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Preface

When I run, I feel a wind; but not one that will make a windmill

turn.
As long as an observer is at rest on the ground, it does not matter
whether the velocity of the wind is referred to the observer or the
windmill. A physicist who falsely assumes that the effect-producing
velocity (that makes the windmill turn) is that with respect to the
observer, but correctly applies the relativity principle, will expect the
windmill to turn when he is running. The experimental evidence will
contradict his expectation, and he can then either abandon his false
premise, or he can so distort space and time that the observers
motion produces two exactly equal and opposite forces on the
windmill, keeping the mill motionless as observed. The Einstein
theory, in effect, takes the latter road; but I believe the laws of
physics, including the relativity principle, must hold regardless of
any observer, who should do nothing but observe.

An electric or magnetic field will accelerate an electron. Its
magnetic field will therefore increase, which causes the induced elec-
tric field to decelerate it. That will decrease the magnetic field and
the induced electric field will accelerate the electron again. The
resulting oscillations are derived from the Maxwell equations in
Part Two of this book. They explain the quantization of electron
orbits, the de Broglie relation and the Schrdinger equation simply
and without further assumptions. _

The natural frequency of these oscillations depends on the velo-
city of the electron; but the velocity with respect to what? The
velocity that will make the Lorentz force and the Maxwell equations
valid, claims the Einstein theory, is the velocity with respect to the
observer. But if so, does the electron oscillate for me because I am
moving past it, but not for you because it lies still in your rest
frame? To answer yes is to kill the relativity principle.

As I will attempt to show, the velocity that makes the Maxwell-
Lorentz electrodynamics valid is that of charges with respect to the
local fields they traverse. That squares with the experimental
evidence in electromagnetics and optics, and it leads to the deriva-
tion of two phenomena for which no explanation other than ad hoc

postulates has hitherto been available: the quantization of electron
orbits and in the realm of gravity, the Titius series.

Why, then, has the Einstein theory celebrated an uninterrupted
series of brilliant successes for more than 80 years?

Because in all past experiments the observing instruments have
always been nailed to the local field, so that they could not reveal
whether the observed effect was associated with an observer-
referred or a field-referred velocity. The technology for testing that
difference may not be available for some time.

But if it is field-referred velocities that are the effect-producing
ones, then the Maxwell equations automatically become invariant
to the Galileian transformation; the undisputed fact that the
Lorentz force and the Maxwell equations with observer-referred
velocities are Lorentz-invariant is one that becomes both trivial and
irrelevant.

I am not so naive as to think that the first attempt to move the
entire Einstein theory en bloc onto classical ground will turn out to
be perfectly correct. What I do hope is that the approach will pro-
vide a stimulus for the return of physics from description to com-
prehension. Attempting to redefine the ultimate foundation pillars
of physics, space and time, from what they have been understood
to mean through the ages is to move the entire building from its
well-established and clearly visible foundations into a domain of
unreal acrobatics where the observer becomes more important than
the nature he is supposed to observe, where space and time become
toys in abstract mathematical formalisms, and where, to quote a
recent paper on modern approaches to gravitation theory, “the
distinctions between future and past become blurred.” '

This book is for those who do not wish to blur such distinctions
(“He will commit posthumous suicide yesterday™?). It is for those
who seek to understand rather than merely to describe; for those

‘who will accept the Einstein theory as a brilliant, powerful and pro-

ductive equivalence, but not as a physical reality.

It is for those who are prepared to sacrifice a lifetime’s investment
in learning; and perhaps more importantly, for the young students
who have not yet made such an investment.

* For more information on the author see American Men of Science, Who’s Who in America or Who’s Who in the World.
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Test yourself:

Right or Wrong?

e An accelerated electron must radiate.

Wrong. The electrons oscillating in a microwave transmission
line are accelerated millions of times every second, but if the line
is terminated by a matched impedance, they do not radiate — as
we know from both theoretical derivation and experiment. It is
true that all electromagnetic radiation is due to accelerated elec-
trons; but the converse (all accelerated electrons radiate) does
not follow.

When an electron undergoes oscillations that accelerate it in
free space with respect to its own field (as qualitatively described
in the Preface on p.1 of this flyer), it undergoes natural oscilla-
tions at a natural frequency determined by its energy. A detailed
calculation of the Poynting vector, performed in the book,
shows that energy moves from kinetic energy associated with the
electron itself to its electromagnetic field and back again (as one
might expect even from that qualitative description): the Poyn-
ting vector reverses direction twice per cycle because the electric
and magnetic fields are in phase quadrature. This differs
markedly from the case of forced oscillations of an electron,
forced by an external source of energy (as in a radio antenna),
when its electric and magnetic fields oscillate in phase, change
direction simultaneously, and therefore produce a Poynting vec-
tor always in the same direction, namely that of propagation.

¢ The Einstein formula for the advance of Mer-
cury’s perihelion was first derived by Albert Einstein
from his General Relativity Theory in 1915.

No. It was derived 17 years earlier by Paul Gerber, by classical
physics and under the same assumption as in the present book —
that gravity propagates from its source with velocity ¢. This is
easily checked in any college library that has the 1898 volume
(vol. 43) of Zeitsch. f. Mathem u. Physik; Gerber’s paper “Die
raumliche und zeitliche Ausbreitung der Gravitation” is on
pp-93-104. The “Einstein” formula appears on p. 103.

e Since the velocity of light is a universal constant,
light propagates with a constant velocity from west to
east (with the rotation of the earth) and east to west
(against it).

Right only if one defines, as Einstein does, the velocity of light
as a universal constant, and then invokes General Relativity
(Special Relativity is not enough) to produce the time dilations
and space contractions necessary to explain the experimental
evidence: the two light beams, if made to interfere, will produce
a fringe shift with respect to a control loop in which the velocities
cancel. The explanation by Galileian relativity needs only two or
three lines of high-school algebra.

The experiment was performed by Michelson and Gale in

1924 in Clearing, Illinois, in evacuated pipes (glass cannot be -

used as Fresnel drag would compensate for any difference). With
an interference loop 6,246 feet or some 10'* wavelengths long, it
is perhaps the most grandiose interference experiments ever per-
formed; its accuracy still greatly exceeds today’s techniques by
masers and the Mossbauer effect.

Yet this experiment of fundamental importance, explainable
either by the tensors of General Relativity or by the simplicity of

the Galileian transformation, rarely makes it into the basic text-
books. Instead, they make the case for the Einstein theory by the
the basic textbooks. Instead, they make the case for the Einstein
theory by the Michelson-Morley experiment, which is explainable
by no less than four different theories (Einstein, entrained-ether,
ballistic, and gravitational),

e The experimentally demonstrated velocity
dependence of mass and the mass-energy formula can-
not be derived without the Lorentz transformation.

They are so derived in the book — from no more than the Prin-
ciple of Relativity and the Maxwell Equations.

¢ The acute angle made by the paths of elementary
particles after collisicn favors the Einstein theory over
classical physics.

Quite the contrary. In view of the preceding item, there should be
no difference. But there is one, since the derivation in both cases
relies on the conservation of momentum. In classical physics, the
latter rests on the equality of action and reaction, but thoughtful
Relativists always introduce conservation of momentum without
referring to this fundamental principle, which is contradicted by the
Einstein theory. For example, the force by a stationary charge on
an equal charge moving at right angles to the line joining them
differs from the force by the latter on the former: the two forces are
F.=qE, and F,,=qE,, but though the charges are equal, the
fields are not — the moving charge has its lines of force bunched by
space contraction, and the magnetic force cannot compensate (there
is none).

¢ The Maxwell Equations and the Galileian transfor-
mation cannot be simultaneously valid if the Relativity
Principle is to hold.

The Maxwell equations proper do not contain an explicit velo-
city; they contain it implicitly only in the current density (J=gv).
Velocity is contained explicitly in the Lorentz force, which is
ultimately our only way of measuring electromagnetic fields. If the
velocity that makes the Maxwell equations and the Lorentz force
valid is the relative velocity of charge with respect to traversed field
(not the observer), then the Maxwell-Lorentz equations satisfy the
Relativity Principle automatically. The undisputed fact that the
Maxwell equations are invariant to the Lorentz transformation is a
very different statement from the one above.

¢ The successes of the Lorentz transformation, the
results of the Michelson-Morley and Ives-Stilwell ex-
periments, and the numerous correct predictions
guarantee the validity of the Einstein theory,

A thousand confirmations of a theory do not prove it, for a
single discrepancy can destroy it — as shown by the ether theory,
which also boasted an uncommon number of correct predictions in
its day. Moreover, certain aspects of a theory do not get verified
until challenged by a rival theory. (As an historical curiosity, one
might add that the three authors above, Hendrik Lorentz, Albert
Michelson and Herbert Ives did not accept the Einstein theory, and
remained resolutely opposed to it to their deaths in 1927, 1931 and
1953, respectively.) :




Some early comment:

This book is a major contribution to the very foundations of physics and

electrical engineering. Although it is really a revolutionary book,
dpvastatlna to Einstein’s ra/nfnnfy it is written without bias and with con-
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sideration and credit where credit is due.

Dr. Beckmann has talent for providing simple analogies that make subtle
Dphysical phenomena easily understood. So the book is very readable.
Nevertheless he does not hesitate to go into whatever level of mathematical
or physical analysis that is required for scientific credibility.

In addition to the original contributions, and they are numerous, the
book provides a valuable historical background. . .

Thomas G. Barnes
Professor Emeritus of Physics
University of Texas at El Paso

The greatest crime scientists can commit is to distort the results of
experiment to support their theories. I can understand your admiration of
Michelson and his anger with Einstein. . .

Every success to your book. " Dr Louis Essen

Former Director
Time and Frequency Division
National Physical Laboratory
Teddington, England

It was with some trepidation that I agreed to review a book which offered
to challenge Einsteinian relativity. Were it not for Prof. Beckmann’s ex-
cellent publication record and credentials. . . I would not have agreed to the
task. . .

Frankly, I expected an easy go of it; what I discovered is worthy of a wide
audience. .. Regardless of whether Beckmann’s hypothesis is finally
discovered to be correct or not, one cannot ignore some very cogent
arguments which he presents.

Howard C. Hayden
Professor of Physics
University of Connecticut
Storrs, Conn.

Your Library

may not order this book unless YOU recommend it. If you
feel it ought to be in your college or research library, please
sign the slip below and forward it to your librarian.

Thank you.

Dear Librarian: .
I recommend the acquisition of the following book:
Einstein Plus Two by P. Beckmann, Golem Press,
. Boulder, Colo., 1987; Libr. of Congr. No. 85-825 16 ISBN
0-911762-39-6, price $36 Obtainable from: =
The Golem Press, Box 1342, Boulder, Colorado 80306

Recommended by: N Date




Doubting Dada Physics

the Community Hospital in Boulder,

I reached Petr Beckmann by phone at
Colorado. He sounded very weak.

"He had an infected kidney, a complica-

tion of prostate cancer. He was eager to
get back home so he could finish the July
issue of his newsletter, Access to Energy.
He would be telling his readers that he
couldn’t go on publishing it and that his
good friend Art Robinson would soon
take over. (A biochemist, Robinson was
at one point scientific director of the
Linus Pauling Institute.) ’

Beckmann has long been an inspira-
tion to me. His newsletter exposes the
political abuse of science, and brilliantly
elucidates many scientific issues. In his
house in the foothills of the Rockies, he
has a printing press, and there he also
publishes a journal called Galilean
Electrodynamics. Over the last twenty
years he has published many other pam-
phlets and books: The Health Hazards of
Not Going Nuclear, Musical Musings, a
book about language.

He was born in Prague in 1924. Both
his parents were Communists. A refugee
in England during World War II, he
joined a Czech RAF squadron and
repaired radar equipment. After returning
to Czechoslovakia, he earned a Ph.D. in
electrical engineering, then defected to
the U.S. in 1963. He taught at the
University of Colorado until he took
early retirement in 1981. I have had the
privilege of talking to him for many,
many hours, and one day I hope to write
a memoir of him. At some point in the
next century, I believe, people will want
to know more about this solitary genius,
who found his own audience and pub-
lished his own ideas and discoveries at a
time of growing intellectual corruption in
the academy. Above all, he is likely to be
remembered for having undermined

Einstein’s theory of relativity, and for
showing how physics could be returned
to the classical foundations from which it
was dislodged at the beginning of the
twentieth century.

ver since he learned relativity the-
ory, Beckmann felt there must be

something wrong with it. When
he retired from teaching, he returned to
the subject, spending several years on a
book called Einstein Plus Two (1987).1
He believes now that relativity theory
“has been confirmed only in a narrow
sector of physics, leads to logical
contradictions, and is unable to derive
results that must be postulated, though
they are derivable by classical methods.”
He also believes that the theory is defi-
nitely falsified by the aberration of light
from binary stars. An article to this effect
will be published in the next issue of
Galilean Electrodynamics.

The problem that Einstein tried to
solve, the new problems that arose with
his solution, and Beckmann's brilliant res-
olution of all these difficulties, are not so
difficult as they may sound. In fact, mysti-
fication has greatly enhanced Einstein’s
reputation. I hasten to add that Beckmann
is a great admirer of Einstein, whose
famous equation of energy and mass,
E=MC2, is unaffected by all this; in fact,
it was derived independently of relativity.

By the mid—nineteenth century, the
evidence that light travels in waves had
become overwhelming; wave theory
accounted for refraction, polarization,
and many other phenomena of light. The
great puzzle was to understand what
medium it travels in. Sound needs air;
light needs . . . what? It can travel
through a vacuum, through interstellar
space. But if it is a wave, there must be
an oscillating medium, however rarified.

Tom Bethell is The American Spectator’s
Washington correspondent.

! Available for $36 from Box 251, Boulder,
Colorado 80306. Warning: It's technical.

by Tom Bethell

This medium was called the “ether” and
the great challenge for nineteenth-centu-
ry physicists was to detect it.

The most famous experiment was car-
ried out by Michelson and Morley in
1887. Since the Earth must be moving
through this ether in its orbit around the
sun, it should be possible to detect an
“ether wind,” just as it is possible to feel
the wind by putting your hand out a
moving car. Albert Michelson, the first
American to win the Nobel Prize in
physics, designed the apparatus to mea-
sure it. But despite repeated attempts, no
ethereal breeze could be detected.
(Michelson’s “interferometer” had been
expected to measure a “fringe shift”
where criss-crossing light rays were
brought together.) This “null result”
threw the world of physics into disarray.
A wave without a medium!

nter Einstein, fresh from the Bern
EPatent Office. He posited that
there was no medium, and that the
speed of light is the same in all direc-
tions, irrespective of the motion of any
apparatus set up to detect it. His famous
1905 paper, setting forth the special theo-
ry of relativity, demonstrated that if these
odd assumptions are made, everything
can be shoe-horned in mathematically.
But it was odd. If a sound wave moves
toward you at 750 miles an hour, and you
walk toward it at 5 mph, you will detect
the sound approaching at 755 miles an
hour. Observation agrees with common
sense. The same is true of all other waves
one can think of. But not electromagnetic
phenomena (including light), said Ein-
stein. The velocity of light was accorded
a privileged, *“absolute” status. Move to-
ward the light source, and you will detect
it approaching you at the same speed as
someone who is standing still.
That was where absurdity came in. To
preserve the absolute nature of the speed
of light, space and time had to be distorted.
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Two twins are the same size: If A moves,
he sees B smaller than himself. But B like-
wise sees A as smaller than himself.
Which is absurd. Reality becomes ob-
server-dependent, in opposition to the
most basic precepts in science. The alpha
and omega of the material world—the irre-
ducible character of time and space—were
sacrificed in order to preserve an absolute
velocity. But velocity itself is nothing but
space (distance) divided by time! This was
Dada Physics. (It’s interesting that the
Dada movement, “having as its program
the discovery of authentic reality through

the abolition of traditional cultural and .

aesthetic forms,” came right after the gen-
eral relativity theory {1915].)

Beckmann says that most students of
physics shrug and accept relativity theo-
ry—theirs is not to quarrel with the saint-
ed genius of the twentieth century. Some
have private reservations. Among in-
tellectuals in general, the theory has been
much admired: so abstruse, so deliciously
disrespectful of the eternal verities, so
marvelously baffling to the bourgeoisie.
It doesn’t interfere with the daily routine,
makes no practical difference to the New-
tonian world. But it does upset its theoret-
ical underpinnings. Wonderful! The
Muddled Majority who feel so reassured
by their common-sense understanding of
the world just don’t realize that things
aren’t what they seem to be at all.

ondering the theory in the late
P 1950s at Prague’s Institute of
Radio Enginéering, Beckmann
concluded that there had to be a medium
for light, and in an offhand comment, a
student named Pokorny, a (then) devout
Communist, suggested the correct answer,
as Beckmann is now convinced: the medi-
um for electromagnetic waves is the local
gravitational field—dense near the sun,
attenuated in outer space. On Earth, the
local field is that of the Earth itself. The
point is, the Earth’s gravitational field
moves along with the earth. So that was
why Michelson-Morley could detect no
ether wind. It was like sitting in a jet as it
goes down the runway, holding a toy pro-
peller in your lap and expecting the wind
to turn the blades. Absurd—the air in the
cabin is moving forward with the plane.
But wait! The Earth also rotates on its
axis, and there is good reason to think
that the gravitational field does not go
around with the Earth. Imagine this field
as a hoop skirt on a woman with a circu-

lar waist. As she walks forward the skirt
moves with her. But then, as she walks,
she pirouettes, and now her body will
slip around inside the skirt.

If this analogy is correct, -the
Michelson-Morley experiment might
have been able to detect a fringe-shift
after all-—but a much smaller one than
they had been looking for. In the latitude
of New York the rotational velocity of
the Earth is just one-hundredth of its for-
ward movement around the sun. The rel-
evant equation requires that this fraction
be squared. So the expected fringe-shift
would only be one ten-thousandth of
what Michelson-Morley looked for.
Even with today’s equipment, such a
shift would be difficult (although possi-
ble) to detect. It could easily be detected
on the space shuttle, because the shuttle
goes through the gravitational field much
faster than the Earth.

ere are a few little-known
points, casting doubt on Dada
Physics. Michelson himself

never accepted relativity theory, and
toward the end of his life he developed
an “entrained ether” theory similar to
Beckmann’s. In 1925, with a colleague at
the University of Chicago, he did a com-
plex experiment with very long light-
paths (Michelson-Gale), and it did show
a confirming fringe-shift. The experi-
ment is omitted from almost all physics
texts today.

Electromagnetic signals travel from
Washington to Los Angeles more quick-
ly than they do coming back. The differ-
ence is very small—37 nanoseconds—
but consistent and repeatable. This is
exactly what Beckmann’s theory would
predict, but it is something of an embar-
rassment to Einstein (who did not know
about it; only recently have clocks been
accurate enough). '

Howard Hayden, a professor in the
Physics Department at the University of
Connecticut (Storrs), has taken up the
cudgels for Beckmann, and has been giv-
ing talks on the subject to physics depart-
ments in New England. The response has
been respectful: some puzzlement, no
contradictions, only one or two indignant
folk walking out in a huff. Hayden
makes the following amazing claim: the
constancy of the speed of light, irrespec-
tive of the observer’s movement, has not
been demonstrated experimentally.
Hayden and Beckmann are offering a

$2,000 reward (hereby offered to
American Spectator readers) to anyone
who can (pay attention) cite in the litera-
ture a valid optical experiment demon-
strating that the speed of light east to
west on the Earth’s surface is the same as
it is west to east, to an accuracy of 50
meters per second. Note: the experiment
does not have to be done, merely cited.
In response to an earlier article I wrote
on the subject, this offer was published
in Science magazine (November 30,
1990), but there were no takers.

Beckmann now says that the aberration
of light from binary stars definitely refutes
Einstein. “Without any equivocation,”
Hayden confirmed, “I can say that the stel-
lar-aberration prediction of Einstein is
wrong.” Hayden’s goal is to repeat
Michelson-Morley in the space shuttle. He
thinks he may have a shot because one of
the astronauts is his former student.

ere’s another surprise. A herald-
H ed confirmation of Einstein was

the small discrepancy between
the orbit of Mercury and the result pre-
dicted by Newton. Einstein’s formula
explaining Mercury’s orbit was pub-
lished in 1915 and was derived from
general relativity, using very complex
mathematics. Beckmann then found out:
that the same formula exactly had been
published in 1898 by a man named Paul
Gerber, who lived in Stargard, Germany,
and was apparently a high school
teacher! Gerber had used classical
physics, plus the assumption that gravity
propagates with the speed of light, not
instantaneously, as Newton had assumed.

Beckmann found this information in
another self-published book, put out in
1982 by someone in Cornwall, England.
When the author heard that Beckmann’s
Czech/RAF squadron had been stationed
in Cornwall, he sent Beckmann a free
copy. “The guy’s a nut,” Beckmann said
when he saw it, “like people who say
chess is in the Bible.” Gerber had beaten
Einstein by seventeen years, using classi-
cal physics? How come this wasn’t in the
textbooks? Beckmann immediately bicy-
cled to the U.C. library, pulled the old
journal off the shelf. “The Einstein for-
mula jumped out at me,” Beckmann said.
“I was dumbfounded.”

When I spoke to Beckmann more
recently at the Boulder hospital he said
in a faint voice: “Einstein is dead. But it
will take decades to bury him.” O .
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Frankly, hitherto ustralogy never
tetched me. B had been my view that
the arrungement ol the planets over-
head would Lold about as much influ-
ence on my fate as an overhead cloud,
and certainly fess than an overhead hird
in the Finad stages of dizestion, Yet now
| am beginning o weahen. Doubiless,
many other Amencans are too. Until
recentty the pondits were atiributing
Ronald R s suceesstul presidency
o Tmagic” N loss a political sage
than Do Garry Wikls, toiling in the
puges of Time magazine, aunbuted the
President’s stccess 1o Cmagic.” So now
we hnow the souree of the magie. Why
all the surprise?

In the end, when the last gasp over
Mr. Regan's revelations of White
House stargazing sounds, my guess is
that Mr. Regan's only effect will be a
mild boom in the occult, and 1 take it
he had higher ambitions than that. His
problem in auempting 1o denigrate the
President is that the President is a suc-
cess. In fact, Ronald Reagan has pre-
sided aver the first successful presiden-
ey since the 1950s. Now as he tecters
through his eighth and tinul summer
in the White House and the sniping be-
gins, it is instructive 1o recall that he
is the first President since Eisenhower
to reach such @ point and the only one
in history 1o achieve it at the age of 77.

Some of his early accomplishments
are now beginning to tarnish, His poli-
ey in Central America is in a dismal
condition. He had rehabilitated the
prestige ol (he presidency, but that
prestige iy now somewhat reduced.
Yet in both cases the responsibility
for these problems has to he borne at
least in part by others: in Cenral
America by the congressional Demo-
crats who thwart his policy with no bet
ter policy to offer; in his entourage by
those who have no honor. When the
historians contemplate the prosperity
and peace of the Reagan years, they
are going to have to confront one
fact: Ronald Reagan was President

during that peiace wnd
Donald Regan, of course, s an i
rate, Hhie fel trustrged by Noainy
Reagan hie had the bonorable bt
nutive of quitting. He could have wan
ten his book Tor the fustonic record bue
he should have had the deceney of car
lier disgruniled appamtees ~och e
Janies AL Farley under FDR and Sha
man Adams under He
should have wasied untl s benetug
tor was in setiiement: and then he
g ht have practiced the restisint thay
wthers inhis posttion hase shown e
past. But he could not. As the poct
wiote, Don Regan has demonstaied oli
the attributes of w dog save Joyaliy

oSty

Lisenhower
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BECKMANN VS. EINSTEIN

Iter Howard Higman's conference
at the Unisensity of Colorado
*Boulder’s World,™ 7418, June 1988)
[ went up into the Rocky Mountain
toothills 1o see my old friend Petr
Beckmunn, who lives 10 a mountuin
evrie with his wite Jrene, two black
L ubradors, an A8, Dick 360 printing
press, seicnee hooks and journals, and
u muss of publishing paruphernalia.
fohn MceCarthy, a4 computer-science
professar at Stanford, calls Beckmann
“the 1 F. Stone of the right,” but that
is not yuite on tnget. Bechmann is part
lihertarian (but he considers most liber-
tarians o lert-wingy, part Randian
(too much of 4 cult there), and wholly
anti-Communist. Since 1973 he has
published stecess o Encrey, a “Pro-
Science, ProTechnology, Pro-Free
Enterprise Monthly Newsletter,” for
about 3300 subscribiers, Every day he
bicyeles down into Boulder to pick up
his matl—sisteen nsites round trip, ver-
tical climb ot 1) feer on the way
hach—which is sufticient exercise for
a 63-year-old man with sixteen screws
in his shim bone (bicycling accident in
September 1986).
Apart from putting out his newslet-

Tom Bethelt 1s The American Spec-
watar's Washingron correspondent and
u media fellew at the Hoover Institu-
tion, - colfectean of his essavs, The
Llecine Windmill, was published by
Regnery Gateway thiy spring.

Tk
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ter (a marvelous read every month),
Beckmann writes books and publishes
them himself under the imprint of Go-
lem Press. The Heulth Hazards of Not
Going Nuclear has sold 50,00 copies
since he published it in 1976, and The
History of Pihas sold well, 100, But the
book that interested me and that |
wanted to discuss with him was pub-
lished only recently—Einstein Plus
Tivo, a critique (perhaps a demolition)
of Einstein’s special theory of relativi-
ty. He spent four years writing it, but
he had worked on it sporadically for
decades, conducting some experiments
relevant to the theory while 1eaching at
the University of Colorado.

Beckmann told me that he is con-
fident there is a fundamental error in
Einstein’s theory. His book presents a
different theory, giving results consis-
tent with all known experiments, in-
cluding those most recently conducted
with lasers. Beckmann's theory also ex-
plains two further phenomena which
Einstein's theory cannot derive—the
quantization of electron orbits, and the
Titius-Bode Law, describing the orbits
of all four known planetary systems
(the Solar System and the moons of
Jupiter, Saturn, and Uranus).

We went out for a walk and Beck-
mann told me a bit about himself, oc-
casionally giving orders in Czech to one
or another of his dogs. He was born
in Prague in 1924, and, because his fa-
ther was categorized as politically en-

dangered (both his parents were Com-
munists, as well as Jewishy, he and s
mother were transporied as refugees 1o
Sngland in 1939, He spent World War
Twa in England, enlisted in a Czech
squadron of the Royal Air Foree, and
serviced the then secret radar project.
He 5o treasures his wartime niemories
of England thai he doesn't want to go
back and discover that victory was won
only that Punk Rock might trivmph.

In 1945 Beckmann returned to
Czechoslosakia, received a Ph.D. in
Electrical Engineering from Prague
Technical University, and then a Doc-
tor of Science degree from the Crzecho-
slovak Academy of Sciences. In 1963
he was mnvited by the University of Col-
orado 10 be a visiting protessor; he de-
fected to the US. the followmg year,
and thercalter he taught electrical
engincering at Boulder until his reure-
ment in 1981, He has published more
than 60 scientitic papers, mostly
devoted to electromagnetics and prob-
ability theory.

During his cighteen years at the
university Beckmann saw a tremendous
decline in higher education, beginning
with the Vietnam war, the slide contin-
uing 10 this day. “England in 1939 was
nowhere near as far gone as the US.
is today,” he said with characteristic
pessimisin. Moreover, “Hitler had very
few sympathizers,”™ unlike the Soviet
leadership todays He believes the gen-
eral deterioration of morale in the LLS.

by Tom Bethell

will continue “unti) we are hit oser ihe
head with a stich.”™ What that stick «ll
be he does ot hknow, but one possibili
1y 1s “the Soviet Union bemg tthen over
by the military.™

T cchmann told me that he hd
D doubted  Einstein's theory ot
since he was fist aught i 1ewas e,
he conceded, that many “nut" aitac k
Linstein, but a fair number o sespec-
table scientists have long questioncd
the theory as well, amony them Athert
A. Michelson o Michelson Murley
tusne. Beckmann suid Einstenr's special
theory should not be called a theory
ot relativity,” for that is nor what
chatacterizes the theory, The postidaie
of relativity was stated by fsaac Newton
in the Principiu and Bechmann con-
siders it uncontroversial, Accordimg 1o
it, i one object is moving anrelatun
1o another. there is no “privileged posi
tion™ in the universe permiutting us ta
decide which is moving and whichis at
rest. The laws of physios apply mipar
tially. whether you decide one s nn
ing and the other at rest, or vice seisg
It s Einstein's  famoos seeond
postilate that Bechmann challenges
the claim that the speed ol hght s a
constant, whether or not the observer
is moving 1 relation 1o the hght sowce.

S A Finsem famowsly claimed, two

ahservers, one moving toward aud an
other away from a light source, wil)



both mcasure the liht as moving to-
ward them at identical speeds. Beck-
munn dissents. His rival claim is that
the vetocity of Tight is consiant with re-
spect to the prasitational ficld through
which at passes. Faehi fron w distant
star, fos esanple, will tavel ar one
spead i i docat g itational tield, in-
Crease ds i1 Imoves aut into space, then
slow dowir again as it approaches the

ferent speed as it moves into the gravi-
tational field of the Earth. Light, in
fact, should be thought of as a distur-
bunce of the gravitational Tield, just as
sound is a disturbance of the air. “L ike
waves on the water of a stream Now-
ing into a river and into the sca,”
Beckmann writes, “light travels with
different relative velocities through a
vacuum in the terrestrial field, through

that of the fields that lie beyond.”

As can be shown by simple geo-
metry, Einstein’s claim of a constant
speed of light, whatever the motion of
the observer, leads directly 1o bizane
resubts, which in turn are resolved when
space and fime ane distorted according-
ly by what is known as the Lorents
Trunstormation. These distortions ate
themsehves dependent on the velocity

sty and vhen el ar astighdly dif-

that in the solar field, and through  of the vbserver. To a fast-mosing hody,

-
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What some of our readers say:

» "Bravo to MediaWatch for exposing the
hypocrisy in so much of what's going on in the

‘news’ business."”

—Senator Jesse Helms

» "MediaWatch is by long odds the most in-
spired idea that has hit the conservative move-
ment in years. Your determined and com-

prehensive coverage of the media’s

performance

has almost no competition and absolutely no

equal whalever."”
Publisher, Na

—William Rusher

tional Review

» “"MediaWatch performs a vital public ser-
vice in calling altention to those instances

where bias in the media distorts an
sents the public’s right to know.

d misrepre-

—Congressman Phil Crane

» “MediaWatch has become m
for me.”

ust reading

—Bruce Herschensohn

Commentator

KABC-TV, Los Angeles

Do you think
the media
are biased?

If so, MediaWatch is for you.
Every month MediaWatch will
give you examples, quotes,
studies and analysis exposing
the liberal bias of the media,
especially the TV networks.

Get one year of MediaWatch for

¢ $On 0N d rea

ivse 54 a.
JUSL yew wil, 3114 Tead!

* The “Janet Cooke Award,”
a focus on the month’s most
outrageously distorted story.

o The latest examples of
distorted doom and gloom
economic reporting from the
TV networks.

¢ “"Revolving Door,” a listing
of the latest reporters moving
between liberal politics and the
media.

¢ Analysis of how the media
promote Gorbachev’s views at
summits.

* The networks’ agenda to
destroy the Nicaraguan Freedom
Fighters.

For a tax-deductible contribution of $29.00
| tothe Media Research Center, you will receive y
| 12 complimentary issues of MediaWatch. |
| Order now.

0 Check enclosed U Bill me
Name
Address

Send your contribution to:
MedioWatch -
Media Research Center

- 111 South Columbus St. %&g}%
Alexandria, VA 22314 CENTER
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other badies shrink . put on weight, and
age more stfowly! The caleutations used
o alier space and tme along these lines
precisely ofiset the geometiical dis
viepindies that arse whicn you issune
aninvariant velocing of hahit.

SWheo o, ©leed aowindd, but ot
vne that will make w windmidt ™
s the diamatic opemng senlence of
Emnstent Plus Tivo. "A phiveicist who
fulsedv assumes that the ellea
producing velocity (that mabes the
windimdl trny is that wid respect o
the obseiver, but correctly apphies the
relativity principle, will expect 1he
windmill to tirn when he s running.
The experimental evidence will con
trachict his expectanan. and be van then
cither abandon his false premase, o he
cdnt so distort space and tune that to
observer s monon produces two et
Iy ocgnal and opposite torces on e
windill, heeping the mill motonlos.
as observed. The Linstein theory, in el
tect, tabes the latrer roud; but 1 hehieve
the Jaws ot phivsics . st hald ge-
vardless ot any absenver, wha shoald
do nathing but obwenve.™

Spitce and time are omr most tug
darmentad “givein, and veloaoiny e
disided by rimey is derived from the i
Beohmani fikens the ussumption tha
the detivative (velociny is o basie
than the tuadamentals (space and tite)
1o the contortions of g man wha atr-
rempis o tecottstinet thie provnd 1o
of his houses dwetling vodisturind on
the seecond Hoor as he does so.

1' ashed about Lstenr's famous fi-
mula eyeatimg mass and  cnergy
(F -mef) Had this not been denione
strated by the atom bomh? The formu-
lais “perfectly correct,”™ Bechmann re-
plied, “but vau can deave it frons wie
versally uccepred principles of cleciro.
magnetism without distoriimg space
and time.” Tn etfecto it has nothing to
doowath Pinstem’s theorny Phnvsacion
betore finstein caume very Close o
deriving the lormula—sonie say Henri
Paincard did.

What about the ott-repeated story of
the advance of Mereury's petihehion
(the orbital point closest to the sun)?
A 43-seconds-of-arc-per-century dis-
crepancy {tom the resalt predicted by
Newton) had been discovered in 1R8O,
Supposedly Einstein’s theory “predict-
ed” this. “Einstein's theory accounted
exactly for this [43-second] residue,™
Bertrand Russell wrote in Fhe ABC of
Relativiry.

Bechmann said he could hardly be.
lieve the way history had been distoried
in the semi-official version of Mey-
cury's perihelion. What was later 1o be
known ay Einstein’s formula (explain-
ing Mereury's orbit) was discosered and
published in 1898, sevemteen ycirs
before Einstein, by a man named Paul
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Gerber, who was probably a high-
school teacher in Stargard, Germany.
Using classical, not Einsteinian physics,
and the assumption that gravity is not
iatantaneous {as Newton thought) but
propagates with the velocity of light,
Gerber derived Linsicin's equation ex-
actly. By contrast Einstetn used 4 com-
plex trick bag of grasitutional tensors
and Ricmanniun geometry. Yet Gerber
is forgotten.

fs there not something wrong with
a theory that gets your to the right place
(the explanation of Mercury's orbit) by
a comples route, distorting space and
vme en passant, when you can arrive
at the same destination by simple
methods?

I ikewise the Michelson-Gale experi-
ment of 1925 (1ot 1o be confused with
Michehon-Modey) demonstrated an
optical effect that is immediately ex-
plained as illustrating the different ve-
locities of light wlong dilterent fatitudes
of the rotating Barth (the Earth's grav-
itational rield does not rotate with the
Earthy. Michelson used three lines of
fugh-school atgebra and classical phy-
sies, Einstein bent space and tine with

toged ho e e
Anuther famous experiment tha
supposedly contirmed Einstein was the
demonstration (at the tme of a solar
edlipse in 1919) that light rays from
stars are bent when they pass through
the grasitanonl ficld of the sun. But
such refraction is exactly what would
be predicted i the velodity of light
varies as the grav ational field changes.
In order (o explain the light path ob-
served in 1919, said Beckmann, you do
not need Finstein's complications—
only the principle that light travels
wlong the path that gets it from A to
13 in the shortest time  (Fermat's

Principle).

The great problamnin testing the rel-
ative mierits o1 Finstein's theory and his
awn, Bechmann said, is that all or
nearly sl the evidence contirming
Finsten is generated by experiments in
which “the observer is nailed to the
pravitationad ficld of the Earth.” And
i all such experiments, Beckmann and
Finstein would expect 10 get the same
resalts. In principle, Beckmann says,
there are experiments that can decide
between the Two, but al present it is not
possible 1o measure this difference,
because measuring instrumeints can stifl
only be moved at an insigniticant frac-
tton ot the speed of light.

“Iam not so naive as to think that
the it attempt to move the entire

Con il
Wi [N

Einstein theory en Bloe onto classical
ground will turn vut o be perfectly
correct,” Beckmann writes in his pref-
ace. But he told me that he was none-
theless conlident that Einstein’s theory
is wrong. Mcanwhile, he said, he was
beginning to worry that “they'll fail 1o
crucily me.” He would rather have his
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errors exposed, if such exist, than be ig-
nored. A handful of physicists have
taken note of Beckmann’s etfort, how-
ever, among them Howard C. Hayden,
an associate professor of physics at the
University of Connecticut.

“Frankly, 1 think he's on (o some-
thing,” Hayden told me over the tele-
phone. He said he would recommend
Beckmann's book to anyone interested
in the logical structure of physics.

Hayden also said he was submitting an
article “about one aspeet of the book™
to the journal Foundations of Physics.
“Beckmann asserts that the speed of
light has never been shown to be a con-
stant,” he said. At first [ thought this
must be wrong, but I have since re-
viewed 1he lierature and 1 have not
found vne paper that would show him
1o be incorrect. The constancy of the
speed of light has not been demon-

strated experimentally. The siiuplest o
planation for all the speed of hight e
periments is not Binstein's, ic's Beok-
mann's, and he gets the results nonmal-
Iy attiibuted 1o relativiny
without the use of distorted cpace and
time.”

clleats

(Einstein Plus Two mayv be ordered
drom The Golem Press, Boy 1142,
Boulder, Colvradey, 80306, $36 pp )
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Yes, they contradict Einstein.

Who? >

The authors who pubhsh in Galzlean Electrodynamws. A
rebel journal that spurns fashionable orthodoxy and puts truth
above authority.

Published by ignorant cranks?

No; by scientists who have attained high academlc rank and
international renown in their fields: Thomas G. Barnes,
Professor Emeritus of Physics, University of Texas at El Paso;
Howard C. Hayden, Professor of Physics, University of Con-
necticut; Prof. Pavel F. Parshin, Head of Physics Dept.,
Academy of Civil Aviation, St. Petersburg, Russia; C.K. Wh-
Whitney, Visiting Industry Professor, Tufts University, Petr
Beckmann (editor and publisher), Professor Emeritus of
Electrical Engineering, University of Colorado and Fellow,
LEE.E.

Galilean Electrodynamics is published bimonthly. Volumes
1(1990) and 2 (1991) have been published.

What you (almost) missed :
Volume 1 (1990);
P. Beckmann: The Double Slit Paradox

Unlike a wave, a particle does not split into parts, attracts and repels other par-
ticles, and does not suffer natural attenuation by dispersion. Yet the Duality Principle
papers over these differences and makes a particle interfere with itself. There is a
simpler and more rational way to explain what goes on in electron diffraction — and
it needs no new hypotheses.

R.L. Carroll: The Role of Inertial Force in Energy Exchanges

Where did the potential energy of one body in the field of another come from?

What happens to that energy when an attracted body is released and then stopped?
H.C. Hayden: Experimentum Crucis

No one has ever shown the velocity of light east and west on the rotating earth to
be constant. Available evidence strongly suggests that it is not. A crucial experiment
on the point is now in progress. Can you predict its outcome?

H.C. Hayden: Light speed as a function of gravitational potential
In a 1987 book, Beckmann proposed that the velocity of light is constant with
respect to a constant gravitational field through which it propagates. Using no more
" than the conscrvation of energy and Fermat’s principle, Prof. Hayden derives the
verified formula for the bending of light rays in the gravitational field of the sun.

P. Beckmann: Light Path in a Gravuatzonal Field by Hayden’s For-

mula and Fermat’s Principle

Mathematical purists might object that Hayden’s derivation above takes a limit-
ing approximation before integration. But an exact formula can be derived by varia-
tional principles from the Euler-Lagrange equation.

J.P. Claybourne: Experimental Data and Simultaneity

Events taking place simultancously in one inertial frame cannot be simultaneous
in another, and the time of an event in another inertial frame depends on the ob-
server’s coordinates, says Einstein. But that’s not what the measurements by satellite
clocks say.

W.L. Shimmin: An Overlay of Fieldlets :

Consider the magnetic field of a moving particle and its force on another moving
particle. Add all the fields of such individual *‘fieldlets’’ in a large mass of particles
and the resulting macrof'eld is the standard with respect to which the velocity of
light is constant.

FJ. Miiller: Umpolar Induction Experiments and Relatzvzstzc

Electrodynamics

The result is the same whether you move the magnet or the wire, said Einstein in
his classic 1905 paper. But Faraday in 1831 was the first of many to show the
unipolar effect: a cylindrical magnet rotated about its long axis will not induce a
voltage in a circular disk with the same axis; yet when the disk is rotated, a voltage
appears. The Einsteinian explanation seeks refuge in the rotational and therefore ac-
celerated motion of the disk or magnet. But the experiments with a translational,
uniform velocity of the magnet reported here destroy that defense.

But not the experlmental _ev1dence. _

P. Beckmann: Entraiﬁmém By N on-Reﬁ'aéiiﬁe Media

... If the Beckmann assumption were true, said the critics, then a light ray passing

from one gravitational field to one moving with respect to the first (e.g.; the plancts in
the sun’s field) would be bent (refracted) at the boundary. Not so, he answers, for in
the Galilean velocity addition, at least one of the media must by definition be treated
as anisotropic, and everything, including aberration, works out exactly as observed.

H.C. Hayden: A Possible Explanation of the Edwards Effect

A 1976 paper in the Physical Review showed that, inexplicably by any conven-
tional theory, a potential proportional to the square of the current appearcd on the
surface of a superconducting wire. However, if the velocity implied by the Maxwell
equations is not that with respect to the observer, but with respect 1o the ficld
transversed by a moving charge, the expianation is simple and accurate.

T.G. Barnes, H.G. Slusher: Space Medium Theory applied to Lunar
and Stellar Aberration

If there is a medium surrounding each heavenly body with respect to which the
velocity of light is constant, can lunar and stellar aberration be explaincd? Very
easily.

J.P. Claybourne: A New Anqlysis of Time Dilation

Time dilation as appearing in,experiments with muons, clocks transported round
the globe, and satellite measurements are explicable by the Lorentz approach to time
dilation without requiring the Einsteinian constant velocity of light.

R.L. Carroll: The Nature of Space

‘What is space? Not a mathematical infinite emptiness, but something where the
four-dimensional wave equation is valid due to the presence of matter. This lcads to
a potential in the Torm of a rapidly converging power series in 1/r. Its analysis Icads
to force functions with velocities determined by the local field surrounding matter,
and not by any observers.

P.Beckmann: Electron Clusters

A cluster of 10*° electrons in a sphere with a 1 micron radius? By conventional
theories, Coulomb’s repulsion would explode it. Yet for a decade a Texas rescarch
company has been producing such clusters and using them in applications. The same
electron oscillations, derived from the Maxwell equations that explain the double slit
paradox and refute the Einsteinian version of the Relativity Principle provide the
force that will, under the conditions met here, overpower the Coulomb repulsion.

H.E. Withelm: Galilei-Covariant Field Equations

Nobody denies that the Maxwell equations are Lorentz-covariant. But if the cf-
fect-producing velocity of charges is the one with respect to the traversed ficld, this
covariance becomes an irrelevant curiosity. Alternatively, as physicist I1.E. Wil-
helm, Professor of Materials Science at the University of Utah, shows here, the Max-
well Equations can be generalized so as to contain an explicit velocity w of an
inertial frame with respect to a substratum; and for w—0 this system reduces to the
ordinary Maxwell equations.

D.L. Bergman, J.P. Wesley: Spinning Charged Ring Model of

Electron Yielding Anomalous Magnetic Moment

‘“The structure of the electron is still a mystery,”’ says an article on atomic struc-
ture and spectra in the McGraw-Hill Encyclopedia of Science and Technology
(1982). Is there a model that will explain the electron’s mass, charge, spin and mag-
netic moment, including anomalous moment? Yes, there is, says this paper.

H.C. Hayden, C.K. Whitney: If Michelson-Morley, Wiy not
Sagnac and Michelson Gale?

Quite possibly you have not heard of the most grandiose optical experiment on
the speed of light: the 2,000,000 sq.ft. interference loop set up by Michelson and
Gale in Illinois in the winter of 1923-24. Why not? Because it is rarcly mentioned in
physics books — presumably because Michelson explained it in two lines of high-
school algebra, whereas today’s orthodoxy needs General Relativity to explain the
result. According to GRT, the shift (yes, there was one) is proportional to the arca
enclosed by the interference loop, which is zero in Michelson-Morley. But is it? Lo-
cally, yes. But when you consider all of the earth’s orbit round the sun . . . this paper
reveals unsuspected contradictions.

D.H. Deutsch: Rébzterpretzhg Planck’s Constant

The dimension of Planck’s constant are those of action, and the Principle of Least
Action is one of the backbones of modern physics. But how sturdy is this backbone?
The dimensions are also those of angular momentum; and many difficulties disap-
pear while new possibilities open up when this pnnc:ple is replaced by the con-
servation of a.ngular momentum.
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P. Graneau: Estimating the strength of water arc explosions

There is no longitudinal magnetic force on in the direction of a current (éhargei

velocity) says the Lorentz force A number of expenments, mcludmg watcr arc ex-
plosions, say otherwise:, .. - '+ : s )

R.L. Carroll: Superconductzvzry and electron vnscos:ty

Applying quantum lheory to fluid mechanics; this paper shows that under certain”
circumstances electron pairing and high currents in filarments should occur; bxsmulh‘:

at room temperatures cannot be far from superconductxvnty

D.M. Drury: Aberration and the electric force on a moving charge
The non-relativistic electric force on a moving charge predicted by the Beckmann
theory Icads to an additional, aberrant component of the Lorentz force, which should
be dctectable. Experimental verification appears feasible and an experiment is
proposed.
R.J. Heaston: Einstein’s great overszght
In deriving the gravitational ficld equations, their author adopted the dimensional
simplification of setting G = ¢ = 1, which did not lead to erroneous results, but
caused him to miss a superforce and its ten crucial effects.

C.K. Whitney: A Gedankenexperiment with relativistic fields

The retarded potential of a moving charge leads to effects which are, to say the
least, counterintuitive.

D.L. Bergman: Spmmng charged—rmg model of elementary par-
ticles .

The spinning charged-ring model that yields correct characteristics for the
clectron in the paper by Wesley and Bergman in vol. 1 is equally successful for the
proton, positron, and antiproton.

B.L Peshchevitskiy: The Lorentz transformation and its reference
frames

The Lorentz transformation describes reference frames in which the time coor-

dinate is decreed by convenience, not derived as a property of nature — a fact con-
firmed cxperimentally by synchronization satellites.

J.C. Curé: The perzheltc rotation of Mercury by Newton s ortgmal
method

In the Principia, Newton found that the line of apsides of the planets must rotate,
but due to his use of the geometric method, this has long remained unknown. Using
his method with contemporary mathematics, the result is slightly better than
Gerber's (who preceded Einstein with the same formula by 17 years).

L.A. Pobedonostsev, P.F. Parshin: Experimental investigation of a
relativistic effect

The transversal Doppler effect is investigated by direct measurement of high-
velocity hydrogen ions at 77° and 257°. It was discovered that residual gases and oil
vapors in the operating space and the resulting averaging over velocities throws
doubt on the interpretation of the Ives- Stilwell experiment and its modem repeti-
tions.

T.G. Barnes: Resonance optics for detection of rotation and transla-
tion

A proposal for a laser speedometer that can be used to test the STR.
H.C. Hayden: On a recent mzsmtetpretatwn of Sagnac s expen-
ment.

A recent paper invoking Sagnac’s experiment as a proof of the GTR is shown to
be both historically and physically untenable. Its classical explanation is both sunpler
and more general.

H.C. Hayden: Yes, moving clocks run slowly, but is time dilated?
The difference lies in the symmetry. According to Einstein, two observers, each

in a different inertial frame, each see the clock of the other running slow. But if the

slowing is caused by motion through the gravitational field, all observers see the

same moving clock running more slowly than the one stationary in the field. The -

evidence gives more support to the second alternative.

C.I. Mocanu: The paradox of Thomas rotation

When the Lorentz transformation is used in 3 space dimensions (instead of the
*‘for simplicity"’ single space coordinate), the relativistic composition of two general
velocities fails to satisfy the commutative law. This was patched up in the 1920s by
Thomas rotation. That may cure the kinematics, says this paper, but the electromag-
netic equations go bust.

E. Eitelberg What is the amount of matter?

The E=mc” can be derived in a variety of classical ways, but what is it that cor-
responds 1o the quantity of matter? At first sight, the sum of neutral (gravitational)
and electromagnetic mass, but there are difficulties.

B.L Peshchevitskiy: Thie invariance of discrete counts

The least one can ask of a self-consistent theory is that the discrete number of
cvents counted in one inertial frame agrees with those counted in any other. The SRT
docs not fulfill that condition.

D.F. Roscoe: A geometric representation of inertial process

There is more than simply a definition to the equivalence of inertial and gravita-
tional mass. This mathematically sophisticated paper argues that gravitation is a par-
ticular case of inertia.

D.L. Carroll: The toroidal electron
* The model of anelectron as a spmmng charged nng is here denved from first
principles. S

F.Twiss: Limitations on vze"wmg a’ tant as‘ronomical ob_/ects. .
If there was a big bang and the velocity of light cannot be exceeded, how far can
we see into the universe? Not as far as onhodoxy would have us beheve

D.F. Roscoe: Gravitation as an inertial disturbance %~
: Commuanon ofthe paper above reveals a deeper sugmfca.uce Ofgravnalxonal and
inertial mass.

D.J. Savage: The Tau Potentuzl

Proposes 3 new equation for mass in which motion relative to the locally
dominant gravitational field determines the changes in mass. The theory results i
some practical, startling predictions of the energies the LEP accelerator, when built,
will be able to handle.

S. Dinowitz: Super-relativistic dynamics
A new definition of mass is proposed in which motion relative to the locally

Volume 3 (1992)

F. Winterberg: Wheeler’s geometrodynamics and the zero point
vacuum energy

Wheeler’s claim that the zero point vacuum energy of quantum gravity of a cer-
tain density can be compensated by negative gravntauonal energy in-between Planck
length fluctuations is shown untenable.

Xu Shaozhi and Zu Xiangqun: A reexamination of the Lorentz
Transformation

Using a generalized transformation of which the LT is a special case, the authors
found contradictions in the latter. However, discussion in the Correspondence
column showed the argument to be flawed.

P. Beckmann: Sagnac and gravitation

Contrary to the claims of some opponeats of relativity, the GTR explanation of
the Sagnac effect is logically clean, even though it is cumbersome and complicated
compared with classical physxcs

C.M. Hill: Maxwell’s equations in moving coortdinates

For the propagation of an electromagnetic wave through free space, Maxwell’s
equations are applicable on]y if the wave velocity is constant. This constraint is
removed here.

H.C. Hayden: Distinctions between Galilean and Einsteinian
physics

There are plenty of such distinctions, but not a single one that has been flawlessly
resolved by a crucial experiment.

H.E. Wilhelm: The dielectric Cherenkov effect
A new interpretation is given to the Cherenkov effect by means of the Galilei-
covariant Maxwell equations.

L.A. Pobedonostsev: Experimental mvamgatzon of the Doppler ef-
fect

Further measurements of the experiment reported in vol. 2 under changed condi-
tions are reported. Th eresult is the same as before: the *‘transversal Doppler effect”
is due to non- uniform velocitites of the ion sources; there is no such effect inherent
in the light wave motion.

T. Chang: Imaginary charge and gravitational- electric space
Great simplification can be achieved by regarding gravitational mass as imagi-
nary electric charge.

J.W. and J.F. McAlister: A mechanical test of the equivalence prin-
ciple

An experimental report on an oscillator that does not run in the same way when
activated by gravity and an equivalent force in the horizontal plane. No explanation
wa offered, an none of the numerous tries in the correspondence columns has been
successful.

D.M. Drury: Lorentz’s Galilei-invariant form of Maxwell’s equa-
tions in free space ,

A charge in an electromagnetic field is subject to the Lorentz force which can be
made Galilei-invariant.

T.E. Phipps, Jr.: Potier’s principle: a trap for unwary etherists and
others

Potier's principle, enunciated in 1874, makes it impossible to test the speed of
light expressed as the sum of ¢ and the scalar product of the propagation vector and
some convective velocity.



3.G. Valverde: Gracitational redshift revisted

It is sugegsted that the gravitational redshift occurs not on the trip of light from
source to destination, but during the emission of the photon at the energy level af-
fected by the gravitational field.

P. Graneau: heavy-water-arc gun for impact fusion
Considers the possibility of D-D nuclear fusion by using the impact of heavt
water droplets fired from water-arc guns.

E.L Shtyrkov: Cosmological Redshift and light velocity in vacuum
The redshift need not be a Doppler effect, but may be due to a very slight attenua-
tion term in the wave equation, thus taking care of Oort’s paradox, too.

S.A. Tolchelnikova: A new way to determine the velocity of the solar
system

If the speed of light depencLs on the motion of the solar system, then it can be
uncovered by careful observation of the satellites of the planets in the solar system.

H.C. Hayden: Was Edwards contradicted experimentally?

The Edwards effect (vol.1) is one of the jtems of experimental evidence support-
ing the Beckmann theory and contradicting the SRT. An experiment allegedly con-
tradicting the effect is here refuted.

D.T. MacRoberts: The ““Time Dilation’’ of mesons re-esamined

The meson-halflife experiments need not be attributed to time dilation, but can at
1/least as well be accounted for by their motion through an ether entrained with the
carth.

S. Bertram: Faraday’s and Ampére’s Laws
Two potentials associated with a moving charge are derived; when the charges
are moving, they propagate with the velocity of light relative to a stationary point,

C.K. Whitney: What’s wrong with standard relativistic fields?
A further analysis of the Liénard-Wiechert formulation of the ficld of a moving
charge leads to contradictions with SRT.

AXK.T. Assis: On the mechanism of rail guns
Not electromagpeticmomentum, but the Ampére force is what propels the missile
fired from a rail gun.

B.I Peshchevitskiy: Relativity theory: alternative or fiasco?

The SRT intraduces a hidden third postulate: that of local time in the reference
frame. The alternative to the Lorentz transformation is not the Galilean transforma-
tion, but a transformation between unequally privileged frames.

F.M. Kanarev: The role of space and time in scientific perception of
the world

A theorem on teh unity of space and time is derived which shows that non-
Euchdean space must Jead to physically untenable results.

T. Ch Chang: Multiple concepts of time in flat and curved space
Einstein’s definition of time is not the only one in flat space. Multiple concepts of
time and the relations between them are discussed.

R.L. Carroll: The nature of time
It is shown from the conservation of energy and other fundamental laws that there

is no validity in time dilation, but there is a reduction of the intermnal emergy of an
accelerated object, and hence the slowing of periodic processes.

H.C. Hayden: Rotating Mdssbauer experiments and the speed of
light

Far from confirming relativity theory, Champeney- type experiments support
classical theory. ~

But the articles are not all!

There are also book reviews of non-orthodox books. There is ‘‘Dissident News’”
about the rebels, their works, and their conferences.

And above all, there is corrospondence Not about the trivialities that leave everybody
cold and whose punchlme is ““This work was supported by a NSF grantno . .. ,”” but letters
by Einsteinians who protest that you can’t do this because . .., and the aulhor replies, oh yes

you can, because . . .
frontiers of knowledge.
Do you want to miss that?

They are arguing about the very comer stones of physics; the very

Now is the time to subscribe to Volume 4 (1993)!

You will get your January/February 1993 issue in December 1992.

If you join later in the year, there may be difficulties which you can avoid by subscribing NOW! ' ]

ERseE——

"You have already missed Volume 1,2and 3,

you might think.
But no:

usie-|--10% discount on that as well. .

L

You can now get Volumes 1, 2 and 3 as paperbacks

But we do not promlse to be as considerate for future Volumes SO We sl ggest you .
subscribe to the six issues of volume 4 (1993) now.. = . e
In fact, if you are an individual, not an institutional, subscnber you w:ll get a 10%._
discount on both your 1993 subscription and any of the past volumes. h
And if you order Beckmarm s book Emstem Plus Two at the same time, you get a




Now what’s this about “Einstein Plus Two*?

It’s abook by Prof. Petr Beckmann, published by
Golem Press (Box 1342, Boulder, CO 80306) in
1987, which has caused quite a stir. :

When an electron is accelerated, its magnetic
field increases, so that the mduced electric field
slows it down, which causes the magnetic field to
decrease and accelerate the electron. again. The

- resulting instantaneous velocity, derived from
Maxwell’s equations without any new assumptions,
fluctuates sinusoidally about the electron’s average
velocity. This is incompatible with Einstein’s inter-
pretation of the relativity principle, and indicates
that the effect-producing velocity of charges in

Maxwell’s equations must be that with respect to the
traversed field, not with respect to an observer.

The theory developed in the book derives, without
distortion of objective space and time, all of the ob-
served results predicted by the Einstein theory, plus
two more (the Schrédinger equation and the Titius
series).

Since the book was published in July 1987, more
confirmations have been found, and no contradic-
tions have been discovered. _

Hardbound., 212 pages, genuine print (not

typewriter-offset). List price $40, sale price $36, less

10% additional discount to individuals as below.

Prices

Indzvza'uals paying by personal check or in cash: 1993 (vol 4) sub-
scription to bimonthly Galilean Electrodynamics, $25;
Book, softbound volume of Galilean Electrodynamws 1990 (vols. 1,

2, 3) $25each;

Book, P. Beckmann, Einstein Plus Two, $36.

10% discount on two or more of the above items to individuals.

Corporations: double above prices, no discount.

Tax-subsidized orgamzatzons (e.g., college libraries, government
' agenc1es) ‘quadruple of prices for individuals, no discount.

There is absolutely no objection to institutions, subsidized or not,
reimbursing an individual as go-between to get lowest pnce

All prices inc_lude postage and handling.

Prepaid orders only.

"To: Galileian Eleétrodynarnt"cs
Box 251, Boulder, CO 80306

. [ Less 10% discount for two or all of the items above:

QI am an individual enclosing my personal check or cash.

tion to volume 4 (1993) of bimonthly Galilean Electrodynamics

QO Enter a subscri :

O Send the boung volume 3 (1992) of Galilean Electrodynamics $25
(O Send the bound volume 2 (1991) of Galilean Electrodynamics 325
0O Send the bound volume 1 (1990) of Gahlcan Electrodynamics . : : $25
0 Send book Einstein Plus Two . : -

. OWeare an institution and enclose our check in accordance wnh the price mformanon above.

. Less$....
Total enclosed §....eeeuee
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A NOTE ON THE SPEED OF LIGHT

S. C. Kak
Department of Electrical & Computer Engineering
Louisiana State University

" Baton Rouge, LA 70803

SUMMARY. - This note examines the hypothééis that the speed of light de-
pends on the strength of the gravitational'field: the weaker the field,
the greater the speed. It is argued that no evidence exists which would
prompt - one to dismiss this hypothesis out of hand. An experiment is

proposed that would check the validity of the hypothesis.

PACS 04.50 - Speed of 1light and gravitation
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INTRODUCTION

None of the experiments that have been carried cut to determine a
precise value for the speed of e.m. waves have ever asked the question
whether the speed was a function of the strength of gravitation. In all
these experiments(l) the gravitational field has been more or less un-
iform. Radar ranging experiments that have been performed to check the
so-called fourth test of the general theory of relativity have indeed
shown that a delay is introduced in the return time of radar echoes when
the e.m. waves pass close to a massive body but this has been interpre-
ted to be a result of the warping of spacetime. This warping is noti
taken to cause any change in the speed of light because one assumes that .
clocks slow down in a gravitating field. .. |

There exist several puzzling.aspects;of the standard picture of
matter and motion, i.e. gravitation. For example, the theory of rela-
tivity was supposed to have banished absolute space, yet astronomers can
now talk of the absolute speeds of the earth and the sun through the
background microwave radiation. The speed of light is the upper limit
of motion according to the relativity principle, yet for black holes in-
side the event horizon space flows faster than the speed of light.(2)

To an object that has just entered a black hole, the radiation from the
rest of %he univefse gets extremely blue-shifted. The events in the
outside world appear speeded up and in fact the entire future of the
universe flashés instantaneously. Does this mean that objects do not
actually reach the singularity once they have crossed the event horizon?

Also if black holes were sufficiently numerous then the rays from the

stars should get blanked occasionally in our observations. Yet this
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does not appear to happen. There is also the problem of accepting sin-
gularities in a scientific framework, especially when it violates con-
servation laws, as black holes do.

Can we say that we do not know how gravity works when distances be-
come very small as would be true for compressed matter? Is it then that
the scenarios being analyzed are contrived and pure speculations? Per-
haps, what we need are more signposts, by way of experimental data, to
be able to find our way. This note is an attempt at generating evidence

that could become one such signpost.
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A HYPOTHESIS

[
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In view of the difficulties outlined above, we believe there exists
a case for performing experiments on the measurement of speed of light
in gravitational fields of different étrengths. In particular, we would
like the following hypothesis to be checked: the speed of light in vacu-
um depends on the strength of the gravitational field; the speed is low-
er in stronger fields.

Note that this hypothesis is not at variance with the special theo-
ry of relativity, which does not consider gravitation at all. Further-
more, previous experiments on speed of light could not be used to shed
any light on the hypothesis, since these experiments were not designed
to look fof changes in the speed of lightf . |

- Clearly the implications of such a hypothesis, if proved correct,
would be considerable. The time delay of rédar echoes is consistent
with the hypothesis. Without the necessity of the apparatus of the gen-
eral theory one could conceivably explain the correct value of the bend-
ing of étarlight by the sun, as well as the other effects that are taken
as evidence favoring Einstein's general thedry.

Such a hypothesis would help avoid the difficulty of space collaps-
ing with a speed greater than the speed of light within a black hole as
well as éther difficulties in the study of singularities. It also pro-
vides a bridge that may be useful to bring gravitation within the unifi-

cation framework that has been successful in incorporating the other

forces.
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A PROPOSAL FOR AN EXPERIMENT

Whether our hypothesis should be given any consideration would be
clear if the following experiment is performed. An experimental set up
is designed to measure the speed of light, and then it is transported to
a satellite or a high altitude aircraft where the measurement is re-
peated. It would be helpful if the satellite or the aircraft were geo-
stationary when the experiment was performed, so that the issue of
clocks running at different rates for the two locations of the experi-
ment could be eliminated. In a certain sense the experiment would de-
termine the effect of gravity on the rate of clocks.

Another experiment that can -be performed terrestrially is where the .
delay in propagation between two phases of_ .a laser beam is coﬁpared.
One phase is an arm parallel to the earth;and the other phase is an arm
vertical to the earth. If the arms are switéhed and the phase differ-
ence changes, that could be interpreted to imply different propagation

speeds.
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NOTES

C. W. Misner, K. S. Thorne, J. A. Wheeler: Gravitation (S.
Francisco, 1973).

S. W. Hawking, G. F. R. Ellis: The Large Scale Structure of Space-
time (Cambridge University Press, 1973).
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I wish I knew how to impress it on you so deeply that you will
never forget it: It is the torch, not the torchbearer, that matters. The
torch, the Truth, shines on; the old torchbearer recedes into the
darkness.

Let it shine on through the Green stench that is enveloping us
ever more closely, let it throw light into the black night of ig-
norance, let it prevail over the dark forces of tyranny and
stupidity. Keep it flying high!

I would nevertheless like to muse a little over the 20 years of
Access to Energy. I feel satisfaction for having kept my promise of
never accepting any grants, contributions, or anything else but
subscriptions. If I am not good enough, I said in vol. 1 no. 1, let
me go under. Free marketeers don’t panhandle. If the amount
was small, T would tag it onto the subscription. If it was large, as it
was in several offers, I would reject it outright. Clean inde-
pendence is worth more than money, and it provides a check on
how good you are.

In the newsletter world any renewal rate over 50% is con-
sidered excellent. Many newsletters have a renewal rate close to
zero. They spend their budget on advertising and sell it to a dif-
ferent set of subscribers every year. For the last 8 years or so,
Access to Energy did not spend a solitary cent on advertising. The
renewal rate very rarely dropped below 80% and usually stayed
above 90%. New subscriptions made up for the dropouts, and
for the last 8 years or so the circulation held steady.

Why? In part, because I did not play by the rules. Every
newsletter manual will tell you to “conceal your sources.” You
know that I carefully documented every single source.

To get at the truth, it is well to go to the original sources. What
do Dan Quayle, Niccolo Machiavelli and Friedrich Nietzsche
have in common? A reputation ruined by night club comics and
half-learned dimwits. Quayle, presented as an infantile bungler,
was 1in fact the only strong anchor in a weak, unprincipled and
hollow administration. Machiavellian means cynical, dishonest,
scheming, surreptitious, conspiratorial. But Machiavelli’s The
Prince (1527) is none of these; it is a sober assessment of the con-

ktemporary systems of government and a plea to unify Italy. And

Goodbye, dear readers

~\

Nietzsche’s superman, allegedly the ideal Nazi? Nietzsche was
one of the most impressive philosophers. He was an inter-
nationalist, and his superman was the ideal man. He was Swiss,
but if there is one nation for which he felt an ill-disguised con-
tempt and disgust, it was the Germans, whom he despiscd for
their slavish obedience to authority. Some Nazi!

The search for truth begins at the sources. Truth is what
agrees with experience after all possible alternatives have
clashed and have been shown unviable.

So what was the sense in fighting the charlatans for 20 years,
they talking to 50 million for hours every night, I talking to 6,000
on 4 pages once a month? The demon inside me just said “Don’t
let them get away with it.” But after 20 years it suddenly had an
answer for me. “Do not count the heads; weigh them!” The
birdbrains who listen to mental cripples like Tom Brokaw & Co,
taking a swig from their six packs whenever the lies are inter-
rupted by the incredibly stupid melange of foods, soaps and
chewing gums, have been there during all the ages. They are the
cowards, and slavish parrots only a little more stupid than
Brokaw and the other charlatans themselves. They will never do
anything except in a crowd with a mob mentality. But also
throughout the ages there were others, the ones who knew bet-
ter: the mathematicians behind thick cloister walls, the Great
Navigators, all those who brought about the Renaissance and
raised the shining torch of truth. The riff-raff of dim-witted par-
rots would sometimes lynch them, but they could not extinguish
the torch.

Keep the torch of truth shining bright and high!

Dear readers, I would like to take leave of you with the words
of a great Czech, Jan Hus, a religious reformer 100 years before
Luther. He voluntarily went to defend his views before the Ec-
clesiastic Council in Constance (on the border of Germany and
Switzerland), but the Council condemned him as an heretic and
he was burned at the stake on 6th July 1415. In his last letter from
his dungeon in Constance sent to his people (“via a good
German”) he wrote: “Love the truth and be generous in letting
everybody benefit from the truth!” = = y

STATE OF THE EDITOR
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The last issue was written under great difficulties. Little did I
know that right afterwards I would have to be admitted to hospital
for yet another operation, kidney, blocked ureter, disgusting
things. More weight Ioss, blood loss, now I can lift a Klecuex, but
not much more. An internist and a urologist separately told me I
was dying of cancer, but I have reason to hopc that they may be
wrong,

However, there was not a whiff of a chancc in this past month,
the most horrible of my life, in following the news, let alone clip-
ping items for this issue. So I will make a virtue of necessity and
celebrate the last issue under my editorship by writing about

science, but not about energy. I am writing this on the loafer’s -
schedule: a paragraph or two of writing, 2 hours of recuperation

stupor. Perhaps I can make it in time even though I will not be able
to print it myself. But then I had a blood preassure collapse, back
to the hospital, More time losf more strength lost Plcasc bcar
with me. i _

A LITTLE PHILOSOPHY OF SCIENCE
000000000000 000000000000000000000000000000000000000000

As indicated last time, Dr Howard C. Hayden, professor of
physics at the U. of Connecticut, has convincingly shown that
Einstein’s theory of relatmty leads to results contradlcted by ex-
periment. -

Those are fighting words, and we will first go through some
pomts that are not too clear to many laymen, and, alas, to many
scientists. All physical theories must ultimately be anchored in ex-
periment. It is thelr _)ob to cxplam thc avaxlablc evxdence as simply
as possiblc Ceegies e U

The main point is thxs thn you test a theory by expenment, :

one thousand expcnmcnts will not prove it, but a single experiment o

will refute it. The reason is that the 1,000 experiments may be con
sistent with the theory, do what the theory predicted, support the™-
theory, etc., but that is no proof that the investigated theory is the #
only one that does so. To the contrary, if the experiment shows the
theory is wrong, there is no more to argue about (or ought not to
be); the theoryls dead. ‘




B Time and again it has happened that the correct predictions of

. a theory were so spectacular that scientists were lulled into com-
“placency and accepted it as holy, only to find that the holy theory

" collapsed like any other that holds its own for a time. I have earlier

-given the example of the caloricum theory.

The fact that this progression toward more and more accurate
truth takes place so slowly and by hairline breadths shows that we
are on the right path. It is not that what we thought was a monkey
turned out to be a rhinoceros, but that when we thought the

* monkey had 300,008 hairs, it proved to have 300,009.

Now this goes for all theories, but there is something additional
that goes for the theory of relativity. A law like that of the conser-
vation of energy, which rests on experiment like any other, has
been demonstrated in thermodynamics, mechanics, optics, acous-
tics, wave propagation, atomistics, nucleonics, and even further
removed subjects like chemistry and biology.

The spectacular successes and predictions of the theory of
relativity have been very numerous; but over what breadth? The
slowing of processes in moving systems (allegedly due to “time
dilation”) and elementary particle physics, plus a few, often dis-
puted, scraps here and there. There has not, in the past, been a
case of applying the theory to well defined macroscopic bodies
with well defined velocities. Such a case has now been found and
the Theory of Relativity has fallen flat on its face, as I will try to
explain in a moment. '

None of us is likely to know more about electromagnetics than
Berkeley physics professor W. Jackson. Yet he has been lulled into
the false belief that the Theory of Relativity is “proven” by experi-
ments. You may not ever know as much electromagnetics as he
does, but if you have understood what I had to say above, you are a
fundamentally better scientist than he is.

0000000000030 000000000000080000080000000000000008000000

A SWAN AND A STAR
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Consider a great big pool of water with no wind to make waves.
S is the swan Sylvester swimming for his pleasure and making
waves on the water. E is the ship Ebenezer steaming with velocity v
(with respect to the water) commanded by Captain Ezekiel. The
Captain can’t see the swan because it is too far away, but he can
measure where the waves are coming from. If he does so with
respect to his own boat, clearly the velocity of the boat will cause
them to arrive at a tilted angle because the boat is driving into the
waves, just as if they had come not from S, but from S*. The dif-
ference in direction between the true position of S and the seeming
Pposition $* is called the aberration (angle) ¢ of S. Coe

For swans and ships Einstein and everybody else is agreed on
bow to calculate the aberration &. But now let S represent a star

_and E the Earth. Then the old classics, who believed in an ether

Carrying light not very differently from water carrying waves, calcu-
lated the aberration the same way. This “instantaneous” aberra-
H‘_?“m'ncdouttobe e sk o e eo

£ = (v/lc-) sma . : N

where c is the velocity of light andand if sina rcallymtlmdates you, 7

OSC 2 star wit a =90" and sina, will disappear. . In any case, it

" taneous aberration. To make the effect observable,

Vorb
winter

Vorb
summer

did not do them much good, because there was no way to measure
it directly. Indeed, what would they compare the aberration to?
There are no “non-aberrant” stars. What you see is what you get,
and you do not know where the real source of light is. So what has
been done since the 18th century (actually since 1690 by the great
Danish astronomer Roemer) was to measure the angle of passage
of a star through the meridian in summer and winter, when the or-
bital velocity of the Earth (30 km/s) was reversed and take the dif-
ference. The velocity of the star canceled out and left the result
Qvort/c) sina

which agreed nicely with experiment.

But then came Einstein who said there is no ether, only moving
systems (star at rest in one, Earth in the other) and relative
velocity. He got the same formulas except that the v was the rela-
tive velocity of star and Earth. And that is where he was wrong.

DOUBLE STARS AND THE MISSING EVIDENCE

000000000000 00000000800000003800000000000000000000000000

X
center of
mass
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There are no “fixed” stars. They all have their velocities, but
they are so far away they appear fixed in the same place. In any
case, as far as we are concerned, their velocity is constant, so that
on subtracting the summer from the winter aberration it will just
cancel out. '

But about half the stars in the sky, it is estimated, are double
stars or binaries, with two stars orbiting a common center of mass.
These stars do not, of course, have a constant velocity, and if
Einstein were right, the relative velocity of each star and Earth
would not cancel out during half a terrestrial year; a periodic com-
ponent (period of the binary) would appear even in the instan-
one must
choose a binary with a very short period, comparable to the
Earth’s (one year). That means the two stars must be very close
together, and that in turn means giant telescopes with a sufficiently

strong resolving power. Such telescopes came into existence ata

time when the Einstein theory was already well enthroned and ex- -

 plains why such investigations were not carried out earlier.

--In any case, if Einstein were right, the increased aberration
would be at least 20 times larger than the resolving power of
modern telescopes. What is more, by contemporary automated




methods of scanning the sky, such a wildly larger aberration would
register an “alarm” even if they were not looked for. '

But there have been no such “alarms” from anywhere in the
sky. No periodic components predicted by the theory of relativity
have been observed.

Einstein was in error. His theory is dead, though it will take
decades to bury it among the grieving hagiograpbers.

[What theory does explain aberration correctly? Mine, for ex-
ample, of light having a constant velocity in the local gravitational
field, but that is not the point here.]

NAILING IT DOWN
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There is something that I for one, find somewhat dismal about
astronomy beyond the solar system, and that is its inability to
engage in independent verification. We all know about the Red-
shift, which is supposed to be the Doppler shift of an expanding
universe that started with the Big Bang. But there are others who
say it may not be a Doppler shift, and there never was a Big Bang.
It all leaves one with a sense of ugly uncertainty.

But thank God, the failure of Finsteinian aberration in double
stars does not belong to this group. There are thousands of double
stars to choose from. Many of them can be observed by three dif-
ferent methods: optically, spectroscopically (the spectra of the
components moving toward and away from the earth) and the laws
of celestial mechanics. All three agree. For example, the star § in
the constellation Sagittarius is a binary with a period of only 21.14
years. The stars are visible optically, their masses and velocities can
be measured spectroscopically, and the celestial mechanics are in
agreement, too. If aberration were dependent on the relafive
velocity of star and Earth, the aberration would be some 20 times
greater than measured, and could not escape detection even if it
was not looked for.

No Big Bang uncertainties here. No out for Einstein.
000000000000 000000000000000000000000000000000000000000

CHECKING IT oUT
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The advice I usually give for checking out my statements, name-
ly to confront my opponents with them, is useless here.

Not to mention the difficulties with which this whole discussion
began, they will ridicule and mock you. The more intelligent
among them will point out that the great majority of anti-
Einsteinians are crackpots and nuts (true); that there have been
many previous claims of refuting Einstein experimentally before
(true again); but that all such attempts turned out to be flawed
(and true for the third time).

So how do you check things out?

By looking at Einstein’s original classical 1905 paper “On the
electrodynamics of moving bodies.” Here he makes two bizarre
postulates, derives the relation between quantities in two uniform-
ly moving systems (the Lorentz transformation), and in Sec. 7 deals
with aberration and the relativistic Doppler effect in one swoop.
Check out my story by asking the Einsteinians:

e Did Einstein (and thousands since) misapply the theory of
relativity in deriving aberration in Sec. 7?
o If so, is the relativistic Doppler effect also wrong?

Don't let them befuddle you with talk and philosophy. The math-
ematics of Einsteinian aberration are fairly simple. Rub their noses
init. Then show that they yield a result contradicted by experiment.

. You might also point out the limited scope of the Theory of

Relatmty It differs from classical physics exclusively in the cases

‘where the velocities of matter are commesurate with the velocity of

. light: That is for elementary particles and in astr

- astronomy has well defined macroscoplc bodies.

~ Hayden’s paper will be published in-the Se
Galilean Electrodynamics next month. If I live long enough, I will
publish all of volume 4 (1993) as a paperback. Please do NOT buy
it unless you are thoroughly fam111ar thh all aspects of electromag-
netics at the graduate level.

‘And onl
i) =The example above is that of an crror-detectmg

ptJOCt. issue (')'f‘“ ' “morc check digits per information digit, the receiver can bc told i

SO HE WAS RIGHT AFTER ALL
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Something else momentous happened last month. The earth
shook beneath the house of mathematics, which was buzzing with
excitement such as it had not seen for — well, for more than 350
years.

After the death of one of the great mathematicians and
physicists of the early 16th century, Pierre de Fermat (1601-1665),
a book by the ancient Greek mathematician Diophantos was found
among his possessions. The book is a well known treatise on solu-
tions of equations in whole numbers.

In the margin, Fermat had written a note stating a deceptively
simple theorem: The equation

&yt =2"
has no solution in positive integers whenn >2.

“Of this,” his note contmued, “I have found truly wonderful
proof, which this margin is too small to contain.”

Forn =1 the solution is trivial; for n = 2, the solutions are the
Pythagorean numbers such as 3,4, 5 (9 + 16 =25) and forn >2,
said “Fermat’s Last Theorem” or “The Great Fermat Theorem”
or “Fermat’s margma] note,” no solution in positive integers ex-
isted.

Generanons of mathematlcxans became obsessed with the
proof. No one ever found a case proving Fermat wrong, but the
proof was lacking. Various academies of Sciences offered prizes, a
German nobleman who had spent his life vainly searching for the
proof, left his fortune to the first to prove Fermat’s Last Theorem.
But none was forthcoming and gradually mathematicians began to
believe that Fermat never had a valid proof.

Last month an Englishman working at Princeton, Dr. Andrew
Wiles, provided it. It is enormously long and needs many years of
training in a special type of mathematics, but the wonderful thing
about it is that he did it (unlike the “proof” of the four-color
theorem) without the brute force of a computer.

There is still room for human ingenuity in a world where it is
considered knowledge to know which button to press on a com-
puter and where “to create” is used for “to create a file.”

As a physicist, Fermat was mainly known for discovery of
Fermat’s principle, according to which a ray of light will always
propagate in such a way as to get from one point to another in the
shortest possible time. The laws of reflection and refraction are
special cases of this principle.
COS000000000800000000000000000000000000000000000000000

ERROR-CORRECTING CODES
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So what’s there left to write about for an editor who has been
hanging around hospitals instead of doing his homework?

Codes and languages.

Suppose I am using binary code (all zeros and ones) in groups
of three: 001, 010, 011, 011, 100, etc. What message this might code
is of no interest here. In a perfect world, the groups would all ar-
rive the way they were sent. In reality, channel noise will distort
some of the 1s into 0s and some of the Os into 1s. To protect myself
against this, I will count the number of 1s in a group of information
digits and add a check digit by the following arbitrary rule: if the
number of 1s is even, I add another 1 as a check digit, otherwise I
add a 0. Thus (the hyphen is not transmitted, just inserted here for

- clanty) my groups become 001-0, 010-0, 011-1, 100-0, etc. -

- If now the receiver gets a group 011-0, he does not know what
went wrong, but he knows that something went wrong, for such a
group does not exist. He can request that the group be repeated, -
all of which can, of course, be easily automated. :- .
addmg

which of the digits is wrong, This is an error-correcting code. .

.. There are thousands of error correcting codes around, not
necessarily for binary codes. For example, librarians are fond of
reversing the order of digits in a book number, so the Library of




Congress numbcrs protect | the number against that kind of distor-
tion:

All of these methods have certain traits in common:

o The message or number contains the actual information
digits to be transmitted;

e a rather arbitrary and artificial criterion is set up (such as
whether the number of 1s is even);

e depending on the fulfillment or non-fulfillment of the
criterion, check digits are added to the information digits to protect
them from distortion.

THE SCHOOL, A SCHOOL, SCHOOL
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In 1971 or so I made the not unimportant discovery that natural
languages are structured like error correcting codes.

I was well prepared for the subject. I had learned English in
England during WWII by listening to it just like you did in
America. Then I worked my way through college by teaching
English in a language school. The students (Czechs) would say “I
have been in Prague yesterday” and “I go to the school to learn
English.” When I corrected them, they would ask “why?” and I
would have no better answer than “Well that’s the way you say it.”
But after class [ would sneak to the grammar book and look up the
reason. Czech has no articles (nor does any other Slavic language
except Bulgarian), and to explain the difference between a school
and the school is easy. But how about plain school? Yes, there is a
rule, and nobody who has learned the language just by picking it
up knows it: the article is omitted when you refer to something as-
sociated with the word rather than the word itself. That's why we
go to school to learn, to church to pray, to bed to sleep, but the bus
stops by a church and the lamp stands by the bed. Beginning to
sound like an artificial criterion that is implemented to protect the
message?

If not, let me give you more. Czechs think it strange to make a
difference between “I smoke” and “I am smoking.” Americans
think it strange that when you do something in the Slavic lan-
guages, it is required to state whether the action was completed or
not.

A statement consisting only of information morphemes is made
by a child who does not yet speak the language: “Annie want
milk.” The s of wants is a check morpheme which is redundant as
shown by the “defective” verbs can, must, may, ought, might which
don’t take an s in the third person. -

The simple English sentence “The teacher stands by the
blackboard” requires the gender of the teacher to be made known
in French, German, Czech, Russian, and all Slavic languages. This
is not because the scene is one of steamy sex, but another arbitrary
criterion that these languages require to be answered — a check
structure to protect the information. To the contrary, Hungarian
has only a single word for he, she, it showmg how redundant
gender is. (When you hear a forclgner say “Susan? He just went
home,” you canbetitisa Hungarian speaking.) :

To test my claim, I wrote a computer program containing fewer
than 100 unprocessed (and exchangeable) English words, from
which it could make 10“ grammatically correct, though of course
not always meaningful, English sentences. By biasing the path at
randomly thrown switches and loading the dictionary one could
get sentences of various complexity and make the program talk, for
example, like a learned lawyer. I'also won $1 from a local radio -
station whose announcer said he could read any tongue twister
without going wrong. I sent hxm two pages of computer-gcncratcdf'
tonguc-twmters oL N .-

WHOSE SHOULDERS DID SHE SHRUG?

...............-.................................

But a computer is only a tool, in this case proving that the idea
was correct. (It was also used by a linguist from Ohio to write the
grammars of some Micronesian Ianguages )

S5 TR AR

Then come the real insights that you do not find in the grammar
books. For example, English grammar says that all parts of the
body must be attributed to their owners whenever possible. A real
stupid rule, students of English think. It leads to absurdities like
“She shrugged her shoulders.” In all other languages I know of you
say “She shrugged the shoulders,” because to all but mad dogs and
Englishmen it is pretty clear whose shoulders she probably
shrugged.

But look at language as an error correcting code, and the rule is
not stupid at all. The possessive adjective is, in fact, a very good
and necessary check morpheme in English and in English only.

In no language that I know of other than English can you simply
take any noun and turn it into a verb without changing it. (Excep-
tions: gold, to guild, and some others.)

This is especially true of parts of the body. You nose around,
mouth an opinion, foot a bill, head a committee, shoulder a bur-
den, hand me a note, eye a girl, etc., etc. In any other language that
I know of eye, to eye and the adJCCUVe (as in eye glasses) all have
distinct forms.

What the “her” does is not indicate whose shoulders she
shrugged; it is a check morpheme that says “what follows is a
noun.”

Here is another insight. It is well known that church, schools,
literature and general “culture” will standardize and therefore
brake the development of a language. To the contrary, the illiterate
people, when unhampered by such institutions did a marvelous job
of streamlining the grammar and general structure of their lan-
guage.

When Cicero’s eloquence stopped begetting elegant Latin
structures and the lights went out in Rome, the common people in
Portugal, Spain, France and Italy threw out the Latin inflections
bag and baggage, though they were most excellent check mor-
phemes. They must have overdone it for soon they would not have
known what is a noun without some help from a check morpheme
of a different kind. That’s how the article arose in these languages,
all descended from Latin, which had none. Instead of the Latin
virgo, virginis, virgini, virginem, etc., the French just used the far
simpler mob-language la vierge, de la vierge, a la vierge, la vierge, . . .

Same thing happened in the Slavic languages, which inflect
heavily to this day. (Czech pays the price of having an old literature
by having one more case than Russian.) All except Bulgarian. The
Bulgarians came under Turkish rule for 300 years and emerged
with a simple language without inflections and with articles.

The third case, of course, is English. For one and a half cen-
turies after the Norman Conquest in 1066 the “better” people
spoke French, while the illiterate Anglo-Saxon serfs threw out the
inflections (except the “Saxon genitive”), and they made the most
beautiful job of streamlining the grammar of a language. When
Chaucer and other writers began to stir, they emerged with a bas-
tard French-Saxon language that had the smplest grammar (and
the most horrible spelling) in the world. - - =<

- These and many other points were made in my book The Sbuc-
ture of Language (1973), now out of print. -

Your next issue will be mailed from o
T Box 1279, SRR

.. . CaveJunction, OR 97523 e
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6 September, 1993

Dear Subscriber:

It is my sad duty to convey the news that Professor Petr Beckmann died on the moming of
August 3, 1993. In the Nov/Dec issue of Galilean Electrodynamics 1 will present a personal tribute to
this giant of a man. '

Much to my relief, the present Sept/Oct issue was well in hand when I arrived in Boulder in the
middle of August to begin moving the journal to Storrs. I only needed to affix some figures and
tables, and to send it immediately to a printer in Connecticut. If things go as planned, the journals
will arrive on Tuesday, ready to be put into already prepared envelopes, and sent forthwith. I
apologize for the delay. : )

It is my full intention to continue publishing the journal with much the same philosophy that

guided Professor Beckmann.
I look forward to some excellent contributions from our readers.

Best regards,

Howard C. Hayden

Editor

(203) 486-0436

(203) 429-7775 (FAX)

Bitnet: HAYDEN@UCONNVM.edu
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Galilean Electrodynamics aims to publish high-quality scien-
tific papers based on experimental evidence even if their inter-
pretation of it runs counter to the conventional orthodoxy. In
particular, it publishes papers supporting the position that
Einstein’s interpretation of the Relativity Principle is unnecessari-
ly complicated, has been confirmed only in a narrow sector of
physics, leads to logical contradictions, and is unable to derive
results that must be postulated, though they are derivable by classi-
cal methods.

Though the main purpose of the journal will be publication of
logically correct and experimentally supported theories con-
tradicting the Einstein theory, it will, should the occasion arise,
publish related, or even unrelated physical topics that rest on logi-
cally and experimentally firm ground in challenging other theories
cherished by physics orthodoxy.

Where there is more than one theory contradicting accepted
opinion and interpretation, but all of them meet the criteria of
faultless logic, greater simplicity, and absence of experimental
contradiction, none of them shall be favored, except when
Occam’s razor yields an overwhelming verdict.

All papers are reviewed by qualified physicists, astronomers,
mathematicians or engineers. Rejection on the sole grounds that a
submitted paper contradicts accepted opinion and interpretation
will be ignored. The papers in Galilean Electrodynamics are

generally limited to challenging established orthodoxy or defending
it against such direct or indirect challenges.

No paper contradicting experiment will be accepted; however,
papers making a case why the current interpretation of observed
effects may be erroneous will be considered for publication.

All papers are expected to be in the realm of physics, mathe-
matics, astronomy or engineering; non-mathematical, philosophi-
cal considerations will generally not be accepted unless they are
fairly short and have something new and outstanding to say.
Papers reporting experimental results will be given preference
over theoretical papers of equally high standard.

Shorter papers will be preferred over long papers of com-
parable quality; and papers easily grasped at the level of keen
seniors and graduate students will be given emphatic preference
over esoteric analyses accessible only to a limited number of
specialists.

However, none of these restrictions (other than length and sub-
ject area) apply to book reviews, news items, and readers’ letters;
these aresolicited and encouraged to be vividly interesting.

Authors do not have to pay any page charges; but once an
author’s paper has been accepted (after being submitted in
3 copies in any well readable form), it should be submitted on a
diskette (see Instruction to Authors overleaf). Papers submitted in
TeX are welcome, but not obligatory.
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Experimental refutation of the STR

This is an historic issue: it contains Prof. Hayden’s simple and unassailable experimen-
tal refutation of the STR.

Einstein, in Sec. 7 of his historic 1905 paper, and his followers ever since (with unsub-
stantial vaiations), have explained aberration by assuming a star at rest in one inertial
frame and the Earth at rest in another. The line joining Earth and Star makes an angle @
with the relative velocity v between the two systems. Treating the relativistic Doppler
effect and aberration in one swoop, Einstein gets the (almost) usual formula for aberra-
tion, which for small angles equals ¢ =8 sina, where 8 = v/c, formally identical with the
old classical expression where v meant velocity of the earth with respect to the ether
rather than Einstein’s relative velocity between Star and Earth.

This small difference could not be directly probed, for there is nothing to compare
aberration directly to. So what was done since the 17th and 18th centuries was to com-
pare the passage of a star with constant velocity through the local meridian at a 6 months’
interval, when the Earth’s orbital velocity had changed sign, so that subtraction of the two
results for e would give 2(vor/c) sina. This was in agreement with experiment.

But what if the velocity of the star changed during half a terrestrial year from v1 to v7?
This is the case for some double stars, with short periods, i.e., so close together that only
modern giant telescopes can resolve them. Then the subtraction yields and additional
term sina (vi— v2)/c, a term from 20 to 10,000 times the error of observation. But it is
absent from all records. With modern methods of scanning the sky, it would appear even
if it were not looked for. In some cases the v1 and v2 is nailed down triply: spectroscopi-
cally, optically, and by celestial mechanics. The Lorentz transformation, even if it were
self-consistent (which many doubt), predicts a value that is not confirmed experiment-
ally.

The Einsteinians will at first stonewall, then come with all kind of political and
philosophical “explanations.” Keep them to the point: Did Einstein misapply the Theory
of Relativity in Sec. 7 of his 1905 paper? if so, is the relativistic Doppler effect also
wrong?

Einstein’s Theory of Relativity is dead.

The formidable task of this journal over the next decades will be to bury it.

P Beckuwoi

P.S. T have entered the last stage of cancer, have had some operations, and am very
weak, which will slow down the work of this journal considerably.
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Stellar Aberration

Howard C. Hayden

Professor of Physics, University of Connecticut
Storrs, CT 06269

Stellar aberration, discovered three centuries ago, was immediately recognized as a phe-
nomenon due to the velocity of the Earth in its orbit around the Sun. Einstein explained aberra-
tion by using the Lorentz transformations to convert from stellar coordinates to earth coordinates
unequivocally using the relative velocity of Earth and star, and his explanation remains essentially
the same in most textbooks. We show herein, by analyzing data from binary stars, that aberration
is not due to relative velocity of Earth with respect to star, but rather Earth’s orbital velocity.

Introduction — Aberration Basics

Stellar aberration was discovered by Bradley [1728], who
was attempting to measure parallax for stars, but acciden-
tally discovered that the telescope needs to be tipped slightly
“forward,” i.e., toward the direction the Earth is then pro-
gressing around the Sun.*

The tilt angle is (vom,/c) sinf radians for stars located
in a direction & with the orbital velocity v,,. The ratio
(vorb/c) is about 10~* radians, but exactly 20”.4955 [Illing-
worth 1985], which for our purposes will be taken as 20”.5.
Figure 1 shows a typical textbook drawing of the requisite
tilt of the telescope. Implicit in the drawing, typical of all
those found in textbooks [Feynman 1963, Kutner 1987, Wal-
lenquist 1966, and Yilmaz 1965] is a “raindrop” model in
which the drops passing through the center of the objective
can strike the center of the eyepiece of the moving telescope
only if the telescope is tilted in the amount vy, /c . Such
a tilt could be discovered only because the Earth’s velocity
is continuously changing. The apparent location of a star
in the sky thus moves around a small ellipse (a circle for
stars on the pole of the ecliptic; a straight line for stars on
the ecliptic). In addition, there are minor effects due to the
Earth’s rotational velocity [lllingworth 1985].

Fig. 1. Typical textbook drawing of the aberration
phenomenon. The “raindrop” drawing shows only how a
telescope must be tilted, but is not intended as an expla-
nation of the cause.

Stellar Motions

It is necessary to distinguish several real and apparent
stellar motions. Aside from line-of-sight velocity that is de-
termined by Doppler shifts, the stellar motions appear as
changes in the angle of view. The motion relative to the

Sun’s system is called “proper motion,” and the (changing)
apparent position due to Earth’s position in orbit is called
“parallactic motion.” In both cases, the motion is deter-
mined by observing the star’s varying position relative to
those of the majority of the stars on the photographic plates
taken weeks or months earlier. If the star moves at some
velocity vy with respect to the nearby stars, its angular ve-
locity (proper motion) is ¢ = vy /c, a value that decreases
as the distance to the star increases. Proper and parallac-
tic motion have four things in common that are not shared
by aberrational motion: both angular motions decrease with
increasing stellar distance from the Earth; both motions are
of the subject star with respect to the majority of the stars
in the same (angular) neighborhood (that is, on the same
photographic plate); both motions are due to the changing
relative position of Earth and star; and both motions are
limited to comparatively few stars. Aberration, by contrast,
is (A) the same for distant stars (even quasars) as for close
ones, (B) angular motion with respect to reference stars far
{in the angular sense) from the stars under observation, (C)
an effect due to welocily, not position, and (D) a motion
shared by all stars.

Aberration Measurements

The technique used by Bradley [1728] in his discovery
of stellar aberration was very clever, and worth reviewing, if
only to show why it cannot be universally used. Actually, he
was attempting to measure parallax, and he very carefully
chose a star for which it was easy to define a reference direc-
tion, for he lacked modern clock drives and accurate timing
mechanisms that nowadays make the measurement routine.
The star y-Draconis (RA = 17%55™ .4, dec = 51°30’) [Burn-
ham 1978] passes very near the zenith direction in Bradley’s
England, so he fastened his telescope to a chimney and mea-
sured the minimum angle ¥, between the zenith and -
Draconis as the star passed overhead many times over a pe-
riod of years. The star passed slightly south of the zenith,
but not always at the same ;. In the search for parallax,
he had expected the southern-most transit to be in Decem-
ber, but it occurred in March instead. The effect was thus
due to velocity, not position, as the two are out of phase.
His careful measurements not only led him to the discovery

* Sir Edmund Whittaker, in History of the Theories of Aether and
Electricity, Thomas Nelson & Sons, London 1910 (revised edition 1951,
reprinted 1962), vol. 1, p. 94, footnote 2, points out that “Roemer, in
a letter to Huygens of date 13 December 1677, mentions a suspected
displacement of the apparent position of a star, due to the motion of
the Earth at right angles to the line of sight. cf. Correspondence de

Huygens, vii, p. 53.”
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of aberration,® but also to the discovery of nutation, because
his reference direction was the zenith on the wobbling Earth.

With better apparatus and hindsight Bradley would
surely use stellar references instead, if only to avoid the nu-
tation that complicates the measurements. For definiteness,
imagine a reference star located along the Earth’s velocity
vector. All such stars lie on the ecliptic; we may choose
y-Virginis, third brightest star in Virgo as an example, see
Fig. 2. This star lies very close to the autumnal equinoctial
point, so that we travel directly toward it at the time of the
winter solstice, and directly away from it at the time of the
summer solstice.

! toy-Draconis Autumnal
| | Equinoctal
l o ; Point

_— & 7-Virginis

Jun !
‘/K'; -
s =
Vernal < s Voro

Equinoctal
Point

Fig. 2: Operational definition of stellar aberration. The
reference direction for aberration measurements is along the
present velocity vector v p,. The drawing shows the Earth
both at winter solstice ané at summer solstice, when the ve-
locity is directed respectively toward and away from the au-
tumnal equinox. For our purposes, the star ~-Virginis (very
close to the autumnal equinox) may be chosen as the refe-
rence star. The angle § between the reference star and a star
such as y-Draconis is observed and found to be different in the

winter than it was in the summer. The difference is 2 X 104
radians, amounting to 41” for a star exactly at the pole of
the ecliptic. The semi-major axis of the aberration ellipse is
20".5 for all stars.

Now imagine a star located at the pole of the ecliptic
(i.e., n a direction perpendicular to the ecliptic). For a close-
enough example, we choose 7-Draconis, which may be seen at
either of the two times 4-Virginis may be used as a reference
star. The basic fact of aberration is that the sighting angle ¢
between the two stars is not the same for both observations,
but differs by @yune — Ipec radians = 2 x 20”.5 = 41”. Such
an aberration is called either “stellar aberration” or “Bradley
aberration.”

Aberration is observed for all stars, including y-Virginis,
which in March and September will be viewed at an angle
perpendicular to the velocity. For stars located on the
ecliptic, the measurements are complicated by the fact that
the angle between the velocity vector and the subject star
changes by 360° during the course of a year anyway, and
that explains why one must consider the sight angles be-
tween two stars, taking into account that both stars may be
aberrated, though not by equal amounts.

For our discussion, the salient points are (1) aberration
always involves a subject star and the Earth’s orbital velocity
vector; (2) aberration is always measured as a variation in the
sight-angle between the subject star and a reference star as a
function of time of year; (3) the major component of aberra-
tion i1s due to the Earth’s orbital velocity (with a 1% contri-
bution caused by Earth’s rotational velocity); (4) the amount
of aberration diminishes from the maximum (vg,/c = 217.5,
when compared with a hypothetical measurement made at
rest with respect to the Sun) toward zero as sin @, where 6
is the angle between the stars; (5) Bradley aberration is also
observed for planets [Mueller 1969).
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In actual practice, one uses star catalogues that give
right ascension and declination values for stars, as they would
be seen from the Sun’s frame of reference at a given epoch.
Corrections for aberration must then be made by calculating
the velocity of the Earth in ecliptic coordinates for the ob-
servation time [Montenbruck 1991, Hagen and Boksenberg
1992). In large telescopes, of course, the aberrational correc-
tion is automatically made by computer for the region of the
sky being observed, whether observations are being made of
stars, planets, the moon, or any other celestial body.

Einstein’s Explanation of Aberration

Einstein [1905] was quite specific in his explanation of
aberration. In Section 7, “Theory of Doppler’s Principle and
of Aberration,” he uses the Lorentz transformations to con-
vert from a remote source K of electromagnetic waves to the
observer’s system k: “From the equation for w’ it follows
that if an observer is moving with velocity v relatively to an
infinitely distant source of light of frequency v in such a way
that the connecting line ‘source-observer’ makes the angle ¢
with the velocity of the observer referred to a system of co-
ordinates which is at rest relatively to the source of light, the
frequency v’/ ...” Following this, he presents his Doppler for-
mula; then, after a few short lines of uncontroversial algebra,
he presents his formula for aberration. We will not review
the derivation, because similar calculations can be found in
[Born 1962; Fock 1964; Joos 1931; Moller 1952; Misner 1970;
Sard 1970] and many others.

For our purposes, the relevant consideration is the as-
sumption underlying all standard SRT derivations, viz., that
the result is calculated by applying the Lorentz transforma-
tion between the star’s and the Earth’s frames of reference.
For example, Mgller [1952] clearly adopts this derivation
when he asserts: “...we take S and S to denote the sys-
tems of coordinates in which the fixed stars and the Earth,
respectively, are at rest.” Let us clarify this issue further. In
Section 7, Einstein [1905] derives his Doppler formula and his
aberration formula, the latter appearing on the same page
no more than a few centimeters down the page; both formu-
las contain the velocity, and it is abundantly clear that the
same velocity is implied in both. The result in our present
notation, where v is the relative velocity of Earth and star,
is

EINSTEIN’S ABERRATION FORMULA
1 — (vral/ C)2
1 — [vpa/c]secd’
where the angle ¢’ is the star-Earth angle seen from the star.
For velocities much less than the speed of light, this becomes
0’ — 8 = (vper/c) sin 6 for the differential (aberrational) angle.

When one considers two positions of the Earth six
months apart and applies Einstein’s aberration formula to
both locations, the result shows only the effect of the rever-
sal of the Earth’s velocity. Let us suppose for the sake of
argument that a star moves steadily at vstar = 50 km/s with
respect to the Sun. In Einsteinian relativity, there is an aber-
ration due to the 50 km/s, but it is merely an immeasurable
offset. That is, at one time of year the relative velocity of the

tanf = tan 6’

1 While the aberrational angle is about 21 seconds of arc, stellar
parallax, by comparison, is only a second of arc for the nearest stars,
and that explains why Bradley was able to discover aberration over a
century before the 1850s when parallax was finally measured [Asimov
1971).
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star with respect to Earth is v.q = 80 km/s, and six months
later, with v, ; = —vgq, it is v/ ; = 20 km/s, but when one
compares the two readings of the angle 0, the difference is
still (vrel = )/ ¢ = 200/ = 60(km/s)/c = 41".

.. It is thus clear that SRT regards aberration to be due to
the relative velocity of Earth and star. We note in passin
that some authors [Shadowitz 1968] have applied the Lorentz
transformations rather vaguely, without telling specifically
which coordinate systems are being considered. Whether this
is implying a new or merely careless approach is not certain.
Since such authors do not openly contradict Einstein, we
may assume that the intent is to use the obvious coordinate
system transformation, viz., that between star and Earth.
Leighton [1959] leaves the derivation as a problem for the
student.

We will return to this topic in the Conclusions section,
but for now, the important conclusion is what may be con-
sidered a theorem of SRT:

The Lorentz transformation equations of SRT
assert that thereis an aberrational angle (vo,—
vstar)/c radians due to the relative velocity of
star and Earth.

Relative Velocity Does Not Cause
Aberration

Binary (double) stars are as common as single ones, and
are a common interest of amateur astronomers. Burnham
(1978] lists five pages of binaries that can be seen in Sagit-
tarius alone with a modest telescope. That is, everywhere
one looks in the sky, one may see stars orbiting each other,
with all conceivable orbital parameters and all orientations
to the line of sight. The binaries present an excellent oppor-
tunity for analyzing whether relative velocity of Earth and
star is the cause of aberration.

Let us look briefly at the first binary star to be discov-
ered, (-Ursae Majoris, known as Mizar, 88 light-years distant
[Burnham 1978], the star in the middle of the handle of the
Big Dipper. The primary (Mizar A) is an A2 of about 70
times the luminosity of the Sun. It is not a single star, but
rather a “spectroscopic binary,” a pair of stars whose relative
motion is determined by periodic variations in the Doppler
shifts; they are so close to one another that they cannot be
resolved with any telescope (Fig. 3). Coincidentally, Mizar A
was the first spectroscopic binary to be discovered. Each of
the stars is about 35 times the luminosity of the Sun.? The
period of revolution is 20.5386 days, and the separation of
the two is about 18 million miles (about 1/5 of the Earth-Sun
separation). These numbers imply that the components of
this binary orbit their common center of mass at 1.72 times
as fast as the Earth orbits the Sun.

As an aside, it is useful to know how the orbital parameters are
determined from the periodic nature of the spectra. At a given time,
the two components have respectively a blue and a not necessarily equal
red shift. The ratio of the shifts gives the ratio of the masses, which is
unity in the case of Mizar A. The period is the time for the spectrum of
one component to repeat itself, going through both blue and red shifts.
From the velocity and the period, one finds the radius of the orbit, or
more generally, the shape of the ellipse for elliptical motion, as in the
present case, where the eccentricity is 0.54. From celestial mechanics,
the period is related to the semi-major axis a by

9 41'r2
722 ———
G(M1 + Ma)
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and from this, one can determine the masses of the stars, because one
also knows the mass ratio M1 /Ma.

Primary 'star’
of Mizar

(a spectroscopic binary)
3.56v,, B

A 356V,
(w.r.t. center of mass)

B: vl‘Bl He 4.56 Vorb

|

E Vo

LA V=256V,
|
!

Fig. 3. The relative velocity between Earth and the
components of the spectroscopic binary in (-Ursae Ma-
joris (Mizar A). Stars Ay and Apg are each about 35 times
as Juminous as the Sun, are separated by 18 million miles,
and move about their common center of mass with a period
of 20.5386 days, with a velocity of 1.72 times the Earth’s
orbital velocity. For the orientation shown, the relative
velocities are 0.72 and -2.72 (in orbital velocity units} for
Aq and Ag respectively; in 10.3 days, the relative veloci-

ties will be reversed (with some very minor correction for
the Earth’s motion).

Calling one star of this binary A,, and the other Ag,
we may say that at one time, star A, travels in the same
direction as we do at a relative velocity of 0.72v4.,, and
Ap travels in the opposite direction at a relative velocity
of —2.7T2v4,; 10.3 days later, the velocities are reversed.
We may, without loss of generality, assume that the Earth
is heading toward v-Virginis during the 10.3 days while
the velocities of A, and Apg reverse. If indeed, relative
velocity were to cause aberration, there should be aberra-
tions of 8, = 0.72vb/c and 5 = —2.72vqy,/c at some
time to. This means that the stars should be separated by
(0.72vgp1, — [=2.72041p])/c = 2 X 17205, /c = 1'10”.5. In a
mere 10.3 days, the velocities will have reversed, and have
the values of 6, = —2.72v4,/c and 05 = 0.72v0,/c, each
star having moved by 1'10”.5. In fact, this spectroscopic
binary is known to be binary only though its red and blue
Doppler shifts, because there is no observable angular sepa-
ration at all between the two stars of the binary.® As we have
seen, stellar movements on the order of 0.01 arc-seconds are
routinely measured, so there should be no difficulty in mea-
suring — indeed, viewing with the naked eye — the 10* times
larger separation due to such aberration, if it occurred.

Mizar is but one dramatic example, and (despite agree-
ment among astronomers) might be faulted on the grounds
that we cannot actually see its two components individu-
ally. Algol, in Perseus, has been recognized since 1782 as

2 The other “star” of the binary (Mizar B) is also a binary, so that
Mizar is correctly called a binary-binary.
3 An angular separation of 0.007" is calculated.
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an eclipsing binary, although the fact was not confirmed un-
til spectroscopic analysis was performed in 1889. It has an
extremely bright component (100 suns); the dimmer one, a
little more luminous than the sun, was not observed until
1978. Every 2.78 days the dimmer star passes in front of
the brighter, changing the brightness from about 2.1 to 3.4
magnitude, and in between the total luminosity decreases by
about 0.1 magnitude when the brighter star eclipses the dim-
mer. The velocity of the larger component is 1.4v4p. and
that of the dimmer about 7.7Tv,g,.

For a case where both components can be seen, consider
(-Sagitarii, which has an angular separation (at maximum)
of 0”.532, and a period of 21.14 years. In this case the veloc-
ities of the components about the center of mass are about
Vorb/ 2, which, by the relative-velocity argument would result
in about 10 seconds of arc differential aberration, some 20
times as great as observed values.

Neither of these binaries, nor any other in the sky ex-
hibits the aberration that would occur if relative velocity
determined aberration. [See also Ives 1950, Phipps 1998].

We conclude that

Experimentally, Bradley aberration is due to
the Earth’s orbital velocity and NOT to relative
velocity of Earth and star.

Conclusions

The basic facts of stellar aberration are

(A) the apparent direction § of a star varies around an
ellipse varying from a circle (for stars on the pole of the
ecliptic) to a straight line (for stars on the ecliptic), the
semi-major axis being an angle equal to vo,/c radians,
or about 20”.5;

(B) The reference direction against which the measure-
ment of aberration is made is the un-aberrated one,
namely forward and rearward along the velocity vec-
tor of the Earth in orbit, but aberration shows up as a
difference in sight angles between pairs of stars;

(C) Planets, as well as stars, exhibit aberration;

(D) There is a minor contribution to aberration due to
the rotation of the Earth;

(E) Einstein’s hypothesis notwithstanding, stellar aberra-
tion is most specifically not due to relative velocity.

Relativists have argued since Einstein [1905] that the
explanation of stellar aberration is a minor triumph of SRT.
Specifically, SRT assumes that the Lorentz transformations,
based on vy, are correct, and uses them to convert stellar
coordinates to Earth ones and conversely. In SRT, then,
stellar aberration is nothing more and nothing less than the
result of converting the star-Earth angle from one system to
the other.

It should be noted that the high stellar velocities with
rapidly changing direction required to test — and reject —
this relative-velocity hypothesis occur only in binary stars
where the components are very close together, so close, in
fact, that the individual stars cannot be separated with any
optical telescope. Though today many thousands of binaries
are thoroughly understood through their spectra and well
known laws of celestial mechanics, the first discovery of a
spectroscopic binary, was that of Mizar A, by Pickering in
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1889 [Burnham 1978], only a few short years before Einstein’s
1905 SRT paper. Given the somewhat slow communications
existing at the time, it is reasonable for Einstein not to have
known about the existence of such spectroscopic binaries.
One cannot grant this convenient ignorance to the essentially
identical explanations found in the more recent literature
[Born 1962; Fock 1964; Joos 1931; Mgller 1952; Misner 1970].

There will certainly be scientists who wish to salvage
SRT by inventing a new explanation. Let us emphasize that
the problem lies deeper than mere replacement of the stan-
dard SRT derivation with another. The standard derivation
proves that there is an aberrational angle (v — Ustar)/c
radians due to the relative velocity of source and observer,
but this conclusion is experimentally false; specifically, the
aberrational angle is v /c, and the stellar velocity is not
involved. An alternative derivation, to be acceptable, must
not only describe aberration correctly, but simultaneously
deny that aberration depends upon the velocity of the star,
and thereby deny that the Lorentz transformation between
star and Earth is valid.

In other words, to salvage SRT, one will have to contra-
dict Einstein.

Stellar aberration does not support SRT; it contradicts
SRT.
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Is the Velocity of Light Isotropic in the Frame of the

Rotating Earth?

Howard C. Hayden

Abstract

Einstein’s second postulate refers only indirectly, through the first postulate, to inertial
reference frames. Still, few textbooks proclaim that the speed of light is constant in all
reference frames. Since the rotating Earth is not an inertial system, it is reasonable to
ask what the speed of light is with respect to a laboratory reference frame. The resulls
obtained from several published experiments are fully consistent with vector addition
light velocity with velocity due to Earth's rotation.

Key words: speed of light, relativity, Michelson-Gale, Brillet-Hall, Hafele-Keating

1. INTRODUCTION

Einstein’s famous special relativity paper" proposed two postulates: (1)
the principle of relativity and (2) the independence of the speed of light
on the motion of the source. Postulate 2 in that paper is actually rather
conservative, referring explicitly to motion of the source (which in the
prevalent “ether” theory would not affect light velocity at the receiver anyway)
and only indirectly to inertial reference frames.

When one demands, as most textbooks do, that an inertial reference
frame be used, the reader is led to question what may happen when the
reference systern is not inertial. Is it implied that in a noninertial system
the speed of light is zof constant?

Many predictions have been derived from these two postulates, and have
been successfully confirmed in accelerator physics, atomic physics, and nu-
clear physics, to name a few branches of physics. Other predictions have
met with limited success, especially those of kinematics. For example, no
experiment has shown — without initially assuming the constancy of the
speed of light or the Lorentz transformation equations — the effect called
Lorentz contraction.

Time dilation by the Einstein model is a phenomenon wherein time is
slowed in moving systems, and, importantly, the slowing of time is recip-
rocal, that is, both systems see slowed time in the other system. There is
overwhelming confirmation that processes are slowed for objects in motion,

but this result cannot logically be called “time dilation,” because reciprocity
has never been observed. We note for the record that any classical model
involving “ether” and its cousins also involves slowing of events in systems
moving through the “medium,” providing that the interaction responsible
for the oscillations moves at the speed of light.

The experimental confirmation of Einsteinian kinematics, therefore, has
met with frustration. Of course, if the speed of light is constant, the kine-
matical relations must be true, since they foliow iogicaily. However, the
phenomenal success of Einsteinian mechanics (as in accelerators) does not
prove that light speed is constant: the fruth of the conclusions does not
imply the truth of the premise(s). 1t is the purpose of this paper to review
the purely optical speed of light experiments and speed of light comparison
experiments to establish just what is known about this important premise.

2. THE FIRST ASYMMETRY: 1913
The Sagnac'® experiment sent light traveling clockwise and counter-
clockwise around a rotating table, the result of which was a nonzero fringe

- shift. Since this is the behavior expected in an “ether” theory, wherein the

wave would travel at ¢ + re around the device, Sagnac® concluded that
he had proved the existence of the ether. We note that the rotating system
of the light source, mirrors, and film had high angular velocity and high
centripetal acceleration.
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Figure 1. Michelson-Morley apparatus, simplified: The actual apparatus has
far more mirrors than are usually shown in texts that describe the Michelson-
Morley experiment. The overall path length was about 11 m.

with parallel rays of light traveling in the assumed direction of ether drift
of velocity V. The round-trip average speed from G to mimor M, is as
calculated above. Light traveling at right angles to the ether velocity moves
at (¢? +V?) V2, The difference in average velocities gives rise to a fringe
shift¢'® for wavelength A given by

2
A:Zz’ 4

% T 3
For the conditions in the Michelson and Morely experiment A would have
been 0.4 for V = 30 kmys, the velocity of the Earth in orbit. They detected
no A values as large as 0.04. Indeed, their rms A values corresponded to
an ether drift of no more than about § kmys.

Joos'" used a similar apparatus and succeeded in showing an ether
drift of less than about 1.5 kmvs.

4.2 Michelson-Gale

At some urging Michelson and Gale!'® performed what is certainly the
most grandiose, but least-known, optical interference experiment ever per-
formed. Its purpose was to see whether the Earth's rotation would manifest
itself in a fringe shift. Figure 2 shows the apparatus: an evacuated pipe form-
ing a rectangle was arranged with mirrors at the corners so that light could
travel simultaneously clockwise and counterclockwise around the rectangle.
The smaller area was used as a calibration loop.

Michelson's derivation (and, equivalently, Beckmann's) of the predicted
fringe shift is based on the assumption that light travels east at ¢ — ro and
west at ¢ + re, where r is the distance R cos & (R = Earth's radius, ¢
= latitude) from the axis of the Earth. The result follows in a few lines of
simple algebra and is given below in Eq. (4). See Post''® for a derivation
from relativity theory.

The calculated fringe shift A from both the Einstein model and Michel-
son's is

A = (44wsin d) /A, (4)

where 4 is the area of the loop, w is the angular frequency of rota-

[+

Figure 2. The Michelson-Gale apparatus: The large loop was 1100 ft (335.3
m) by 2000 ft (609.6 m) of 12-in. (30.5 cm) diameter pipe. The smaller
was used as a calibration loop. When the central images were aligned, the
fringes from the larger loop were more spread out in the amount of 0.23
fringe. Results were consistent with light velocities of ¢ +» and ¢ — v for
light traveling east and west respectively, as well as with relativity.

tion of the Earth, ¢ is the velocity of light, and A is the wavelength of
the light used. The dimensions of the rectangular light path were 2010 ft
(612.6 m) by 1113 ft (339.2 m). One must look back six decades in awe
at this experiment in which light traveling over 6000 ft (1828.8 m) in one
direction undergoes interference with light traveling over 6000 ft (1828.8 m)
the other direction. The experimental result A = 0.230 =+ 0.005 agreed
well with the predicted result 0.236 £ 0.002. It may come as a surprise to
some that a speed of light comparison experiment can ever yield a non-null
result; this one does.

Until the advent of satellites the Michelson-Gale experiment had by far
the highest sensitivity yet achieved to the rotational velocity of the Earth.
The results are fully consistent with special relativity applied in an “inertial”
nonrotating frame at the center of the Earth, but they also provide a
measurement of the velocity of light with respect to a point on the Earth,
albeit somewhat indirectly. [Equation (4) has the area A and the angular
velocity ®, but not the velocity directly.]

4.3 Allan et ai.: Sagnac on a Giobal Scaie

This east-west asymmetry of Eq. (4) was confirmed recently on a planetary
scale by the microwave propagation experiment of Allan ef @/ using
satellites and several ground stations where Eq. (4) was used to calculate the
“Sagnac correction” between remote sites. Only by making such corrections
is it possible to synchronize clocks at various positions around the globe.
Moreover, the Sagnac correction is not applied just to signals traveling
entirely around the globe, but going part-way. Indeed, it was applied in a
one-way sense(!":

The Sagnac correction from NBS Boulder, CO to Paris, France varies
from 71 to 112 ns and from Boulder to Washington, DC, varies from
11 to 13 ns, depending upon satellite position.

4.4 Modern Michelson-Morley Experiments

The advent of masers and lasers has enabled investigators to under-
take Michelson-Morley experiments of great precision. In such experiments
frequency shifts, rather than fringe shifts, are sought.
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Figure 5. Laboratory data from Fig. 4, translated into all four quadrants:
By values resulting from Fourier analysis may be arbitrarily increased by
n1/2 with no change in the solution. Results shown here demonstrate that
the laboratory-based data of Brillet and Hall show entirely the incorrect
signature for a model in which the speed of light is isotropic in the laboratory
frame. (1) No points are at the origin, where the density of points should
be the highest. (2) The data are not random in angle; indeed, there are
40° sectors containing no points at all.

The investigators were looking for any effects due to a “cosmic drift”
associated with anisotropy is the cosmic blackbody radiation. For this model
V ~ 400 kmy/s; a maximum frequency shift amplitude of 79 MHz should
result if the direction of the cosmic drift were in the plane of rotation
of the apparatus, and zero if the drift were perpendicular to the plane of
rotation. If the drift is simply that due to orbital velocity (30 kmys), then the
shift amplitude should be 442 kHz at noon and midnight when the orbital
velocity vector lies in the plane of rotation of the apparatus, and lowest at
6:00 a.m. and 6:00 p.m. when the velocity is more nearly aligned with the
axis or rotation (the trigonometric details are of no interest here).

The offset angle 8y should vary with time of day and with time of year,
but should always have the same direction with respect to the fixed stars
(“cosmic drift model”) or with respect to the Earth’s orbital velocity (“Sun”
model).

For the Beckmann model the shift from Eq. (7) should be given by
Af = (31 Hz) cos 26, at all times of the day and year, and © is the
angle of the Fabry-Perot with respect to the east. Special relativity (on the
assumption that it is applicable) predicts a shift of zero.

Data were taken in the form of frequency shift versus 6 and were Fourier
analyzed to determine the amplitude of the various components. A steady
drift and cos 8 term of 100 Hz amplitude occurred but are of no concern
here.

Of interest are the results Afy and 6, from Eq. (8), below:

Af = &y c0s 2(6 — 8y). ®)

The authors report a “persistent spurious” 26 amplitude of 17 Hz shift (£

about 35% for the data set shown) at an “approximately constant phase in
the laboratory frame” of about —30° 4= 10°. Results for one day’s work are
shown as open circles in the polar plot of Afy vs 6y in Fig. 4, reproduced
from the original.

When the (20) shifts are translated into sidereal coordinates (+ signs
in Fig. 4), they show no systematic dependence and, in fact, are isotropic
to within 0.13 & 0.22 Hz, as shown by the resultant vector. The constancy
leads the authors to conclude that to a sensitivity of 3 x 10~9, the Lorentz
transformation is confirmed. Indeed, the results show an absence of effects
due to an extraterrestrial “ether” velocity down to a limit of 16 mys.

The authors have handled their data in a manner such that effects that
may arise from the Earth’s rotation are ignored. In Beckmann’s model the
frequency shift from Eq. (7) should be a four-lobed cos 2(6 — 6y) curve
with 31 Hz amplitude. Noise in the data would result in fluctuations in
both magnitude and angle, although the variables are related through Eq.

. (7) and not simultanecusly random. If light velocity were constant in the

laboratory, the frequency shift would be zero: noise would scatter data points
randomly around the original. :

The Fourier analysis performed on the data results in 6y values which
are in modulo w/2 form, lying in a single quadrant only; any multiple of
7/2 may be added. In other words, any point representing laboratory data
may be translated into each of the other quadrants by a 90° rotation. In
Fig. 5 we take the liberty of translating the laboratory angle data of Fig. 4
into all four quadrants. The rings represent Afy values of 10, 20, and 30
Hz. The results clearly have the wrong signature for a model wherein light
velocity is isotropic in the laboratory frame. First, the data are not centered
around Afy = 0 as they ought to be; indeed, none can be found within
the 10 Hz ring where the concentration should be highest. Second, the data
are not distributed randomly in angle. Sectors of 40° are entirely devoid of
points. :

By Beckmann’s model the data of Fig. 5 should cluster around angl
corresponding to the compass points and should be about 31 Hz in mag-
nitude, diminishing as 6, values vary because of noise coupling through
Eq. (7). All points are encompassed within a 31 cos 2(6 — 30°) envelope.
Even though Brillet and Hall do not provide data on the orientation of
their apparatus with respect to the compass points and present data for one
day's run only (were data from other days closer to 31 Hz?), it is clear that
Beckmann's model enjoys better support than any model that holds that the
speed of light is constant in the laboratory frame.

5. CONCLUSIONS AND DISCUSSION

This paper asks the question, What is the velocity of light with respect to
4 point on the rotating Earth?

The Sagnac'® experiment showed a pronounced CW/CCW asymmetry in
a rapidly rotating system whose magnitude is consistent with velocities of
¢ £rw with respect to an arbitrary point rotating with that system, although
there is evidently a way'® to explain the results in a manner consistent
with the constant velocity notion. The Hafele-Keating!!® experiment proved
that the speed of light is not constant with respect to the laboratory frame on
the rotating Earth. The phenomenal Michelson-Gale!'> experiment provided
a measurement accurate enough to determine the angular velocity of the
Earth to £ 2.5%, but could be interpreted as a Sagnac-type experiment. The
Allan®'? experiment not only showed the east-west asymmetry in the time of
travel for light traveling the globe, but also showed that for signals traveling
part way, there must be a “Sagnac correction” in order to synchronize
clocks. The Brillet-Hall''” experiment is the clearest in interpretation; its

365



Howard C. Hayden

attempt at a large field in Clearing, Illinois, to measure the effect of
the Earth’s rotation on the velocity of light” In 55 references E.L.
Hill, Handbook of Physics, edited by E.U. Condon, does not list the
experiment. In 2 list of some 1600 references C.W. Misner, K.S. Thorne,
and JA. Wheeler, Gravitation (W.H. Freeman and Co., 1970) make nio
mention of Michelson-Gale, even though the experiment is consistent
with general relativity theory. E.T. Whittaker, 4 History of the Theories of
Aether and Electricity: The Modern Theories (Tomash, Am. Inst. Physics,
NY, 1987) is similarly mute. Moreover, the paper is not mentioned
in any of the papers discussed below which claim to measure the
velocity of light, or to compare light speeds in various directions. R.D.
Sard, Relativistic Mechanics (W.A. Benjamin, NY, 1970) comments that
the Michelson-Gale experiment determined the Earth’s angular velocity
within 2.5%.
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Abstract
Despite a near century of impressive successes and nearly universal acceptance by physi-

cists, Einstein’s special relativity theory (SRT) has several problems, most of which arise
from a lack of experimental confirmation, but some of which seem to imply a direct
contradiction between experiment and prediction. First and foremost, SRT is a theory of
relativity, neatly codified in the Lorentz transformation equations (LTEs), which provide a
prescription for converting coordinate values in one inertial system into those of another.
That a direct comparison of measurements in two relatively moving reference frames has
never been done shows that at least half of the theory is unconfirmed. Also, the much-
heralded Lorentz contraction has never been demonstrated experimentally. Absence of evi-
dence is not evidence of absence; neither is it evidence of presence. In SRT, when the
LTEs are applied to two systems A and B moving at right angles to one another (as seen
Jrom a third reference frame O), the velocity of A with respect to B is not the negative of
the velocity of B with respect to A. SRT then invokes “Thomas rotation” to explain the
asymmetry, although nothing actually rotates. But there is also abundant evidence to show
that SRT must, at the very least, engage in tortuous reasoning to explain some experimen:
tal results, among them stellar aberration (which in SRT depends upon relative velocity of
Earth and star); the Sagnac and Michelson-Gale experiments; the Allen around-the-world
Sagnac experiment; the Hafele-Keating experiment; the Brillet-Hall experiment; and the
Champeney-Moon experiment.

Key words: relativity, speed of light, time dilation, Lorentz contraction, Champeney-

Moon

1. INTRODUCTION

There can be no doubt that Einstein’s special relativity
theory (SRT) has had a profound effect on physics. It has
successfully predicted a broad variety of effects that would
surely have astounded Newton.

“ A huge number of experiments cannot prove SRT any more
than a huge number of experiments proved Newton's
mechanics, All rational scientists must agree, then, that there

is no basis for believing SRT as if it were the last word in

physics. With that as a working hypothesis, I herein present a
few holes in the fabric, but only after acknowledging the
major experiments supporting SRT.
1.1 Support for SRT
1.1.1 The Speed of Light is Independent of the Speed of its
Source

The famous light-speed postulate in Einstein's seminal
paper® is that the speed of light is independent of the velocity
of the source. This is well supported by binary stars, some of
which should show themselves as triplets if star speed adds to
light speed,® Michelson’s brilliant but not so famous 1913
experiment with moving mirrors,® and the famous experiment
of Alvager et al.,” who measured the speed of light from
pions moving at nearly the speed of light, and found c, as
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expected from Einstein’s postulate, rather than nearly 2¢, as
would be the case if particle velocity were to add to light
velocity.

1.1.2 “Time Dilation” (Slowdown of Moving Clocks)

The most famous “time dilation” experiments are those
involving moving muons, which have a half-life of 2.2 us.
Formed in the upper atmosphere, they travel at nearly the
speed of light, but would decay in intensity to 1/2 in a mere
660 m if it were not for the increase in half-life due to their
high speed.® Half-lives of high-energy muons in accelerators
in one experiment® have been measured to be about 39 times
the 2.2 us half-life of the resting muons. A more dramatic
experiment, not in the sense of the size of the effect, but in
the sense that it involved real atomic clocks, was the widely
unread Hafele-Keating around-the-world clocks experiment,®
in which the authors conclude that the results support relativity
theory.

The slowdown factor for moving clocks is

.1
o .

where v is the velocity about which more will be said later.
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acceleration for muions, how can acceleration be invoked as an
explanation for the twin paradox?
1.3.3 Identical Experiences with Identical Clocks Produce
Different Results
Consider an infinite array of equally spaced clocks C; along
the x-axis of coordinate system O, and two clocks A and B on

the x'-axis of O'. All clocks are of identical construction
o’ A B
0O CCCCCeceeeeeeceeceeceecceceeccececce

The following results are directly derivable from SRT and
are part of the literature dating back to Einstein’s original
paper®:

(1) If O’ is at rest with respect to O, then all the clocks may
be synchronized with one another.

(2) If O’ is moving with respect to O, then in the system O all
the clocks C; may be synchronized with respect to one
another, but only one of the clocks — A or B, but not
both — may be synchronized with respect to the set of
clocks C;. The means of obtaining data in this hypothetical
experiment is to have cameras at all clocks C; simulta-
neously (in O) take pictures of the system O’. Of the
.infinite number of pictures, all will be blank, save those
showing clocks A and B.

Now consider the means of getting from Case 1 to Case 2
through the simple expedient of accelerating the clocks. Let us
make no demands upon the distance of separation, the time of
acceleration, or the distance of acceleration. By stipulation,
both clocks A and B are initially synchronized with the clocks
C,, begin with the same velocity (zero), and end with the same
final velocity v.

Einstein’s theory is unequivocal about this: as seen from O,
clocks A and B have lost their synchronization with respect to
C;, but the loss of synchronization is different for A than for
B. That is, A may be 4 hours out of synchronization with C,,
while B may be 5 hours out of synchronization with C;.

Clocks A and B are identical and undergo identical experi-
ences for identical times (as measured in the single reference
frame O’, but — according to Einstein’s theory — the results
are different for A than for B. Einstein’s theory thus abandons
the notion of causality.

1.3.4 Lorentz Transformations Along Two Axes

The vast majority of textbook applications of Einstein’s
theory cover only the simple cases of motion along a single
axis. But there is a problem, apparently known only to a few,
that arises when there is motion along two noncollinear axes.
Mocanu’® shows what happens when a coordinate system A
moves at velocity v, along the x-axis, and another, B, moves
at vy along the y-axis. When one uses the famous velocity
addition theorem to find the velocity v,z of A with respect to
B, and the velocity vy, of B with respect to A, the peculiar
result vy, # v,y is obtained, although the magnitudes of the
relative velocities are equal, |vga| = |vas|. Relativists
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acknowledge the inequality and apply the Thomas rotation to
explain the result. Ungar®V explains how this is done, and
Mocanu®® shows that the Thomas rotation then leads to fur-
ther difficulties. Specifically, the scalar product E;- B, bet-
ween the electric field vector E; in one reference frame with
B, in another is not an invariant of the electromagnetic field,
as it is supposed to be. Apart from that, one is entitled to ask,
What rotates? Applying the Thomas rotation to explain the
inequality vy, #= v,y is stretching the concept of causality well
beyond its normal limits.
1.3.5 Stellar Aberration

Einstein®” was quite specific in his explanation of aberra-
tion. In Sec. 7 of Ref. 1, he uses the Lorentz transformations
to convert from a remote source K of electromagnetic waves
to the observer’s system k:

From the equation for w' it follows that if an observer is
moving with velocity v relatively to an infinitely distant
source of light of frequency v in such a way that the con-
necting line ‘source-observer’ makes the angle ¢ with the
velocity of the observer referred to a system of co-ordi-
nates which is at rest relatively to the source of light, the
frequency »' ...

Following this, he presents his Doppler formula; then, after a
few short lines of uncontroversial algebra, he presents his for-
mula for aberration. We will not review the derivation,
because similar calculations can be found in many references.

Numerous references®*'¥ point out that stellar aberration is
not actually due to the relative velocity of the Earth and a
star, but rather to the velocity of the Earth in its orbit about
the Sun. Defenders of SRT point out that the comparison .
being made is between the Earth in one reference frame (say, -
in June) and another (say, in December). That explanation
fails another test, however. After all, equations for stellar
aberration and the Doppler effect were derived together: what-
ever velocity is used in one necessarily belongs in the other.
Phipps"® has coined the term ‘Dopplerstellaraberration” as the
4-vector analog of space-time to indicate the inseparability of
the two concepts in SRT. To use relative velocity for the
Doppler effect, but to use the Earth’s orbital velocity in exact-
ly the same 4-vector equation for “Dopplerstellaraberration”
is to deny that causality has any role in the matter.

EXPERIMENTS: “CLOCKS”
THEY MOVE —

2. “TIME DILATION”
TICK MORE SLOWLY WHEN
RELATIVE TO WHAT?

Possibly the most frequently cited support for SRT come
from so-called “time dilation” experiments. The question
never asked, let alone answered, is whether time is dilated, or
the moving clocks have slowed down for cause, for example,
because they traverse the gravitational field of the Earth.® Is
there an experimental way that one could distinguish between
these two seemingly similar notions? Yes there is, and to lay
the foundation, we first consider the famous moving-muon
experiments.
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Equation (4) is an anisotropic equation in which the light
speed is c+v along the Fx-axes, respectively. Phipps® points
cut the distinction between covariance expressed in (3) and
invariance (in this case, of light speed) expressed in (4).

If the physics is correctly described by (4), then the round-
trip average speed parallel to the direction of velocity v is
Coy = (1 — V/c?), and the round-trip average speed per-
pendicular to the velocity is ¢, = ¢(1 — v¥/c®)"2. The famous
Michelson-Morley®” (M-M) experiment was intended as a
test of (4) by measuring the difference

€, — e = B (VICY), 3)
which is 1.5 m/s for the Earth’s orbital velocity (30 km/s =~
10%) and is 0.2 mm/s for the Earth’s rotational velocity at
40° latitude (350 m/s). Note the dependence in (5) on the
square of the velocity. The M-M experiment had adequate
sensitivity to detect an ether velocity v as small as about
S km/s, which is much smaller than the Earth’s solar-orbital
velocity of 30 km/s.

Various other ingenious experiments, usually designed to
compare (2a) and (3), have shown unequivocally that light
speed is unaffected by the Earth’s orbital or galactic velocity.
Considering the Earth as a system that is “moving” through
the ether at velocity v so that (4) applies, Brillet and Hall®®
found that the v is less than about a meter per second.

It may be important to realize that all such experiments
have been performed in the noninertial frame known as the
laboratory gravitationally bound to the rotating Earth. It is a
sobering thought that physicists have built up an entire theory
about every reference frame everywhere based on observations
made in exactly one reference frame.

Perhaps, however, the speed of light is isotropic in the
laboratory simply because the dominant gravitational
field"® — or possibly the geomagnetic field® — serves to
shield the experimental apparatus from the effects of the
orbital velocity, much as the shell of a jet plane shields the oc-
cupants from the external wind.“®? If this is the case, then a
million experiments on the surface of the Earth would not
detect an effect that a single free-space experiment might.
With this understanding, it is fair to say that (3) has never
been tested. Probably, but not necessarily certainly, this
invokes ether models. Let us briefly review some history of
the matter.

3.1 The Great Luminiferous Ether
3.1.1 The Nineteenth-Century Ether

Young’s 1811 discovery of the interference of light con-
vinced the world of science that light is a wave phenomenon.
It followed that light must be a traveling vibration of some-
thing, and the nature of that so-called “ether” was a mystery.
Light obviously traveled enormous distances through space
without distortion to the wave. In the middle of the nineteenth
century, when the distance to a-Centauri was measured, and
astronomers began to comprehend the vast scope of the

370

heavens, the ether’s lack of debilitating properties upon light
became even more impressive.

In most of the nineteenth century, the known electromag-
netic spectrum was basically limited to the visible light spec-
trum. Knowledge of wavelengths and the speed of light grad-
vally improved; however, they were known well enough
throughout the century to establish that the frequencies were
extremely high — several times 10 Hz — with the implica-
tion that the ether is of extremely high rigidity and extremely
low mass density. Moreover, it was clear that the ether must
present vanishingly small resistance to the passage of planets
through it.

The motion of the Earth through the ether was viewed more
or less like the motion of a baseball through the air. The ether
was one thing, the Earth something else, and motion of one
through the other was possible. Indeed, Michelson set out to
determine that motion with his famous interferometer. In 1883
he obtained a null result in an experiment that was barely
adequate to detect the orbital motion of the Earth around the
Sun. Only in 1887 did he obtain, with the help of Morley, the
now-famous null result,"® to wit: the velocity of the Earth
through the ether is undetectable, down to a limit of about
5 km/s, whereas the orbital velocity is 30 km/s.

3.1.2 Michelson’s 1904 Hypothesis

There were many attempts to explain Michelson’s unex-
pected result, the most famous of which were Lorentz’s and
but Mlchclsetr’mf\ akroffe ed ()Dﬂ.m)

of this idea, the ﬁtst bemg the one often descnbcd in text-
books, viz., that a M-M experiment on the top of a high
mountain might show reduced ether . entrainment. But
Michelson also proposed that if the ether is entrained also in
rotation, then light would take equal times to go eastward as
westward around the globe, but if not, then light would take
longer to go eastward (into the ether breeze) than westward.
Moreover, he noted that it should be possible to do an experi-
ment on a much smaller scale to test the same idea, because it
would only be required to measure a fractional wavelength
shift.
3.1.3 The Ether Dtsappears Einstein; The Ether Returns:
Sagnac

Einstein’s model made the concept of ether superfluous —
with the assumption that the speed of light is isotropic in all
inertial systems. Then in 1913, Sagnac acted upon Michel-
son’s 1904 suggestion by doing an optical experiment on a
table that rotated very rapidly compared to the Earth: several
full rotations per minute instead of one per day.?? He ob-
served a fringe shift that was consistent with the idea of an
ether stationary with respect to the laboratory and announced
in the title of his paper that he had discovered the ether. This
experiment forms the basis for modern optical gyroscopes.
3.1.4 The Ether Becomes Strange: Michelson-Gale

In 1924 Michelson, with the help of Gale, measured the
rotation rate of the Earth optically, using an optical path of
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“consistent with relativity theory.”®

The Sagnac experiment has been performed on a global
scale by Allan et al.® with the result that it takes about
(depending upon satellite positions) 300 ns longer for light to
go eastward than westward around the globe over exactly the
same path at exactly the same time. Moreover, the asymmetry
shows up in the round-trip times between two stations and is
not an effect associated only with closed-loop paths.

The existence of this “open-loop” Sagnac effect raises
interesting questions about why the Earth’s orbital velocity
does not lead to similar asymmetries.® The Earth moves in a
near-circular orbit around ‘the Sun, and mere extrapolation
from global scale to orbital scale predicts that the Sagnac
effect should exist and that the open-Sagnac effect should also
exist. Specifically, it should take longer for light to go for-
ward in the orbit than to go rearward; however, the
Michelson-Morley and related experiments decidedly show
that such an effect is absent.

3.5 Brillet-Hall

There exists but one experiment that is unencumbered by
interpretations that involve rotation and (nearly) sufficiently
sensitive to detect any east-west speed differences directly,
and that is the incomparable one by Brillet and Hall.*® Unfor-
tunately, the decimal-chasing experiment is encumbered by its
emphasis on investigation of a result already known for nearly
a century and on which there is no dispute.

One purpose of the Brillet-Hall experiment was to deter-
mine whether our velocity (=400 km/s in. the general direc-
tion of the Virgo Cluster of galaxies®) with respect to the
background blackbody radiation could be detected. By (5), the
difference in average perpendicular and longitudinal velocities
would be 200 m/s. Neither the Michelson-Morley nor any
such experiment since could possibly have missed an effect so
large. In other words, we have known for more than a century
that any Earth speed in excess of 5 km/s has no effect on the
speed of light as measured on the surface of the Earth, and
there was hardly any defensible reason for performing the ex-
periment. However (to quote Faraday), “Experiments do not
necessarily owe their value to hypotheses accompanying
them,”®D

The Brillet-Hall experiment shows asymmetries — consi-
stent with c+v velocity addition, where v is the Earth’s
rotational velocity — but the investigators unfortunately
focused their attention on the sidereal coordinates, where the
results are already known, rather than on laboratory coor-
dinates, where the results would answer important questions.
See Ref. 27 for a more complete discussion.

3.6 Mdssbauer Experiments

After the discovery of the Mdssbauer effect, it became
clear that its extreme sensitivity might be used for light-speed
anisotropy measurements, Champeney et al.®” performed a
Mossbauer experiment as a first-order ether drift experiment
and concluded:

(In fact from a comparison of this dummy run with the

actual runs, we may place a limit on V' of eq. (2) of 2.2
+ 2.2 m/sec.) ... We thus conclude that our measure-
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ments, interpreted on the classical assumption of an
aether drift, place a limit on any steady drift past the
earth, resolved parallel to the equatorial plane, of 1.6 +
2.8 m/sec. [Here, V' is the apparent ether-drift velocity
due to rotation of the Earth.]

Champeney’s experiment was based on a prediction by
Ruderfer® that ether drift would cause a frequency shift in
the Mossbauer experiment that would be first-order in velo-
city. The Champeney paper cited, but paid no attention to,
Ruderfer’s subsequent Erratum,®¥ which concluded

The contraction theory [Lorentz-Fitzgerald, in which
clocks run slowly by factor of v] therefore predicts a null
effect as does relativity theory for a one-way rotating
terrestrial ether drift experiment. The proposed experi-
ment is not a crucial experiment for deciding between the
two theories.

Given the Erratum, Champeney was on extremely weak
logical grounds to draw his conclusion; in fact, the Erratum
presented reasonable grounds for not doing the experiment
(just as the Michelson-Morley experiment presented reason-
able grounds for not doing the Brillet-Hall experiment).
However, Ruderfer’s admonition that the experiment would
not be crucial was based on 1963 knowledge of clock behav-
ior. More recent experiments with moving clocks enable us to
draw definitive conclusions from the Champeney experiment.
3.6.1 Basic Experjment

Basically, Ruderfer’s experiment involves placing a
Maossbauer sourcé at one end of a horizontal tube, with the
absorber at the other end. The tube is made to rotate about a
vertical axis. Detectors lying just north and just south of the
circle of refation record y-ray counts. Each detector counts
only when the absorber is passing by, so that the south
detector counts only when the absorber moves east, and the
source moves west. Similarly, the north detector counts only
when the source moves east and the absorber moves west.
3.6.2 Speed-of-Light Effect

The y-ray travels from source to absorber at the speed of
light in that instantaneous direction. To a close approximation,
the time required to traverse the length L of the tube is (in
ether theory)

¢ - V,qc0s0

Because the tube rotates at angular velocity w, there is phase-
modulation of the received signal, causing a relative frequency
shift of

Af _ LV, sinf

ST

, )

where f, is the frequency of the y-ray, and L is the distance



€

] -Special Relativity: Problems and Alternatives

periments. The many successes of SRT do lend tremendous
credence to the theory, but they do not prove it.

Self-consistency is necessary, of course, but much of it
remains illusory. Textbook erudition aside, it is an uncontested
fact that Lorentz contraction has never been observed in any
reference frame, let alone in two. A clock moving at speed v
ticks slowly by the factor y = 1/(1 — v¥/c?", but the speed v
is the speed of the clock with respect to the gravitational field,
not the speed with respect to the observer, and the mutual
slowdown of clocks has never been experimentally observed,
despite the beautiful textbook arguments proclaiming the self-
consistency of the process. In point of fact, no set of measure-
ments has ever been performed in two mutually moving inertial
systems so that they could be compared to see whether the
Lorentz transformations are in fact correct. 1t is, or should be,
sobering to note that the entire edifice of Einsteinian kinema-
tics (including the careful refutations of the violations of
“common sense”) rests on exactly one class of experiments,
those showing the slowdown of moving clocks. ‘

The absence of evidence cited in the previous paragraph
can also be cited as absence of evidence against SRT. Where,
one may ask, is any evidence that SRT is incorrect? Critics
point to the Sagnac experiment, the Michelson-Gale experi-
ment, the Hafele-Keating experiment, the Allan around-the-
world Sagnac experiment, and the absence of a forward-rear-
ward light-speed difference when the Earth’s motion around
the Sun is considered as part of a huge Sagnac experiment,
and others.

Defenders of SRT have shown remarkable ingenuity in the
face of such assaults. For example, the title of Sagnac’s paper
indicates his belief that he had found the ether, yet the Sagnac
effect is so assimilated into theory today that it is regarded by
some“’ as a purely SRT phenomenon. The so-called “twin
paradox,” regarded by critics of SRT as proving the nonsense
of the theory, is given in numerous textbooks expounding SRT
as an example of how SRT can easily be misinterpreted by the
unwary. The asymmetry of the Hafele-Keating experiment,
especially that the westbound clock sped up, is touted as fur-
ther proof of SRT. The around-the-world Sagnac experiment
also shows that the time taken for a light signal to go east
always takes longer than to go west over exactly the same
path at the same time, even when the loop is not closed, yet
one will be hard-pressed to find a dedicated SRT defender
admit that the speed of light is different in the two directions.

“But the laboratory on the Earth is not an inertial frame,”
reply those who do.“® But, if the speed of light is not the
same in both directions around a rotating system, then the
famous Michelson-Morley experiment should have seen a
velocity difference forward versus rearward in the orbit, and it
did not. Why did it not? Because the laboratory on the rotating
Earth is subject to many forces (not just gravity); therefore, it
is noninertial. The Earth, however, is, as a whole, an inertial
system, because it is in free-fall, #?

In my view, there are two experiments that could be domne
relatively inexpensively that would do much to address the
issues raised here.

(1) An around-the-world Sagnac experiment using only satel-
lites, with only the result being telemetered to the Earth.
We quote from Ref. 43:

Incidentally, the final suggestion of Michelson,®" that
the orbital motion of the Earth around the sun be
detectable in a sufficiently gargantuan ring inter-
ferometer, is not consistent with general relativity: a
freely falling point object (the whole Earth in this con-
text) defines a local Lorentz frame.

Earth satellites, such as global positioning satellites, thus
qualify as inertial systems, one and all. It follows that if
several were used as a large Sagnac system, there should
not be a time difference between signals sent one way and
those sent the other way around the globe, according to
SRT. However, if light speed is constant with respect to
the Earth’s field, then there should be a time difference.

(2) A shuttle-based Michelson-Morley experiment. The speed
of a space shuttle is about 8 km/s, smaller by a factor of 4
than the Earth’s orbital speed but larger by a factor of 23
than the surface speed (40° latitude) due to rotation. There
is every reason to expect that the Earth’s orbital speed
should have no effect, but there is at least credible reason
to believe that there should be a fringe shift due to the
velocity around the Earth, :

Therefore, the fringe shift (if it occurs) should be about
500 times as large as it would be on the surface of the
Earth, provided that the light speed is constant with
respect to the gravitational field.

Received 9 December 1994.

Résumé

Malgré pres de cent ans d’un succés impressionnant et le fait qu’elle soit acceptée univer-
sellement par la plupart des physiciens, la théorie de la relativité restreinte d’Einstein
(SRT) n’est pas sans problémes. Quoique la majorité de ces problémes semble venir d’un
mangue de preuves expérimentales, quelques-uns semblent pointer vers une contradiction
entre les expériences et les prédictions. Avant tout, la SRT est une théorie de la relativité
codifiée par les transformations de Lorentz (LTE) & l’aide desquelles on peut convertir
des coordonnées d’un systéme inertiel @ un autre. Le fait qu’on n’ait jamais comparé des
mesures prises dans deux cadres de référence en mouvement un par rapport d l'autre
montre qu'au moins la moitié de la théorie n’est pas confirmée. De plus, la fameuse
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