
equation to Maxwell’s field equations. Subsidiary means adjunct, auxiliary. Inthe follow-
ing study cases, we will use Hertz’s hypothesis to investigate the possibility of deducing
Maxwell-Lorentz’s force from Maxwell-Hertz’s field equation. The last equation can be
written in the following way:

V XE =- V x(0A/ot)
V x(E+0A/ot) =0

The solution of the last equation is usually expressed in terms of the gradient of
Coulomb’s electrostatic potential. This procedure is rather awkward, because we are
trying to solve an electrodynamic problem and not an electrostatic one. The solution of
the last equation should be:

E+0dAlot= -V y
where the potential y should be equal to Coulomb’s potential plus another potential that
at least should be electrokinetic. Letususe Neumann’s potential along with Coulomb’s,

as given by eq. (4.46). Solving for E in the last equation we get:

E=-Vy -0At (4.48)
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Now let us consider different cases:

Case 1. Using Hertz’s hypothesis in eq. (4.48), and v = ¢ - . We get:
= -Vy -dA/dt (4.49)
The last equation is identical to Clausius’ ponderomotive force per unit charge given
by eq. (4.45), from which we deduced Maxwell-Lorentz’s force. However, the total
derivative in eg. (4.45) is not a hypothesis but a necessary consequence of Clausius’
electrodynamics.

Case 2. Inthis case we will not use Hertz’s hypothesis in eq. (4.48) and make y = ¢. We
obtain:

E=-Vo-0Alt-(v-V)A
E =- Vo - dA/dt

This time Hertz’s hypothesis reappears but being only associated to Coulomb’s potential.
Case 3. Again we will not use Hertz’s hypothesis and make y = ¢ - y; we get:
E=-Vo-0Alt+vx(V A)+(v-V)A (4.50)
This time we obtain Maxwell-Lorentz’s force, plus Marinov’s [59, p. 217] or
motional-transformer induction, equal to (v-V )A. Inessence, Marinov’s hybrid elec-
trodynamics is Einsteinian electrodynamics.

Wesley’s Hybrid Electrodynamics

Another hybrid electrodynamics belongs to Wesley [60]. Wesley introduces a
neomechanics or Kaufmann’s mechanics given by:

d[m,v(1-v2/c?)-¥2)/dlt = F
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If F, in the last equation, is Lorentz’ force, then the last equation is identical to
Einsteinian electrodynamics. Of course F is not a Lorentzian force but Wesley’s electro-
dynamic force, given by:

d[m v(1-v¥c?) ¥?]/dt = F = Kqq’r -3 [1 - 2v-v’/c? +3r?(r-v)(r-v’)/c+r-(a-a’)/c?]
(4.51)

Wesley eliminated from Weber’s electrodynamics all the terms proportional to
v’2/czand v?/c2. The left-hand side of eq. (4.51) is still an Einsteinian dynamics. Any future
student of Newtonian electrodynamics will find, in Wesley’s books, solid landmarks and a
gold mine of bibliographic notes to adventure his mind in such fascinating and difficult
matters. Wesley’s work is a beacon to guide new generations of natural philosophers to
keep on searching for the ultimate truth. The scholarship of Wesley reminds us of Prof.
H.A. Lorentz. We hope Wesley will come back to his lifetime Newtonianism in electrody-
namics. The few dissidents left in this branch of knowledge need Wesley’s lighthouse to
find the right path in this dark labyrinth of present physics. The interested colleague should
seriously study Wesley’s [61, p. 289, 1990] Evidence for Weber-Wesley Electrody-
namics; Wesley’s [62, 1991] Advanced Fundamental Physics, and Wesley’s [63, 1995]
Empirically Correct Electrodynamics. Another interesting book to study is, Wesley’s
[64, 1983] Causal Quantum Theory.

Phipps’ Hybrid Electrodynamics

Phipps [65, chap. 4, 5] revives Hertz’s hypothesis and Galilean transformation in
a brilliant way in electromagnetics (field equations) and electrodynamics (force interac-
tion). When this author was an undergraduate student, he understood immediately the
concept of Newtonian force invariance: F’=m’a’=ma = F, in classical dynamics.
Then when he took the next course in electromagnetics and electrodynamics, he expected
to see on the blackboard or in his textbook the following mathematical statements:

If r=r-vtandt’ =t

then V’XE’=-0B’/ot’ = - 9B/dt=V XE

and E’=-V‘0-0dA/ot’+v'X(V'XA’) =
- Vo - 0A/0t+vx(VXA) = E
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As all of us know, our expectations came to a bitter end. All of us were
trained in the magic of Einstein-Minkowski’s covariance. Phipps has produced the
magic of electromagnetic and electrodynamic invariance in the proper sense this
author expected in his undergraduate years. The reason this author is an advocate of
Newtonian relativistic electrodynamics is that these types of electrodynamic forces,
depending on relative distance, relative velocities and relative accelerations, assure
ipso facto dynamic invariance. The outcome of Trouton-Noble’s experiment could
have been predicted in an exact way if physicists had used some of the German
Newtonian relativistic electrodynamics.

There is something hard to understand. Why is there this obsession to anticipate
theoretically the mathematical structure of physical laws in different moving laboratories?
This mathematical structure, for sure, is inside a fictitious laboratory which moves in the
virtual realms of our minds, instead of moving in the external reality. At the end of the
stagnant 20" century, we should have been convinced that we did not have the proper
electromagnetic nor the proper electrodynamic theories to predicate how the mathemati-
cal structure of physical laws, inside a virtual laboratory, is going to be. Itis too premature
to establish space-time-coordinate (STC) transformation in order to look for invariance
or covariance of field equations of doubtful electromagnetic theories. On the other hand,
we cannot use the same STC transformation for material particles and for immaterial
electromagnetic waves.

Unfortunately, Phipps’ Neo-Hertzian Electromagnetism and electrodynamics
retain the variation of mass with velocity. Phipps’theory is fundamentally different from
Einstein’s electrodynamics. In his book Phipps [66, p. 193] writes:

“In this section we have probed a proposed electrodynamic force law
and its associated equation of motion in manifestly invariant and noninvariant
forms, through examination of a few special cases. No particular prob-
lems seem to arise, the observable predictions being identical to those of
Einstein’s special theory - although the formalism is quite different. The
coincidence of predictions is to be expected, since we acknowledged at
the outset our acceptance of Einstein’s single-worldline (One-body) physics,
and have departed from his ideas only in respect to metric, structural, or
worldline-relational features of physical description. It may be, though,
that further investigation will turn up unacceptable consequences of the
present formulas. If so, these will furnish “clues” to the next stage of
advance. Meanwhile, it seems to me of value to both electrodynamics



Ife. ..

Newtonian relativistic electrodynamics

and kinematics, as in the next chapter, to exploit and extend the gains
made thus far in a direction orthogonal to Einstein’s course . . . and (|
submit) far sounder in its bearings.”

further investigation will turn up unacceptable consequences of the present
formulas,” we could not blame Phipps for this failure but the electromagnetics and elec-

trodynamics he used.

4.8

Deduction of Hertz’s “Hypothesis.”

The fact that we have been unable to deduce Maxwell-Clausius-Lorentz’s force
law from Maxwell’s field equation V XE = - dB/dt has suggested to some physicists that
this field equation is incomplete. In 1928, Mason and Weaver [67, p. 254-260] made a

critical analysis of this field equation, including ontological arguments; they wrote:

“To a large school of physicists the state of the “field” at a given point
in space has a definite and describable reality (a reality aided by
certain mechanical conceptions of the aether) apart from the nature of
that which is producing the “field.” That is to say, a given value of B
at a certain point is taken to be descriptive of some condition obtain-
ing at that point, and the emphasis is so thrown over onto the impor-
tance of this condition and its description by means of B that one is
not to be concerned particularly with what has produced the value of
B. One who adopts this point of view will say that the last equation
above states that the curl of the E” vector is given by l/c times the
negative rate of change of the B vector, and will not feel it necessary
to qualify this statement at all; in particular, he will not feel it neces-
sary to distinguish between two cases, in which the negative rates of
change of B are equal, the cause of the change being quite differentin
the two cases. . . It is very easy to let the notation carry the burden of
the argument, to neglect this discussion, and to hold that the value of
curl E’ is related to the rate of change of B in every case in the way
stated by the last equation. It is important to point out, however, that
by so doing one may be overlooking something of fundamental physi-
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cal significance, and it is desirable to insist upon the potential impor-
tance of keeping in mind the auxiliary nature of the vectors E and B,
and the necessity of always going back to the physical case.”

If Mason and Weaver are right, then Maxwell’s field equation, VXE = - dB/dt, is
lacking an important term. In 1938, O’Rahilly [68, \ol. 2, p, 583] did not see this possi-
bility of having two sources which cause the variation of B. He, consequently, strongly
criticized the concepts of Mason and Weaver. Hence, if Marinov would have shown
experimentally, without the slightest doubt, the reality of his field M, the motional-
transformer induction, given by:

M = (v-V)A (4.52)
then, we could correct Maxwell’s field equation, given by eq. (4.47). We will call M, the

Marinov field equation as given by (4.52). The new Maxwell-Marinov’s field equation
should read as follows:

V XE = - dB/dt - VxM (4.533)
or

V XE* = - 0B/ot (4.53Db)
where

E*X=E+M (4.53c)

Now, we plan to demonstrate the following thesis: to deduce, from the last equa-
tion, Hertz’s hypothesis and Maxwell-Clausius-Lorentz’s electrodynamic force. The fol-
lowing sequence of equations demonstrates the thesis.

VXE =-9(VxA)/ot - VX[(v-V )A]
VXE = - Vx[0A/ot] - VX[(v-V )A]
Vx{E+[0Alot+(v-V)A]}=0

using the convective operator on the square bracket, we get:

Vx{E+dA/dt} =0

integrating we get:



Newtonian relativistic electrodynamics 137

E+dA/dt= -Vy
where  is Clausius’ potential given by eq. (4.46), or

E=-Vy -dA/dt.
Q.ED.

The last equation is identical to Clausius’ force per unit charge from which
we have deduced Maxwell-Lorentz’s force. Phipps [69, p. 129, 130] does very
similar work but using the magnetic induction B instead of the magnetic vector poten-
tial A. In Phipps’ treatment of the same problem, he does not need Neumann’s
potential x = v-A. To demonstrate that eq. (4.46*) constitute a necessary and suffi-
cient condition of Clausius’ force law, let us use the convective operator on this
equation and express Clausius’ potential y as ¢ -y :

E= -V + Vy-0Aldt- (v-V)A.

Now, using the curl operator in the last equation, we get:
VXE = - VX(0A/dt) - VX[(v-V)A]
using eq. (4.52), Marinov’s force law, we get:
VXE = - d(VxA)/ot - VX[M]
VXE = - 9dB/odt - VXM
Q.E.D.

In summary, we still want to remain faithful to authentic Newtonian Relativistic
Electrodynamics in which the mass of the particles is constant. We should maintain this
position until we design experiments with proper interpretations which will falsify the exist-
ence of Gauss-Weber’s force, and until better experiments decide if Kaufmann’s effect is
caused by a variation of mass with velocity and not by a Newtonian Relativistic Electro-
dynamics. Itis very interesting to note the following relationship between the electrody-
namic forces of Neumann (N), Marinov (M), and Grassmann (G):

N=M+G

The last equation will help some dissidents understand Marinov’s discovery.
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4.9 Eddington’s Model of the Neutron.

In 1933, A. Eddington [70] proposed a model for the new elementary particle,
called neutron, which was discovered in the previous year by Chadwick. In this section,
we plan to revive this model which describes the neutron as a miniature hydrogen atom.

Theoretical conclusions, based on Newtonian relativistic electro-dynamics
(NRED) and experimental results, show that the phenomenon of cold fusion is prob-
ably due to a new quantum transition in the hydrogen atoms. Using experimental
values of magnetic moments of proton, electron and neutron, and the NRED for a
circular electronic orbit in the hydrogen atom, we obtain a quadratic equation for the
orbit’s radius. One solution provides the Bohr radius of normal hydrogen. The other
solution gives a radius 18,796 times smaller than Bohr’s radius. This latter solution
points to the existence of a miniature hydrogen atom or neutron. The energy associ-
ated to a quantum transition between the hydrogen ground level, to the new sub-
ground level, is of the order of 0.26 Mev, which corresponds to gamma emission.

This new quantum transition can be induced in hydrogen absorbed by the crystal-
line structure of metals. Decreasing the lattice constant by means of impractical extremely
high pressure, or by decreasing the temperature of the metal below the liquid nitrogen
temperature, we should expect the emission of neutrons and gammarays. This phenom-
enon has been observed experimentally with hydrogen isotopes, but not with normal hy-
drogen at temperatures higher than the liquid nitrogen temperature.

Present electrodynamics, i.e., Maxwell-Lorentz-Einstein’s (MLE) electrodynam-
ics, has been critically analyzed in the last decades. Particularly, the Grassmann force,
contained in Lorentz’s force, has not passed serious experimental tests in the hands of
Graneau, and others.

Onthe other hand, Grassmann’s force has not passed theoretical tests in the hands
of O’Rahilly, Wesley and others who have shown that using Grassmann’s law, it is possible
to design electrokinetic systems which would lift themselves from the ground. The so-
called failure of Newton’s dynamics in classical electrodynamics was due to the lack of
knowledge of all the electrical forces in the interaction of two elementary charged particles
in motion. This can be shown by using General Relativity Theory (GRT), as this author did
in 1982 [24]. However, it is not necessary to resort to GRT to show the incompleteness
or deficiency of MLE electrodynamics. We only needto resort to Newtonian Relativistic
Electro-dynamics (NRED). Since 1835, when Gauss created the first NRED, the world
has been exposed to sporadic improvements of this forgotten NRED. The names Weber,
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Riemann, Ritz, O’Rahilly, Brown, Feynman, Marinov, Wesley, Moon, Spencer and
others will forever be associated to NRED. To overcome the present stagnation of
MLE’s electrodynamics, we have the option of seriously considering NRED.

The NRED contains force terms that depend on relative distances, relative
velocities and relative accelerations of the interacting charged particles. The rela-
tive motion of the observer has nothing to do with the electrodynamic forces between
the interacting particles. Einstein’s present MLE electrodynamics is highly subjec-
tive. NRED returns objectivity to Natural Philosophy. The mathematical description
of the motion of a propagating electromagnetic wave requires a field theory. On the
other hand, the mathematical description of the motion of two interacting charged
elementary particles requires an electrodynamic theory. If we do not understand the
substantial difference, in the ontological sense, between electromagnetic and elec-
trodynamic phenomena, we will fall into the mistake of believing that the same law
of velocity composition is applicable to particles and to the propagation of electro-
magnetic waves. This hidden act of faith led Einstein’s mind to extend Lorentz’s
transformations of propagating electromagnetic waves (transport of immaterial en-
ergy) to the motion of electric material particles. After Fizeau, everyone knew that
the velocity of light does not obey Galilean transformations of material particles in
motion. Everyone knows the price we have paid in the 20" century: contraction of
distances, dilation of time, variation of transversal mass due to change of velocity, and the
existence in textbooks of longitudinal mass which no one uses. The fusion of space and
time, in the Minkowski world, has brought much turmoil in the understanding of cold
fusionand, why not say it: a very prolonged half century of confusion in the understanding
of extremely expensive hot fusion.

Grassmann’s force, in present MLE’s electrodynamics, violates Newton’s prin-
ciple of action and reaction. In homopolar induction and Faraday’s induction, there is very
seldom mentioned electrodynamic action and reaction. The use of NRED, in the long
controversy of homopolar induction, brings to mind a clear understanding of action and
reaction between magnets and copper conductors in rotation. In NRED, the concept of a
magnetic field, with its magnetic lines and tubes, is totally irrelevant. Over the years,
physicists and electrical engineers have hypostatized the magnetic lines which were in-
vented as a mere mnemonic rule. These ideas are very important for everyone working in
the design of homopolar electric generators.

In Atomistics or old quantum physics, everyone blamed Newtonian dynamics
for being unable to explain atomic phenomena. The blame should have fallen on the
deficient knowledge of the electric forces, on the interaction of nuclear protons and
atomic electrons. Present quantum mechanics was born with the name atomic elec-
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trodynamics, and we definitively need a nuclear electrodynamics. What we really
need is one good electrodynamics to account for macroscopic, atomic and nuclear
electric interactions, because these seemingly different physical phenomena are only
a matter of geometrical and kinematical scaling. Present quantum theory is waiting
for the right Hamiltonian, which must come from a better electrodynamics. NRED is
probably the electrodynamics that will bring the new nuclear electrodynamic theory
to the point where we will finally understand the strong nuclear forces. At that point,
in the near future, physicists will realize that quantum nuclear chemistry has been
with us for almost three quarters of a century, waiting, as we said before, for the
correct Hamiltonian. Chemists of cold fusion must understand that the virulent and
deplorable reaction of physicists is based on the old saying, “Nobody wants to be
told that he has been barking up the wrong tree.”” Cold fusion has been discovered
experimentally by chemists, though physicists could have predicted it theoretically
had they dared to study the history of their own science. In 1991, E. F. Mallove [71,
p. XV], in his excellent review of cold fusion, wrote:

“After reviewing mounting evidence from cold fusion experiments, | am
persuaded that it provides a compelling indication that a new kind of nuclear
process is at work. | would say that the evidence is overwhelmingly
compelling that cold fusion is a real, new nuclear process capable of sig-
nificant excess power generation.”

The main purpose of this section is to present the physical foundations of this new
nuclear process named cold fusion, based on NRED. We only hope that the young
generation of physicists and chemists will take these ideas and further them to see if they
are correct or incorrect.

49.1 THE NEUTRON: AMINIATURE
HYDROGEN ATOM “ALABOHR”

In 1987, Ne’eman and Kirsh [72, p. 119], speaking about the four basic forces, wrote:

“It is interesting that in his later years Eddington had some original ideas
that were not always accepted in theoretical physics. He was so taken
with the model which postulated that the nucleus was made of electrons
and protons, that he refused to abandon it, even after the discovery of the
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neutron. He insisted on regarding the neutron as a bound state of a
proton and electron, and developed a complicated theory to support
this notion.”

Eddington’s concept that the neutron is a miniature hydrogen atom is absolutely
absurd in the context of present Quantum Physics (QP). In 1988, Davies [73, p. 63], in
his book The forces of nature, wrote:

“. . . there are good reasons why this explanation is unacceptable.
Quantum theory shows that the lowest electrically bound state of the
proton-electron system is the ground state of the hydrogen atom . . .
[the electron] It would move with a speed of 99.97% of the speed of
light. It is hard to imagine such entities smashing around inside the
nucleus without leaving some sort of trace.”

Davies s right if QP is correct. However, QP is based on MLE electrodynamics if
we pay attention to the Hamiltonian function it uses. Also, we have to notice that present
QP isalinearized particular case of the more general Hamilton-Jacobi-Bohm nonlinear
equation, which contains the quantum collective potential as we proved in chapter 2.

If we only use Coulomb’s force or potential in Bohr’s model, we necessarily find a
linear equation for the orbit’s radius. On the other hand, if we use NRED, we end up with
a quadratic equation for the orbit’s radius in Bohr’s model as we will see. Davies tries to
imagine the elusive electron going around the proton. However, QP forbids imagining any
thing (reality) at a nuclear or atomic quantum level. We will see that the electron, indeed,
leaves some sort of trace in Eddington’s model. This trace has to do with the magnetic
moment of neutrons, but let us stop and see another objection. Davies [73, p. 63] points
to a strong objection to Eddington’s model of the neutron when he writes:

“There is another reason why the neutron cannot be a composite of elec-
tron and proton. Itis found that the neutron shares with the latter two
particles the property of possessing intrinsic spins ¥z (see Section 2.7).
The only ways that the electron and proton can combine their half units of
spin is to give either one unit or zero, neither of which matches that of the
neutron.”
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This time Davies is not right. It is true that the neutron, electron and proton
have intrinsic spins equal to %2. However, Davies has forgotten the orbital angular
momentum of the electron in Eddington’s model. In the normal hydrogen atom, this
orbital angular momentum is constant and equal to an integral multiple of h. If we
maintain this constancy of the orbital angular momentum of the electron, then, in the
miniature hydrogen atom, the total angular momentum would not have the value which
corresponds to the established one. The constancy of the orbital angular momentum
in QP is by axiomatic definition. It is a consequence, in the old quantum theory of
Bohr, to use the electrostatic force of Coulomb. However, when we use NRED, the
orbital angular momentum of the electron is not constant due to the fact of a non-
vanishing transversal component of the electrodynamic force:

mr2de/dt = h(1-C/r) (4.54)

where C is a constant equal to aKe?/mc?; ovis an adjustable coefficientand K = 1/4ne .
Eq. (4.54) is formally identical with the expression of the orbital angular momentum of a
massive particle in General Relativity Theory, when we study the perihelic precession of
planet Mercury (Mgller [74], 1960, page 349; 1974, page 494). C has a very small
numerical value which can be neglected in the study of the normal hydrogen atom. Itcan
be shown that C/r is approximately equal to 0.5 when r is about 20,000 times smaller than
Bohr’s radius. Therefore, this time the orbital angular momentum of the electron, in
Eddington’s model, is equal to the intrinsic spin-angular momentum of the same. Now, we
have three spins of the same value, ¥z in the miniature hydrogen atom or neutron. Then,
the total angular momentum of the neutron can be either 1/2 or 3/2. The next objection to
Eddington’s model will allow us to exclude the value 3/2 from the neutron. In the context
of present QP, the

following objection to Eddington’s model is, perhaps, the strongest one. In 1971, Ander-
son [75, p.104] wrote:

“The intrinsic spin-angular momentum and the associated magnetic mo-
ments of the elementary particles have provided the strongest arguments
against the existence of electrons in the nucleus. The electron, having a
magnetic moment roughly 1000 times greater than any known nuclear
moment, could hardly remain undetected within the nucleus.”
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Consciously or unconsciously, most physicists forget to include the orbital
magnetic moment of the electron in their arguments against the concept that the neu-
tron can be a miniature hydrogen atom. Of all possible configurations of rotation and
orbiting directions of the electron around the proton in the neutron, we are left with
two possibilities when experimental values are used to discern among these configu-
rations.

Table 4-1 describes the possible angular momenta and magnetic moments in the neutron.
The following nomenclature will be used.

s,: proton spin

s,. electron spin

| : electron orbital angular momentum
s,- heutron spin

1,: proton magnetic moment

u.. electron magnetic moment

ul : electron orbital magnetic moment
u, - neutron magnetic moment

Table 4-1. Configuration of spins and magnetic
moments in the neutron.

Config.s, s, | s w wm W

1 up dn* up up up up dn dn
2 up up dn dn up dn up up

Using the experimental values of the magnetic moments of the proton, electron
and neutron, we calculated the orbital magnetic moment of both configurations by means
of the following equation:

my =, £ (g + 1) (4.55)

The results are:
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W, = 924.64 x107% (J/T)
u, = 929.36 x10% (J/T)

These two values, obviously, reproduce the experimental value of the neutron magnetic
moment. The two configurations represent the neutron and anti-neutron in which the total
spin and total magnetic moment are parallel and anti-parallel, respectively. From Table 4-
I, we see that the total spin of the neutron in both configurations is equal to %.

The trace left by electrons inside the nucleus, due to the large value of its
magnetic moment, is precisely to leave no trace because of the existence of its orbital
magnetic moment in the neutron. Eddington’s model of the neutron, as a miniature
hydrogen atom, has enormous possibilities in many fields of knowledge.

4.9.2 ONANEW QUANTUM TRANSITION IN HYDROGEN ATOMS

In what follows, we use Newtonian dynamics in which the mass of the moving
particle is constant. We use, also, NRED in an electrodynamic model of a fixed proton
around which an electron moves in a circular orbit. The mathematics is straightforward,
leaving the following solution of a quadratic equation for the radius of the circular orbit.
The quadratic character, of this equation, was totally unexpected, and logically speaking is
a consequence of using the NRED. The radius is given by the following equation:

r=2r /[1£(1-4c?/Q)”] (4.56)

where r = e2/(4me mc?), and Q =4u2/(e?r ?). Using experimental values, we get the
two solutions of eq. (4.56). They are r, Bohr’sradius, and r., Eddington’s radius:

ry =5.2807x10" m

re =2.8095x10" m

The value of r, corresponds to the ground state of the normal hydrogen ato