ABSTRACT

Three of the great foundation stones of

modern physics are examined in detail from
standpoints of both technical content and
historical derivation:

ALY

A. Mass-energy interconversion E = me
1
B. Relativistic mass m = mO(J—vz/cg)—é

C. Time dilation in elementary-pariicle

- !
decay N = N e £,

Contrary to the modern consensus, all three
prove to be intrinsically independent of
the Special Theory of Relativity; and in
points of actual historical derivgtion as
well as epzstemology, both E = me® and
m=m (1-v2/c? )~% can be showm to have
arisen, not out of the Special Theory and
forentz transformation as so commonly sup-
posed, but instead from conservation laws
of classical physics in conjunction with
the momentum relationships and field con-
stant of Maxwellian electromagnetics. Ele-
mentary-particle decay similarly proves
not to require either the assumption of
time dilation or the Lorentz transforma-
tion, since alternative explanations are
avatlable.

As for Einstein's two postulates:
These prove to be loose statements con-
taining at least six "postulates" with-
out proper distinctions. The most im-
portant part of the first is now re-
phrased as a First Principle of Physics:
All laws of the natural order are equally
valid and applicable throughout the phy-
sical creation. But his original concept
of frame reciprocity and relative-motion-
only - - properly called the Principle of
Relativity instead of its modern distor-

Einstein's Second Postulate is rejfect-
ed because (a) the definition of e as both
a constant and a limiting field value in-
dependent of the source of the disturbance
18 inherent within the field equations and
therefore needs no restatement, and (b)
the frequently assumed corollary of velo-
city independence on the part of the obser-
ver - - which is not stated in his Postu-
late but is commonly read into it - -
becomes negated by the same considerations
repudiating the Principle of Relativity.

This study then shows (1) that every
instrument in the long history of experi-
mental physics, which attempted to detect
the planetary velocity through space by
electromagnetic means, has been situated
stationary relative to the geocentric rest
coordinates of the embedding Maxwellian
field of the magnetosphere; (2) that the
uniformly reported null datum must there-
fore be properly understood as an attesta-
tion of these rest coordinates; and (3)
that the transformation equatﬂons of ILarmor,
Lorentz, Pozncape and Einstein, which are
based upon the improper model of a state of
motion instead of a state of rest, must
therefore be improper in turn.

From such considerations there results
a new space-time model having these general
features: (1) In matters of electrodynamics,
an M-Space obtains, structured from the Max-
wellian fields of magnetospheres which in-
terlock with, or embed within, one another,
each with its own rest coordinates centered
in whatever mass generates the field, bound-
ed by its magnetosheath and magnetopause,
and exerting autonomy over all laws of
electromagnetics within its confines; (2)
in matters of mechanics, a G-Space obtains,
stmilarly structured from locally generated

fields but of gravitational sort, each again
with its own reference frame but of inertial
rather than electromagnetic definition,
bounded by gravitational equipotentials, and
exerting autonomy over all laws of inertial
mechanics within its confines; and (3) both
types of field-structured space are spa-
tially absolute, whether Euclidean or non-
Euclidean, because the individual fields
themselves are both locally absolute and
contiguous with one another; and they are
chronometrically absolute because

spatially absolute.

tions,is discarded because the now knowm
absoluteness of space invalidates it. In
fact, discoveries in geophysics reqard{ng
planetary and stellar magnetospheres in-
validate not only the Principle of Rela-
tivity, but the whole historic interpre-
tation of the Michelson-Morley rull datum
which led to the transformation equations,
In fine, Einstein's model of an inertial
reference frame should be relegated to
mechanics, then corrected and enlarged
for purposes of electrodynamics by in-
cluding the associated Mazwellian field.
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Introduction

Among physicists, to say nothing of the
general scientific community, there is an
overwhelming consensus that the mass-energy
equivalence principle E = mc? arose and
arises solely and specifically out of Ein-
stein's Special Theory of Relativity, the
two so inseparably identified that an ex-
periment demonstrating E = me? automatical-
ly stands as experimental verification of
the Special Theory. A typical textbook
quote over the past four decades is that of
Pollard and Davidson279, namely that the
unquestionable experimental verification of
this principle is "one of the greatest tri-
umphs of the theory of relativity'.Kivel 89
within the past year writes of "...the spe-
cial relativity relation E = mc2", while
Helliwell258 opens his Chapter IX with this

statement:

The most widely known and
spectacular prediction of
special relativity is that
mass is a form of energy.

Directly related and involved,of course,
is the concept of relativistic mass:
m = m, (1 - v2/c?)=%; and no question is
ever raised today over the assumption that
this is both a parameter and a function of
the Einstein-Lorentz transformation equa-
tions. As for the indisputable elementary-
particle decay relationship
T = 14 (1 - v2/c2)‘%, nuclear physicists
have established its validity, and relati-
vists handle it in an unquestioning manner
with the same transformation equations.

However, the first position is demon-
strably in error; the second may be; and
the third presents some very interesting
matters for discussion. For the famed mass-
energy equivalence principle was anticipat-
ed by others before Einstein's discussion;
his own derivation from the point of view
of the Special Theory was both incomplete
and mathematically incorrect; and the re-
lationship E = mc#4 arises just as readily
from Maxwellian field theory and the momen-
tum conservation law - - as Einstein him-
self admitted in a generally overlooked es-
say written during his later yearleS.
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Physicists should not permit themselves
either to become forgetful or to remain un~
aware of these things; and particularly
should teachers take care to sketch proper
backgrounds and balanced viewpoints when
presenting such great concepts of physics
to those who will become the physicists of
future generations. Furthermore, the situa-
tion may have some special importance at-

tached to it at this particular time. For
26A 56 71 325
the long-smoldering resistance to

Einstein's Special Theory of Relativity has

in recent years blossomed into book-length
1 1 233 1
displayslo 62 80 112 180 181 152 20 26

305A 305B 314 363 , to say nothing of in-
numerable lesser works progosing alterna-
tive models®9 168 234 343 364, ,ng a¢ itg
very best the Special Theory has retrograd-
ed to some kind of absolute-space model a-
kin to the pre-Einstein ether model of Lo-
rentz"® 83 170 297 1+ jg5 not the present
purpose to discuss these matters, but ra-
ther to draw some clear and necessary dis-
tinctions as to what is, and what is not,
at stake in relativistic physics when such
arguments arise over the Special Theory.

Specifically, the aim is to show that
these three great principles of mass-energy
equivalence, velocity-dependent mass, and
velocity-dependent decay life are immune to
any possible weaknesses of the Special theo-
ry. They are here to stay, whatever modifi-
cations or demolishment the Special Theory
might suffer; their backgrounds have roots
elsewhere than in the Special Theory, and
more firmly; and therefore none of the three
should be claimed as exclusively supporting
the Special Theory, neither viewed with a-
larm should the Special Theory fall.

Some Remarks on Background

Coming events do cast their shadows be-
fore, and it will be helpful in adjusting
one's perspective to glance back upon some
of the principal landmarks on the long road
to modern physics. We shall confine atten-
tion to these four emerging concepts: (1)
The corpuscular aspect of radiation, (2)
the inertia of radiation, (3) mass-energy
interconvertibility, and (4) relative mo-
tion.



Newtonian Physics

Since Newton laid the foundation of
physics, it is not surprising to find him
expostulating upon every one of our four
targets of inquiry. His First Law, for
example, merely gave statement to a long-
held opinion - - notably espoused by the
Paris School of Natural Philosophy under
Oresme?%2 and Buridan some several cen-
turies earlier - - that uniform motion,
like the state of rest, needs no cause.
Newton wrote:

The motions of bodies included
in a given space are the same
among themselves, whether that
space is at rest or moving
uniformly forward in a right
line, without any circular
motion.

Since this leads directly to the concept
of an inertial observer, there follows
what might be called Newton's Principle
of Relativity286.

All inertial observers are
equivalent so far as dynamical
experiments are concerned.

This immediately validated the so-called
Galilean transformation for mechanical
(inertial) physics

x' = x - vt

y',az2' =y, z

[l
i
t

here expressed for in-line-of-motion
translation between inertial frames
moving at velocities v << c.

When Newton published his famous Op-
tickszsa, he advanced these three profound
remarks under heads of Queries:

Query 29: (Rays of light comprise) very
small bodies emitted from

shining substances

Query 30: Gross bodies and light (are)
convertible into one another

The changing of bodies

into light and light into
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bodies is very conformable to
the course of nature, which
seems delighted with trans-
mutations,

Query 31: All bodies seem to be com-
posed of hard particles
even the rays of light.

In his Tract Numb. 80256, published in 1672,
he specifically raised the question of
whether

the rays of light should
possibly be globular bodies?

Unfortunately for Newton, modern knowledge
of hv was not in his hands to validate this
quite astonishing precognition. So he care-
fully stated that his position was not to
make a "fundamental supposition of the
Corporeity of Light"257, but rather to look
upon it as one of geveral possible '"Mechan-
ical Hypotheses" which might throw a light
upon the observations he was seeking to ex-
plain.

Support for the corpuscular model came
from several sources. First, Kepler in 1619
had called attention to the radial position
relative to solar coordinates always adopt-
ed by the tails of comets. Here was the or-
igin of the "radiation pressure' concept
which both invites and requires a particle/
inertial model, and which would consummate
three centuries later in the work of Nich-
ols and Hull?59, Second, Newton was direct-
ly troubled with the singular nature of re-
fraction in Iceland or dogtooth spar. Since
he could solve it with a corpuscular model,
and because Huygens was unable to show
wherein he erred, Newton remained with it.
However, his first three hypotheses on op-
tics were stated in terms of (I) an aether-
al medium, (II) light being capable of ex-
citing vibrations in this medium, and (III)
color as a function of wavelength.

Interestingly enough, Newton even laid
the foundations for relativistic mass, poss-
ibly expressing his deep doubt as to whether
matter and light were really not just two
forms of one substance. For his definition
of force was first given in terms of the
rate of change of momentum:

F=d (mv)/dt



and we shall shortly show that this, in com-
bination with Maxwell-Hertz field theory

and the experimental demonstration of m as

a function of v

m= (V) = m (1 - vEeh)E

suffices to establish both relativistic mass
and relativistic physics. But in his day
velocities fell far short of those causing
relativistic mass increase; and shortly
classical mechanics came under such as La-
grange and Laplace who, satisfied that the
rest mass 1is constant within experimental
errors of measurement at this time, con-
cluded that

mO:m
whereupon they altered Newton's equation to
read
d%s
m dv/dt = m — = ma
dt

F =

From this in turn classical mechanics inher-
ited a kinetic energy

2

Ek=1/2mv

which fails to display the matching rest-
mass energy now known to be

_ 2
EO = moc

such that as v.—c, the total energy becomes
' )
E = moc2 (1 - v2/c2) —

For the kinetic energy is properly

£, = mc? /(1 - &% - 1]
_ 2
= (m - mo)c
= moc2 (v-1)
where
g8 = v/c
y=(1- vz/cz)'l/z

Common in textbook presentationslo8 is
the claim that Newton not only failed to re-
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cognize the limiting velocity e, but also
the time factor in transmission of force,
resulting in the unrealistic "absolute si-
multaneity" and instantaneous "action at a
distance'". But Newton was working in the
field of mechanics, not electrodynamics - -
the macroscopic and megascopic as contrasted
with the submicroscopic. Nor were what we
today call relativistic velocities of any
more concern to his mechanics than they are
yet to our own. And as just pointed out,
Newton did allow for relativistic mass,
whether knowingly or not, in his

F=d (mv)/dt
As for the question of finite vs. infinite
velocity of light, this was only coming to
clarification during the very days of his
writing. In fact, he was one of the first
to accept Roemer's results - - a matter we
shall shortly discuss.

In fine, what Newton accomplished was
the launching of low-velocity physics, leav-
ing its high-velocity counterpart to workers
with electromagnetics and elementary-particle
physics in later generations. Specifically,

he took these four positions which became
subject to later correction or refinement:

Low-velocity

High-velocity

Physics Physics

1. Matter can be 1. Masgs is velocity-
represented by dependent.
discrete points
of constant and
velocity-inde~-
pendent mass m.

2. The kinetic energy 2. Kinetic energy
of matter in mo- becomes infinite
tion increases with as v > c,

v until becoming
infinite at v = «

3. Transmission of 3. Transmission of
force occurs in- force in forms of
stantaneously as either inertial
"action at a mass Or energy
distance”. ig limited to the

velocity of a.

4, Transmission of 4. Transmission of

force occurs by
in-line (longi-
tudinal) compres-
sion,

electromagretic
force occurs by
transverse vibra-
tion



Aberration and the Finite Velocity ¢

Still a third development of the latter
17th Century gave possible strength to New-
ton's corpuscular model, though it was not
so recognized at the time. For while those
debates in the field of optics were at
their height, the Danish astronomer Ole
Roemerlul, working in the Paris Observatory,
confirmed a suspicion voiced by the mathe-
matician Pierre Fermat in 1657, namely that
the transmission of light has a finite ve-
locity. There was a rapidly rising opinion
in those days, and one which would last for
a couple centuries, that "action at a dis-
tance' was the modus operandi of nature,
also that the velocity of light was infi-
nite. Roemer checked it out in 1675 with
eclipse timings of Jupiter's Galilean sat-
ellites gauged against the annual pair of
to-fro orbital motions of the Earth rela-
tive to the other planet. At the September
1676 meeting of the French Academy of Sci-
ence, he announced that the predicted
eclipse of the innermost satellite on 9
November would be 10 minutes late due to
the finite velocity of light and the cur-
rent fro-motion of the Earth relative to
Jupiter. On 21 November he presented an-
other paper calculating the travel time for
light across the diameter of the Earth’s
heliocentric orbit to be 22 minutes - -
only off by ~5.5 mins. from the actual, de-
pending upon how one measures the eclipse.

Although. this work of Roemer's stands
like a beacon in the history of physics, it
received little attention at the time. A
half-century later, the Rev. James Bradley,
"Savilian Professor of Astronomy' at Ox-
ford, was boating on the Thames while pon-
dering a recent fine compilation of the
German astronomer Struve on stellar aber-
ration. Suddenly struck by the peculiarity
of the weathercocks on passing boats,which
shifted relative to the boat whenever the
vessel made a turn, Bradley wrote a brief
communication on his '"mew discovered Motion
of the Fix'd Stars'" for the Royal Society
of London3%, This culminated the concept
begun by Roemer, combining the to-~fro orbi-
tal motion with the finite velocity of
light; and to this day Bradley's explana-
tion of aberration remains uncontested,
while his velecity vector

B = v/c
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stands as a cornerstone of relativistic
physics. The significance for Newton's cor-
puscular theory was that the trigonometric
relation 8 = v/c dis as common an experi-
ence as holding one's umbrella at an off-
vertical angle 6 = tan~lv/c where v is
the pedestrian rate, and ¢ the hydrodyna-
mic; or shooting a duck with the gun sight-
ed at an angle 8 = sin”“v/c ahead of the
bird, where the two velocities now refer
respectively to bird and bullet. Not until
the following Century did wave theory be-
come adapted to aberratiom.

Mass-Energy Equivalence: E=mc 2

From such a background as briefly
sketched here, there atose three main high-
ways of inquiry which would ultimately cul-
minate in relativistic physics: (I) Radia-
tive energy itself as a carrier of inertia,
(I1) velocity-dependence of the mass of a
charged particle, and (III) kinematics of
light propagation as affected by the dyna-
mics of mechanical motion.

While all. three played their parts in
a somewhat conjoined manner toward the de-
velopment of the Lorentz transformation,and
Einstein's Special Relativity, only the
third brought about the seeming requirements
of the Lorentz transformation and the Spe-
cial Theory. The principal purpose of this
monograph is to treat each of these three
routes independently to show that all three
of our subject relationships

E =mc Equation A

m = m0(1 - 82)'1/2 Equation B
]

N = Noe't/YTo Equation C

stand on their own derivation, independent
of either the Lorentz transformation or
Special Theory. Therefore their considera-
tion, and the consideration of their proper
transformation equations, should be care-
fully compartmented as two quite distinc-
tive matters. In fact, we ghall not gdve
more than passing attention to this matter
of choice of transformation equations, nor
will our derivations of these three funda-



mental equations in any way call upon the
machinery of the Special Theory.

Radiation Pressure

Following the observation of comet tails
by Kepler in the early 17th Century, some
such as Hartsoeker, Hamberg, DeMairan, and
DuFay in the early 18th Century attempted to
test the pressure exerted by light73; but
disturbing envirommental influences always
obscured the results. In 1792 the Rev. A,
Bennett?* made a particularly notable at-
tempt, using a fine gold wire suspended by
a spider thread:

light was admitted through
a small hole ... with the in-
tention of observing whether
it would be moved by the impulse
of light ...

But again interfering thermal and gaseous
effects prevented a successful observation.

On 12 November 1801 Thomas Young353
made his remarkable presentation before the
Royal Society in London, covering his exper-
iments announced the preceding year352, and
reestablishing the wave theory of light.
Young also spoke of the possible inertia of
the light beam, and even its gravitational
deflection upon passing celestial bodies - -
a matter taken up by J. G. von Soldner ear-
lier that same year %6, This lecture still
makes good reading today. Two decades later
Oersted unified electricity with magnetism;
in 1825 Fresnell30 131 peijeved he witnessed
certain forces in radiation experiments
which were neither electrical nor magnetic;
and then in the 1830's Faradayll® began pub-
lishing his concepts of '"lines of force"
and "contiguous particles", establishing

a true, direct relation
and dependence between light
and the magnetic and electric
forces

This probably marks the union of light with
mechanical force in a potentially predictive
sense.

In 1854 W. Thomson - - the later First
Baron, Lord Kelvin -~ - acted upon this pre-
dictive aspect and published a most remark-
able paper "on the mechanical value of a cu-
bic mile of sunlight"33%, Aside from the
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work of Joule in thermodynamics, this then
probably stands as the first clear-cut exam-
ple of expressly reducing radiation to me-
chanical force, at least in theory. Thom-
son's two tools were Joule's recently an-
nounced hypothesis of the mechanical equiva-
lent of heat, and a fine set of data on so-
lar radiation just published by Pouillet.
Thomson came up with a value of 12,050ft-1bs
equivalent to 1 h.p. operating ~20 sec.

In those days Weber3th 345 346 4,
Germany was the dominating figure in
electrodynamics; and Weber believed that
he had witnessed an inertial effect in
electricity during opening and closing
circuits. But of course this was merely a
yet-unrecognized induction effect. Helm-
holtz with his customary incisive per-
ception suggested testing for it with a
doubly-wound spiral, which should then
disclose any true effect as an "extra
current" traveling in opposite directions.
Hertz acted upon his suggestion, and
promptly won the first, or one of the
first, of his numerous prizes.

Meantime one of W. Thomson's pro-
tégés, James Clerk MaxwellzaG, took the in-
comparable body of experimental data left
by Faraday, and worked it into the now
well~known field equations which, in modern
shorthand and for the vacuum condition can
be written:

(divD=)wv . D= 4mp (=V.E)
(divB=)¥w.B=0 (=v.H)
(curl E =) VX D=~ <-§%> (=YX E)
_ (4r, . 1,38
(curl H=) VXB= (E—)J + (c)at (=VX H)

where the two field quantities D and B re-
present respectively the electric displace-
ment and magnetic induction; .the magnetic
field strength H in the presence of matter
becoming related to B as

[ow)
i}

uH

where u is the permeability; and the elec-
tric field strength E becoming related to [
as

D=E+4qP = (1 + 4ne ) P = P



where P is polarization expressed as dipole
moment density, k is the dielectric con-
stant, J the current density, and ¢ a uni-
versal constant which shall shortly engage
our full attention. The factor 4w of course
represents the area of a spherical charge.

However, to retain our analysis with-
in the context of the times in question,let
us look at certain of Maxwell's statements
concerning his understandin% of the meaning
of the field relationships?3®. First on the
matter of energy:

In speaking of the energy of
the field I wish to be
understood literally: All
energy 1s the same as mech-
anical energy, whether it
exists in the form of motion
or in that of electricity,

or in any other form. The
energy in electromagnetic
phenomena is mechanical energy.

We italicize this closing line because four
decades later Kaufmann186, performing the
key experiment in the history of relativis-
tic mass along our Route II, would write:

Die Masse der Elektronen
18t rein elektromagnetischer
Natur.

In that case the italics were his.
On radiation pressure, Maxwell said:

There is a pressure in the
direction normal to the
waves and numerically equal
to the energy in unit
volume.

From the field equations, and considering
the historic "'radiation pressure" Route I
in terms of radiation energy E impinging

upon some target at the rate dE/dt, Max-

well calculated the force to be

F-1 dE
c dt

In 1876 Bartolil” 18 corroborated this re-
lationship o pupel% thermodynamic grounds,
as did Boltzmann3? 33 in Germany and G. F.
FitzGerald!l® in Dublin in 1884, next by
Lebedew?®"* and Galitzine!3® on the Conti-
nent in 1892, also by Oliver Heavisidel®®
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in England, again by Guillaumel!“? in France
in 1894, and Goldhammer!1“? in Germany in
1901. The climax to Route I then occurred
in 1901-03 with the definitive study of E.
F. Nichols and G. F. Hull?5?, The sum and

substance of their work is contained in
the closing sentence of their 1903 paper:

The Maxwell-Bartoli theory
is thus quantitatively
confirmed.

Derivation 1

But if
F:.}_dE
c dt
in electrodynamics, while in mechanics
F =ma = dp/dt

then the theoretically predicted and experi-
mentally demonstrated interrelationships of
mechanical and electromagnetic energy lead
to

F = dp/dt = -~ dE/dt

O~

whereupon

dE/dp = ¢

and the beam is seen to carry momentum in
the ratio 1/c relative to energy:

E/p = ¢
E/c

p
But momentum is a function of mass
p = mv

which is here specifically

p = mc
whereupon
dp = cdm
dm = dp/c
and by substituting p = E/c
dm = de/c?
and
E=mc

(Equation®A)

on the logical assumption that a body losing
part of its mass upon losing part of its



energy, and in such precise relationship,
loses all of its mass when losing all of its
energy.

We should add that this approach ap-
pears first to have been formulated by the
noted thermodynamicist Gilbert N. Lewis a-
bout the turn of the present Century, though
not published?!3 until 1908 when the rapidly
rising commotion over mass-energy equiva-
lance made it seem sufficiently important to
do so. The following year Lewis published an-
other paper on the subject with the similar-
1y noted Tolman21”; and both of these papers
have been regrettably overlooked, not only
by historians of physics, but by those writ-
ing its textbooks. We shall later find Lew-
is's '"mon-Newtonian mechanics', as he called
it, in a position as remarkable technically
as it is historically. And certainly his
discussion in 1908 on the likelihood of non-
Euclidean geometry eventually replacing
Euclidean at both far extremes of inter-
stellar gpace and subatomic structure is
arresting. Einstein was still a half-decade
away from considerations of non-Euclidean
spacel07,

Derijvation II

Despite the authoritative position of
Lewis and Tolman, let us examine this rather
rapid classical arrival at the historic
Equation A in more detail, from other stand-
points, and by additional authorities. Con-
sider a completely isolated tube of mass M
and length L, with a luminous substance at
one of the two closed ends. Energy in the
form of corpuscular light (photons) leaves
this one end; and since it is now known from
Maxwell's equations and the experiments of
Nichols and Hull that light carries a momen-
tum

p = E/c

the conservation law requires the tube to
acquire a2 momentum

p = -E/c
such that its recoil velocity becomes

v = -E/Mc

After an interval At the radiation
strikes the opposite end of the tube and
transfers an identical measure of momentum,
but in the opposite direction:
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p = E/c

which, of course, precisely counteracts
the first impulse to give

v==E/M-E/M=20

Meantime the tube should have experienced
a displacement

Ax = vat = -E/Mc (L/c)

_EL/Mc?

But since it is unreasonable to suppose
that the center of mass of an isolated
system has actually moved, one can only
conclude that the momentum carried by the
beam similarly carried an increment mass
m according to

p=mv
such that
mb + Max = O
Whereupon substituting for AX gives us

ol + M (:5%)

Mc

-l - EL/cZ = 0

and

2

E=mc (Equation A)

Once again, in no way has any part of
either the Lorentz transformation or the
machinery of Einstein's Special Theory
been applied in this derivation. From
whence did such an example arise? It
was published in 1906%% by the same
person who published the Special Theory
in 1908 - - Albert Einstein.

Derivation III

Now let us try an approach utilizing
nothing but the conservation laws and the
aberration factor B = v/c , all of which
were a part of established physics before
Einstein was born. We shall introduce a
pair of observers in uniform motion rela-
tive to one another, reminiscent of ~the
models of the Special Theory; but none of
the transformation mathematics will enter
whatever.



Consider a mass m suspended freely
in space and at rest relative to observer
A. Two complexes of radiation, each with
an energy E/2, arrive simultaneously from
respective directions -x and +x. Because
of the gymmetry, the body remains at rest,
while increasing its energy by E.

But now consider this same occurrence
from the standpoint of observer B in down-~
ward motion along the Z-axis. To B, the
mass m is in upward motion at velocity v;
and the paired energy packets E/2 have
struck it at the aberration angle

. -1
= sin

(v/c)

However, the consideration from A's stand-
point, within his own stationary system,
proved that no motion was contributed to m
by the symmetrically paired impacts. Let
us then analyse the situation from stand-
points of total momentum before and after
the impact as viewed by B.

According to what Einstein himself
calls the '"well known conclusion of Max-
well's theory"10% each beam carried a
momentum E/c, The z-component of the

momentum Ap for each beam then became

. E v (E 2
A b= — N e — =
p, = sin e (2c) Z (ZC) vE/2¢
except for quantities of the second order
or greater magnitude. The total momentum
of the system before impact was therefore

Ip = p + 4p

E
mv + (=) v
CZ

= v (n+ &)
c

On the basis of the proposition that
the mass m might have been altered by the
E absorption - - under consideration at
least since 1881 by J. J. Thomson330, and
conclusively demohstrated by Kaufmann!8®
several years prior to the Special Theory
- - let us write

pn =nm'vy
whereupon
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m'v = mv + (—2) v

m'-m= E/c2

and the mass increment
2
am = AE/cC
which defines mass-energy equivalence

E = mc? (Equation A)

Again a question naturally arises as
to the background and authority for this
nonrelativistic and strictly Galilean de-
rivation of Equation A, by Route I, using
nothing but conservation laws and the aber-
ration ratio; and again it is quite thought
provoking to point to Albert Einstein as
the author, and pp.116-~119 of his book Out
of My Later Yearsi05 ag the place of puEiE;
cation.

Einstein's Relativistic Derivation

Still further nonrelativistic deriva-
tions of Equation A can be found in the
literature - - such as Brown's"0 approach
through the forces on interacting charged
particles

2
E = Sﬂl_(] LV Ef)
rZ 2 CZ CZ
and
_ Gmm'
F= 2
r

also Aspden's!l answer for avoiding run-

away solutions to the Abraham-Lorentz
particle which moves as it radiates

Foxt (t) =mx - £ =g X=m (x - x)
3 ¢

Later we shall have reason to make an entry

on Poincare's 1904 derivation as interpret-

ed by Pauli some years later26% 265 also

Langevin's196 quantum-Dopplerian approach

of 1913, recently resurrected by Fox126:

tp = hv (1 +8)/c ~-hv (1 -28)/c
= 2 hvg/c = Ev/c?

Then there are the even more powerful ex-—
perimental demonstrations along the rela-
tivistic-mass Route II which we have yet
to discuss, and which in themselves still



carry no dependence upon either the Special
Theory or the choice of transformation
equations.

However, we shall close the present
discussion with Einstein's own historic
analysis of 190585, and for these five
reasons: First, it should already be clear
that there was nothing so singular in Ein-
stein's findings on mass-energy equivalence
as te require a renovation of physics as
it stood at the close of the 19th Century.
Newtonian mechanics merely lacked electro-
magnetics to constitute a complete physics
- - at least so far as Euclidean space is
concerned; and this was supplied by such
as Faraday113, Neumann?32, Weber34> 3“6,
W. Thomson335 138, Maxwel1236 Helmholtz!5®
160, FitzGerald117, Cohnd*, Boltzmann3",
Hertz163 16“, Heavisidel®2 15% 155, and so
on - - all before Einstein. Second, and as
the discussion of Route II will shortly
show, the discovery of relativistic mass
far antedated Einstein; it was in experi-
mental demonstration before his writings
began; and in no way does its explanation
require either a FitzGerald-Lorentz con-
traction, time dilation, or the Special
Theory. Instead, the whole force of the
Einstein-Lorentz derivation of relativistic
mass lies in the fortuitous circumstance
that the Einstein-Lorentz transformation
equations employ the same cosine factor

2 ;
cos sin”! B = (9——~£—\'—)/2 = (1 - v2/c2)1/2

c
for space and time which also defines the
asymptotic relationship for a moving mass
m as its velocity v - c. The asymptote is
one of the most common features of the
natural order.

Third, when Einstein began developing
his argument, he committed an epistemologi-
cal error in not relating his mathematical
components to the appropriate inertial
frame; and Planck called him on this,
thence proceeded to develop what is pro-
bably the true historical, "first" for
correctly deriving E = mc~ through the
machinery of the Special Theory2b8 269,

Fourth, at the climactic part of his
derivation, Einstein made a serious mathe-
matical error, as was also pointed out by
Planck at that time, and more particularly
by Ives’! much later. And fifth, when he
completed his presentation, he had done no
better than to arrive at the same kind of
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first-order approximation exampled in
Derivation III above - - contra the exact
formulation of Derivation I using the New-
tonian-Maxwellian apgroach, and as pointed
out by Lewis in 1908413,

Certainly the informed physicist's
brow must lift when reading Einstein's
postcard®? of 17 February 1908 to Johannes
Stark, a later Nobelist:

I was somewhat taken aback to
see that you did not acknowledge
my priority regarding the con-
nection between inertial mass
and energy ...

Einstein begins with the usual two
systems § and §' in relative motion one
to another, much as already discussed. A
packet of radiation AF is emitted from §
such that its original state of energy

EO ~E=E_ -~ aAE

0
As observed frem S'!

Eo' - E' = EO' - yAE

and

(E,' - E) - (E' - E)=2E (y-1)

o

where as usual

v = (1 - v%c?)

At this point Einstein introduces the
kinetic energy E. and E', with that classi-
cal remark among mathema%icians which so
often warns one that precisely the most
ambiguous passage in the entire work has
just been skipped over. Thus he assures
the reader "it is clear that" the primed
and unprimed energies can differ "only by
an additional constant C" such that

EO - EO = Ek + C
E' - E = Ek' + C
Therefore
(EO’ - EO) - (E’ - E) = Ek - Ek

From which it follows that



Ek'Ek'=AE(Y"1)

But as Planck pointed out, this is an
assumption "permissible only as a first ap-
proximation", also that in his E' - E and
E,' - Eo relationships, Einstein was intro-
ducing primed values observed from oune
platform along with an energy value observ-

ed from the other:

E' = E ' +E+C

k

Whereas Planck more or less dropped his
criticism and went about his own derivation,
Ives has brought its seriousness into full

light. Consider the two kinetic energies
in question

Ek = mc2 (v - 1)

£, = me? (v - 1)

Then
E, -E'=(m-m") c2 (v -1
k k Y

and the earlier relationship

(Eo' - EO) - (E' - E) = AE (y -1)
can be writteg
(E,' - E) - (E' -E)=
AE
—_—5 ., E, - E'
(m - m')c2 ( k k )

And since this is equivalent to expressing
the difference in these two relationships:

E'-E-= . (E, +C)

o] (m_m,)CZ k

E' E = ——JET (' 0)
(m -m')c

it becomes immediately apparent that those
are not the equations of Einstein's simpli-
fied assumption
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but are mathematically in error by the very
sizable factor AE/(m - m')c?.

In fine, Einstein's red-flag "it is
clear that" marks the very spot where he
surreptitiously slipped in precisely the
relation his derivation was seeking to
prove:

2

AE/(m - m')e® =1

through the assumption which Planck quickly
recognized as an epistemological error.

As for the fifth criticism of Ein-
stein's 1905 derivation, namely arriving at
merely an approximated E = mc* as compared
with the exactitude of Derivation I, his
argument closes with the expression

AE

2
c

obtained from neglecting magnitudes greater
than second-order in the binomial theorem.
From this he concludes rather simply that
"if a body gives off the energy in the form
of r%diation, its mass diminishes by

AE/ec” ..M.

But such a conclusion can only follow
from a step that he does not give:

Ek - Ek' =L (m-m") v2
so that
2 v2
5 (m - m VT =5 AR S
c
Qor

Am = AE/c2

Nowhere in his paper does either this in-
cremental relation or the more explicit
E = mc? appear. Thus he went no further



than to show that a change in energy brings
about a corresponding change in mass. In
1906 Planck?6% arrived at an expression for
kinetic energy

wt

Ek = mc2 (1 - 32)' + const

and in 1907 obtained the whole expression
as just mentioned?68, Not until this same
year of 1907 did Einstein®?® go back to mass-
energy equivalence, pick up the usual ki-
netic energy Ep approach, but now from the
quick vantage point of his "relativity
principle” with its built-in cos 8 factor,
and then go from velocity-dependent mass

m=m (1 - v2/c2)_1/2

to

E = m, (1 - v2/c2)'1/2 c2

with the generalization

E = mc2
and even
E=m

in natural units where ¢ = 1.

Relativist.ic Mas1s
m=m(1-vZ/c2)"

The Magnetosphere in Relativistic Physics

At this point we move to Route II, from
the considerations of radiant energy # it-
self as a carrier of inertia, to the theo-
retical propositions and experimental dem-
onstrations that the classical Law of Con-
servation of Mass no longer holds even
where rest mass and charge carriers are
present, and that mass m itself is indeed
a function of velocity

m=m (1 - v2/c2)_1/2

as already indicated in deriving E = mec
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However, these derivations need techni-
cal as well as historical background; and
our attention now falls specifically upon
the nature of the constant ¢ in the field
equations, for the two reasons of (1) es-
tablishing the validity of Einstein's half-
postulate regarding ¢ as a limiting veloc-
ity in both mechanics and electrodynamics,
and (2) establishing the validity of the
magnetospheric envelope of celestial bodies,
and specifically the Earth's magnetosphere,
as the locally absolute rest frame for all
experimentation in. electromagnetics con-
ducted within its confines. For this last,
and because of both convenience and clar-
ity, we shall adopt a terminology proposed
in 1977359 362 yhich extended the common
term heliosphere for the solar magneto-
sphere, on the one hand, out to the ga-
lactosphere which embeds it, and on the
other hand inward to the geosphere or
terrestrial magnetosphere which the helio-
sphere in turn embeds. Because this matter
of the local Maxwellian field of our mag-
netosphere embedding the instruments of ex~-
perimental physics has been so incredibly
ignored by relativists, let us take a few
moments to bridge geophysics with rela-
tivistic physics. If the presentation seems
unnecessarily elementary in parts, the an-
swer 1s that the relativist apparently
needs reminding of certain fundamental
aspects of Maxwell-Hertz field theory
which bear upon those experiments of his
which seek to test the Special Theory.

We wish particularly to draw attention

to the field comstant ¢, and tc develop
its background from rather early times of
usage.

First of all, for those not yet in-
troduced to the principal subject of our
discussion, namely the terrestrial mag-
netosphere, we present in Figure 1 the
diagram published by Nesg251A shortly
after the discovery of the Van Allen
radiation belts; Figure 2 is the sche-
matic released by NASA in 1967; and
Figure 3, from the more recent work of
Piddington267A, shows that even on the
tail side the field lines are probably
closed.

Electromagnetics involves three kinds
of force relationships between a magnet
and a moving (point) charge. One is the
action of the charge upon the magnet, dis-
covered in 1820 by Oersted and put into
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form as the Biot-Savart Law:
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where H is the magnetic field strengh, e
the charge magnitude, v the velocity
vector, r the distance of the charge from
whatever point in space is in question,

8 the angle between r and v, and ¢ a
universal constant having no necessary re-
lation at all to optics, and none to ve-
locity except that its dimensions happen
to be those of velocity. We shall return
to considering ¢ separately and in detail
later,

Second is the reverse action of magnet

on charge; which necessarily accompanies
the Biot-Savart Law if Newton's Third Law
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From Ne55251A

is to remain valid. This is the Lorentz
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if comsidering the magnetic force alone.

Now EF and B are the electric and magnetic
field quantities when independent of the

particle. Again ¢ appears as a universal
constant.

Third is the force of electromagnetic
induction. Amperé's very early and able
hypothesis concerning the origin of mag-
netic fields shows as

13D _ .
curl H - S5% — o 3
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Figure 2: Schematic presentation of the terrestrial magnetosphere
released by NASA in 1967.

Courtesy NASA

Figure 3: Simplified schematic representa-
tion of the closed magnetosphere model.
Field Line 1 defines the most northerly
boundary of the magnetotail, and field Line
2 the southern boundary of the northern
long-tail section. Below Line 2, flux is
being swept into the tail, some to join

the long-tail 1-2 and some to remain

closed within tens of Earth radii. Field
Line 3 is closed, and is either being
stretched further down the tail, or is
contracting back to the corotating magneto-
sphere. In either case the current j flows
out from the paper, and a Lorentz force
f=j X Bis exerted on the plasma. Field
Line 4 is the outermost line of the coro-
tating magnetosphere.

Prom Piddington267A
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which we have already given in essentially
this form when presenting Maxwell's equa-
tions. When the current distribution becomes
stationary

an .
curl H = =— j
c
In either case the inevitable ¢ appears as

a constant necessary to the formulation.
The same is true for Faraday's Law

1 3B
1E+= —=
cur - 3t 0]
Bergmann25 gives the conventional

interpretation of this law, which we
shall italicize because of its im-
portance in establishing the terres-
trial magnetosphere as a Maxwellian
field embedding the terrestrial "iner-
tial frame" of the Einstein model:

The mere change of the
magnetic field in the
course of time is to
induce in space an elec-
tric field strength, even
in the absence of any
electric charges that
might be considered the
source of this field
strength.

oint

As a passing comment, we might
283

to the interesting controversy5
over this dinterpretation stirred up by
Carl Hering161 many years ago, who
showed experimentally that a mere
change in flux is not sufficient in
itself to generate an actual current
in a conductor, unless the conductor
is given motion relative to the "lines
of force'.

More importantly, we wish to
quote Bergmann again regarding the
velocity vector v appearing in both
the Lorentz force and the Biot-Savart
Law:

...the vector V represents
the motion of the electric
particle relative to the
source of the magnetic field.

The italics are his - - or we would
have put them there ourselves.
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For it has been known since the
16th Century that the Earth posseses
an internal and dipolar magnetic field.
Today it is the best studied of all
astrophysical magnetic fields. The
average strength at the lithospheric-
hydrospheric surfaces of the planetary
body is =0.5 gauss; the deviation from
a perfect dipole is 10-20% on a con-
tinental scale; surface irregularities
grow and decay in an apparently random
fashion on a time scale =10~ years;
and the entire pattern drifts westward
at a rate of ~0.2° longitude per year.
Presently the dipole axis is tilted ~10°

relative to the rotational axis?!Z2.

While the origins of this field
are believed to lie in convective
motions of the fluid planetary core
there are some grave problems present-
ed by this theory, such that one is
reminded of the century-old suggestion
of G. Hinrichs!®® that the origin is
external, rather than internal. Since
the planetary body has the nature of
an electrical conductor, its rotation-
al motion within the heliosphere
should "cut lines of force'" and gene-
rate a field according to the Maxwell-
ian equations. This -kind of action
would explain fields exhibited by
other planetary bodies which are not
believed to have a fluid core. In fact,
one might propose that the heliosphere
itself derives in this manner from ro-
tation of the solar body within the
galactic magnetosphere or galacto-
sphere.

110
s

Be that as it may, the basic for-
mulation of present interest is the
conventional hydromagnetic equation

28
2= X (vkB) + nyB

where all symbols have been previously
introduced except the magnetic diffu-
sivity

n = C2/4WO

and ¢ is the electrical conductivity
of the "fluid". Of course the field
quantity B will hereafter refer to the
magnetospheric field in question, and



specifically to the geomagnetic field
when discussing Earth dynamics. Here

we see the comnstant ¢ again, and the
velocity vector vV which Bergmann as-

sures us has the local magnetic field

as its locally absolute rest frame.

The hydromagnetic equation then tells

us that the lines of force of the mag-
netic field tend to move with the fluid
while simultaneously diffusing through

it, the extent of the motion being
measured by the relative importance of

the first and second terms on the

right. Also, just as the field is af-
fected by the motion of this magnetohydro-
dynamic fluid - ~ which in the terrestrial
case is the magnetospheric plasma specifi-
cally provided by the gaseous atmosphere
and ionosphere - - go is the motion influ-
enced by the stress of the magnetic field.
The complete expression then becomes

v

ot

0 + ov Vv + 2 paXv

Np + %;4vms> XB - ooy + F

where p is the density and ¢ the viscosity,
@ is the rotation and p the effective pres-
sure due to centrifugal force.

As for F, this is the imposed force re-
sponsible for the fluid motion; and the mag-
netic stress is the familiar Lorentz force
of our earlier discussion, which we can
write

15x8

C

n

C
(£)v B

This force can be decomposed through a com-
mon vector identity into the conceptually
descriptive

1 2,1

Brve t gy

4o BvB

1 -
Z;-GVXB)XB = -

where the magnetic stress displays itself
as (a) an isotropic magnetic pressure

B /4n

and (b) a tension along field lines

B2 /8

reminiscent of tension in elastic strings.
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But note the geocentric ¢ within the Lo-
rentz force which generates the form for
the equations of magnetic stress. Should
Michelson and Morley - - or any of their
tedious train of followers up to present
times - - really have seriously searched
for an effect of the planetary velocity v
on this inframagnetospheric velocity e?
Incredible!

Since every physicist now knows of
the Van Allen radiation belts, and that
beyond the electrodynamic neutrosphere of
the atmospheric reaches lies the iono-
sphere, then the collision-free zone of
the magnetosphere proper, let us close
this discussion with a quick glance at two
phenomena within the latter: (1) Plasma
frequency, and (2) radio "whistlers",
could perhaps add the aurorae borealis
and australis, though it should be self-
evident that their optical field distur-
bances are unaffected by any planetary
velocity v.

We

Consider an electron of mass m and
charge g which takes on an oscillatory
motion at that frequency f of the wave,
which is characterized by its periodic
electric field

Since this is equivalent to a current gV
where v is the velocity of the electron,
vV can be easily calculated from

m (dv/dt) = qE

Then for N electrons per unit volume, the
current becomes NgV which, added to the
Maxwell displacement current, modifies the
index of refraction such that

£
n2 =1 - (_%92
where
2 _ 2 2
fo = (Nq")/(4n mso)
Here f 1is the plasma frequency for a free-

space permittivity e , and the index of re-
fraction n is the rafio between the veloc-
ity of waves in a vacuum - - namely ¢ - -
and in the plasma. Naturally, the velocity
¢ has the same geocentric reference axes as
the magnetosphere within which the plasma
generates its phenomenology.



As for the historic radio "whistler"
associated with storm conditions, first
given published mention by Barkhausen in
1919, this was found in later years to
involve the cyclotron or gyrofrequency

fb = ¢B/2mm
where m is the mass of whatever charged
particle is in question. The gyration or
spiralling arises from this particle be-
having like a tiny magnet having a magnet-
ic moment
Wy
B Fe—m— B
g 2

which opposes the induction B. It may also
be said to be equivalent to an electric
current which generates its own magnetic
induction. The. associated wave train re-
mains close to the magnetic lines of force
within the magnetosphere, travels from one
geomagnetic hemisphere to the other, and
in so doing drags its lower frequencies
throughout progressive echoing until the
arrival of the wave packet takes the form
of a high -+ low slide called the "whist-

ler". 1Its timing ¢ for passage between
hemispheres becomes
£
p=—1 [ 2 g4
2e/E - VE

where ds is directed along the line of
force, and ¢ as usual is the velocity of
light relative to the geocentric coordi-
nates of the magnetospheric field which
embeds it., These examples should now suf-
fice to prove our point.

As a result, there develops a space
model which, for the specific case of the
terrestrial magnetosphere but with general
application to all the bodies of astro-
physics, specifies a locally absolute rest
frame, within whose domain the universal
constant ¢ refers to that specific Max-
wellian field, and relative to which the
velocity v has its proper reference. Let
us now turn to something that is really
quite ironic:

Experimental physics has beautifully
confirmed this through the long line of
tests beginning in 1810 with Arago? and
then Fresne1129, next with Babinetl? 13
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in 1829 and 1839, Fizeaul?0 121 ip the
1850's, Maxwell23® in the 1860's, Mas-
cart?35 in the 1870's, Michelson?“" and
Michelson with Morley2*® in the 1880's,
Lodge?l7 in the 1890's, Rayleigh285 and
Brace3’ with Trouton and Noble339 in the
first few years of the present Century;
next through the increasingly refined
studies of Tomaschek337 in 1924, Joosl!79
in 1930, Kennedy and Thorndikel®® in 1932,
Ives and Stilwelll’2 at the close of that
decade, Cedarholm and his associates™?
in the 1950's, Mandelberg and Witten?3!
with Jaseja et al.l7% in the 1960's;
finally to the 1979 study of Brillet and
Hall3% which establishes the stability
and exactitude of the geospheric rest
coordinates to something of the order of
one part in 1015 For although relati-
vists have indeed never viewed it in this
light, the statement as given stands far
more defensible than the popular alter-
native which assumes that (a) such a
local rest frame for electromagnetics
does not exist, (b) the planetary vel-
ocity differential v obtains at the
lithospheric surface, (c) that the null
datum accordingly means the planetary
motion is not detectable, whereupon (d)
no motion through empty space is detect-
able.

Interestingly, the Rayleigh and
Brace experiments with double refraction
were designed to test for the FitzGerald-
Lorentz contraction; and the data being
null as usual, the tests on the one hand
again confirmed the rest coordinates of
the embedding terrestrial field. But on
the other hand, they disproved the thesis
of contraction - - if one insists upon
the nonmagnetospheric "naked-Earth" model,
as everyone did at the time, and apparent-
ly still do among relativists. For all
parties agreed, and still agree, that
the Earth has an orbital velocity v,
whereupon the contraction should occur
according to either Einstein or Lorentz.
When Einstein shortly presumed to dismiss
the ether as either noneffective or non-
existent, he nevertheless retained the
contraction as an inherent feature of
motion - - as did Lorentz, Poincare and
Larmor who also retained the ether, If
the reasons for this experimental non-

appearance of contraction in terms of
either the Lorentz or Einstein models has

ever been given satisfactory présentation,
it has not been discovered in the present



study.

Similarly Fizeau's famed experiments
with water-filled tubes, as well as his
lesser known attemptlei to measure the
planetary velocity after the manner of
Arago? and Fresnel, confirmed the local
rest coordinates. For if there were actual
motion of his apparatus relative to the
planetary "ether wind" of ~30 km sec ,
why should its directional effects not com
pletely dominate, or even mask out, his
comparatively trivial water velocities of
a few meters sec—l? Einstein in later
years admitted to having given much
thought to the Fizeau experiments prior to
phrasing his Special Theory. He answered
his problems, however, with dismissal of
the ether®!. But when he later recanted
and accepted an ether in field dressi00
101 10% " why was that field not admitted
to be geocentric as the Fizeau experiment
dictated and all others indicated? As the
compasses of every ship at sea depend up-
on? And as the geophysicists of the 20th
Century have now defined in such elaborate
detail?

Certainly these men were familiar with
the works of Karl Friedrich Gauss. Decades
before Einstein was born, Gauss developed
basic mathematical forms for the planetary
magnetic field, in days when the relation-
ship between electricity and magnetism was
not yet under attention. His primary as-
sumption was that the field B was derivable
from a scalar potential V represented by a
series of spherical harmonic functions

o n
m mo. a\ n+tl
Vo= az Z Egn cos m¢ + h_ sin m¢)<~r—>
n=1 m=o0

n
m mo_. r m
+(Gn cos m¢ + Hn sin m¢) (E):} Pn(cose)

m m

m m .
where the g,, h,, G,, H, are harmonic co-

efficients or multipole parameters, and

B = -grad V

A quarter-century before Einstein's birth,
the Ampere-Faraday-Maxwell line of inquiry

53

was already producing

\Y =
X IO Qm

which is the modern
VXA =8

And yet eleven years before Einstein's
birth, Maxwell had the relationship

3qQ!
VX I = 4 ¢
m ot
which is our
oD
VX H =4n 79;

or

VXH = J4D

So when Einstein properly seized upon
the concept of a field to replace the out-
moded cosmic ether, why did he not go full
circle and relate this historically beauti-
ful convergence of electricity and magne-
tism, which consummated in the very field
equations serving as the subject of his
1905 paper, to the known terrestrial mag-
netic field which nested those instruments
whose response of rest-position type he
found so puzzling?

In 1913 Sagnac302 303 performed ex-
periments not acknowledged in the fore-
going list because his results were non-
null. But his rotating apparatus was in
motion relative to the terrestrial field;
whereupon the non-null data, derived from
the known relative motion, proved again
the geocentric rest coordinates of the
terrestrial field. These experiments were
repeated by Pogan¥ in the 1920's, and Du-
four and Prunier®! in 1937 and 1942, again
by Macek and Davis?2® in 1963. It is
quite fascinating to the historian to ob-
serve the great hiatus in published com-
ment>0 on Sagnac, For his experiments - -
unlike those of the stationary null - -
are an insuperable embarrassment to the
Special Theory. However, let us return
to considerations of the magnetosphere it- .
self,

Three features of this locally abso-
lute domain command attention so far as



electrodynamics and relativistic physics
are concerned: (1) The domain's outer bound-
ary, (2) the irrotational nature of the
field in the absence of matter,and (3) its
corotational mature in the presence of mat-
ter. The first feature has been very
thoroughly explored with our space probes
312 190 212, 54d we can tentatively accept
with assurance either the magnetopause or
the magnetosheath as the null or equipo-
tential between the heliocentric and geo-—
centric Maxwellian fields. The only real-
1y important point is that both lie at
positions many Earth diameters beyond the
surface of the lithosphere, where every
one of the historic researches of relati-
vistic physics has been conducted. The
second should direct the attention of ex-
perimental physicists back to the vastly
significant and much-neglected experiments
of Oliver Lodge217 in 1893. TFor the in-
terpretations of his null data have never
taken into comsideration the corotational
and irrotational aspects of magnetospheric
fields as geophysicists now know them. Per-
haps his experiment illustrates the irro-
tational aspect - - or possibly the swamp-
ing of a small local field by that of the
geosphere. As for the third feature in our
list, this concerns a phenomenon which in
turn concerns the measure of the second.

That is, ionospheric plasma which
shares the planetary rotation polarizes to
produce a corotating electric field

E = -(wXr)XB

where B is the planetary magnetic field, w
the planetary spin frequency, and r the
radius vector relative to the spin axis. In
cosmology and astrophysics, theories con-
cerning bodies such as pulsars and neutron
stars have depended heavily upon a coro-
tating magnetosphere since Gold'sl 39 pro-
posal in 1968. The role of the atmosphere
is to provide a viscous transfer of momen-
tum from lLithosphere - ionosphere, where
the plasma is then set into corotation by
collisional friction between ions and neu-
tral particles. Therefore planets having
both atmosphere and magnetosphere are both
predicted and found to exhibit corotation.
Beyond the ionosphere, where essentially
empty space takes over from matter, and
the field equations tend to pass B + H and
D -~ E, the inner corotating electric field
zone still exerts an effect upon the outer
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magnetic field envelope, tending to bring
the lines of force into corotation. But
this aspect continues in debate so far as
quantitative aspects are concerned; and we
can only say that the present consensus

has the corotational limit extending to the
inertial 1imit!16> with the situation inde-
cisive at greater radial distances.

Such a statement is sufficiently sig-
nificant for the present discussion of the
interrelationship between radiation and
inertia, energy and mass. In the case of
the Earth, this ''plasmapause' lies at a
minimum distance of ~5 Earth radii, depend-
ing upon whether one measures toward the
highly compacted bow shock or the greatly
extended tail, the whole magnetospheric
form being governed in points of size by
the competing and embedding heliocentric
field, and made cometary in form by the
"solar wind'. Hilll®5 finds the "corota-
tional lag'" to be

- 2.2, 4%
L = (WZRP By /M)

where L is in terms of planetary radii,
Rp is the planetary radius, B_ the surface
dipole strength, I the heightgintegrated
Pedersen conductivity of the atmosphere,
and M the total rate of production and
outer transport of plasma mass. The crit-
ical distance L _ turns out to extend well
beyond any reach of the geosphere, also
far beyond the reach for the typical pul-
sar model; but for Jupiter L _ = 60, bring-
ing it well within the ”Jovigsphere” at
least part of the time. Both R_ and B

for the Earth are a full orderPless tgan
that for Jupiter, the value for M some two
orders smaller, while I is a couple orders
greater. However, convection due to the
solar wind overwhelms corotation in the
geosphere at Lo > 5.

The Velocity C

Perhaps we can term this new model

M-Space because structured from Maxwellian

fields of magnetospheres, each bounded by
its magnetosheath and magnetopause, inter-
locked and/or embedded one within the other
- - much as one might discuss a G-Space when
the forces under consideration are gravita-
tional rather than electromagnetic, where
the phenomenology belongs to mechanics



rather than electrodynamics, and for which
the field boundaries are properly the grav-
itational equipotentials rather than the
magnetopause. In either case gpace is ab-
solute because the fields are dinternally
so, and are contiguous; but the proper
reference frame is the gravitational for
mechanics, and the electromagnetic for
electrodynamics.

This then brings our discussion back
to the original inquiry regarding the con-
stancy of the velocity of light - - referr-
ed to as Einstein's "half-postulate', since
we are only interested in this proposition
that ¢ represents a cosmic velocity limit,
not that it also stands independent of mo-
tion on the part of either source or ob-
server. Completion of the inquiry, how-
ever, will rule upon this "other half" as
well.

Returning to Maxwell's original found-
ing of the field equations?36  we first
find him fully confirming that which we
have just developed as the locally abso-
lute rest frame governing electromagnetics,
and therefore the proper reference frame
for relativistic physics. Maxwell said:

The electromagnetic field is
that part of space which con-
tains and surrounds bodies in
electric or magnetic conditions.

This is by definition the magnetosphere.
Einstein said essentially the same thing
when he wrotelOl;

There is no such thing as an
empty space, 1.2. a space
without field.

In the course of reducing Faraday's
experimental data to field theory, Max-
well found himself confronted with the
fact that, while electromagnetics and
electrostatics both involved measurement
in terms of mechanical action, their
units were not only independent of one
another, but incompatible. To pass from
one system to the other required conver-
sion of every quantitative measure, Con-
sider two bodies m] and m) carrying
charges ej and es and separated by a
distance of r. Then the potential ¥
can be expressed as
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e — = —
2 dr 4y rz

where ¢ is the coefficient of "electric

elasticity'". Now, if one "electromagnetic
unit" or emu contains ¢ '"electrostatic
units" esu, then
e
2% < 5%
=— —5
PZ 4a r
and
2
k = dgc

Historic experiments by Weber and Kohl-
rausch3%® measured x with a condenser of
known capacity charged with a known electro-
motive force, and discharged through a
sensitive galvanometer. They then deduced
the proportionality constant ¢. Optics
never entered at all - - except for the
light needed to read their instruments.
Foucault!25 on the other hand used nothing
but optics - - revolving mirrors and trans-
mitted light signals. Thereafter experi-
mental physics flooded the field with re-
ports (a) refining the value for e, (b)
proving it to be precisely the velocity
value for a wave or any other type of dis-
turbance traversing the Maxwellian field,
and (c) relating it equally to the whole
range of the electromagnetic spectrum from
radio waves and heat to x-rays and gamma
rays.

While this in itself should suffice
to establish Einstein's "half-postulate"
as holding within any given magnetosphere
or single Maxwellian field - - for the
obvious reason that to argue an altered ¢
would be to argue an altered ratio emu/esu
~ —~ let us look more specifically at the
disturbance of wave type in question. Con-
sider some field point P at x, y, 2z, and
time t, within some magnetospheric or Max-
wellian domain such that

B

it
k=
x

D =

where Lo and
and electric

€, are the respective magnetic
space constants?99, Then in



M.K.S. units the field equations become

_,o
curl E = Uy 5%
.,k
curl H €, 3%
divE=divH=0
Substituting curl E for curl H
2
curl curl £ = -y 2 curl H = -u € é—%
%3t © %t

But

curl curl E = grad div E —‘VZE

and since in empty space div E = 0, then

2 _
VE -uce 5 = 0

With this we have arrived at a wave
equation describing the behavior of the
electric vector of radiation at the point
P and time ¢ due to an accelerating system
of charges. The wave velocity (ugey) ™%
becomes precisely that of the field con-
stant ¢

Furthermore, this value is completely in-
dependent of the velocity of the accelerat-
ing charges -- Einstein's '"'source', which
a later generation would claim so novel.

In fact, one is reminded of Young's pro-
phetic Proposition I under his Hypothesis
Ty353

All impulses are propagated
in a homogenous elastic
medium with an equable velocity...

While his '"medium" was long identified with
the "ether" of the ancients, we see it now
here as the field within each singular Max-
wellian domain with or without an agsociat-
ed ether concept. No experiment conducted
within such a domain, by an instrument at
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rest relative to that domain's rest coor-
dinates, can arrive correctly at anything
but a transmission velocity ¢ and a null

v = 0 for any other contributing velocity,
whether from internal motions such as those
of the accelerated charges, or from exter—
nal motions of the source relative to the
local domain. Immediately ome sees (2) cor-
roboration of the hypothesis of the con-
stancy of ¢ within every Maxwellian domain
as measured within that domain, (b) corrob-
oration of the hypothesis of the Iimiting
value ¢ for all motions taking place within
any given Maxwellian domain as measured
within that domain, and (c) a ready basis
for rejecting ballistic theories involving
¢ T v velocities as argued by Ritz2?88 and
his numerous proponents’’/ 126 156,

Nevertheless, let us follow Rosser 290
in taking one last look at these important
matters, considering a system I' in uniform
motion relative to the ¥ just discussed,
such that we now have a point P' with coor-
dinates x', y', z', t', and the same situa-
tion of accelerating charges. The compon-
ents of the equations merely become primed,
including uy and €qo:

! | - ! aHI
curl' E - aE
1 - i 3’
curl' H €, SET

div' E' = div' H' = 0

Typical coordinates for the curl' and div'
are

5H! oH! 5H!
A A
ax' | 3y YA

and since the fields E', H' must be defined
relative to their own system, as was done

for E, H, the curl E' becomes
2,

vlel _uoleol 8 E2=O
at’

whereupon the wave velocity again becomes .

1
) 1y~

c=(u'e )



Figure 4,

Tentative model for the magnetospheric structuring of space. Within

€ach of the autonomous Maxwellian domains, the lesser embedded by the greater:
(A) A1l laws of physics relative to electromagnetics are identical and equally

valid, (B) the velocity ¢ is a field constant,

absolute”,

and (C) the rest frame is "locally

and is independent of the velocity of the
source.

We can close this section with the
sketch in Figure 4 summarizing what we have
done by way of structuring space with local-
ly autonomous electromagnetic fields - —
Maxwellian domains or magnetospheres, ex-
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tending in the case of the Earth many Earth
radii into space, whether built of "ether"
or perhaps of Einstein's selbstandig exis-
tierende Dinge - - within each of which all
laws of electromagnetics hold equally true;
also Figure 5 showing details of the highly
significant matter of stellar aberration.
As Resnick?86 stated:



If we are to describe events,
our first step is to establish
a frame of reference.

This we have done; moreover, each frame is
not only autonomous and equally governed by
the same laws in any part of the universe,
thus satisfying the requirements of the
First Principle of Physics; but the frames
are gpecifically those electromagnetic
frames belonging to the electromagnetic ex-
periments. Unfortunately, this stands in
some distinction to Einstein's ori%inal
statement of his First Postulatel03:

The same laws of electrodynamics
and optics will be wvalid for all
frames of reference for which
the equations of mechanics hold
good.

It does by no means necessarily follow that
inertial and electromagnetic domains are
identical.

Again to quote Resnick?8% and this
time as a spokesman for the consensus of
historic relativity:

If an ether exists, the spinning
and rotating Earth should be
moving through it. An cbserver
on Earth would sense an "ether
wind", whose velocity is v
relative to the Earth.

Nothing in modern geophysics and magneto-
spheric physics conveys any reason for
presuming that an observer on the deeply
embedded lithospheric surface of the total
magnetospheric planetary body would ex-
perience an '"ether wind”, or indeed any-
thing but the null datum v = 0 just men-
tioned. The magnetospheric body, not the
lithospheric, moves through the helio-
spheric ether or field; and until the in-
struments of experimental physics are
brought beyond the magnetosheath - - the
boundary of the local Maxwellian domain - -
no more "ether wind" will be detected than
one might expect from testing for an at-
mospheric wind inside an airplane instead
of out on the wing.

As for aberration, the present model
seems so simple as to be obvious: A beam
from some socurce outside the geosphere
strikes the magnetosheath at time ¢, imme-
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diately leaving its relationship to the
heliospheric field and thenceforth travel-
ing relative to the field coordinates of
the geosphere. In effect, this is to esta-
blish a pseudo-image on the outer wall or
"domain ceiling', which thereafter acts as
its own source, precisely as the case for
sonics when a moving compartment is struck
on its outer wall; and when the beam has
reached the telescope at time ', the geo-
sphere has moved a distance v(t' - t) re-
lative to the heliosphere and original
beam entry. This displaces the image from
the actual position by the usual angle

9 = sin~1g.

Suprisingly enough, the value
v = 30 km sec~l has been used unquestion-
ingly since the first tests; yet this is
the value for Earth motion relative to
heliocentric coordinates. Nobody seems
ever to have mentioned the strange distor-
tions that should appear in the annual
aberration circle, or ellipse, in view of
the known greater motions of the solar
system relative to the external stellar
beam sources, Thus the Smoot, Muller,
Gorenstein?50 313 group, following
Peebles' suggestion, have measured the
motion of the solar system relative to the
2,79K background radiation an entire order
greater than the planetary velocity v,
and a galactic motion even twice that.
From astronomical data Rubin, et al.4%6
have found a celestial velocity of the
solar system vg = 600 t 125 kps in the di-
rection £ = 1359, b = -89, and even a
motion of the Local Galactic Cluster of
V450 kps toward £ = 163°, b = -1109,

One must therefore ask: From whence
the simple symmetrical ellipse of stellar
aberration? And if B = v/c relative to a
cosmic background of either radiation or
ether, why should v = 29.8 km/sec, which
is precisely and uniquely the local motion
of our geosphere relative to its embedding
heliosphere? This short-sighted interpre-
tation is perhaps excusable for those liv-
ing in days midway between Ptolemy and
modern cosmology, when Copernicus had only
upgraded astronomy from geocentricity to
heliocentricity; but today the scenario has
expanded even beyond the galactocentric - - =
and nobody yet asks why aberration should
find its measure in the local v = 29.8 km/
sec.
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Figure 5. Aberration according to the magnhetospheric model. As the terrestrial
magnetogpheric body, say, moves to the right in the course of its motion within
the heliosphere which embeds it, electromagnetic signals within the field of the
heliosphere, traveling at velocity ¢ relative to that field, impinge upon the
magnetosheath of the terrestrial field and then continue at velocity ¢ relative
to the new field coordinates. The frue sky pattern accordingly becomes imprinted
as an apparent pattern on the Earth observers' "ceiling"; and the displacement of
the latter from the former becomes precisely measured by the aberration constant
B8 = v/t. (A) Star at actual zenith, telescope tilted; (B) star at presumed zenith,
telescope vertical.

For the two facts of (1) the symmetry, |stellar beam has adjusted its fixed ve-
and (2) the uniquely identified velocity locity ¢ to the geospheric coordinates,
value should have long ago convinced re- and (c) that previous to the geospheric
lativists in turn (a) that aberration is a entry, it had similarly adjusted its tra- =
function of a protected embedded geosphere |vel to velocity ¢ relative to heliospheric
relative to the protective and embedding coordinates.
heliosphere only, (b) that the incoming




Prediction of Relativistic Mass

With the limited velocity ¢ thus es-
tablished, these two considerations im—
mediately command attention: (1) The e
probably establishes an asymptotic limit
for motion within an electromagnetic field
much as the sonic velocity sets one for
both aerodynamics and hydrodynamics, and
(2) the most common relationship for such
asymptotic approaches in physics and
mechanics is the cosine/secant relation

-1
Y

1
1

Vy _ . =1
E) = cos sin B

-1

1]
i

cos 9 = cos (sin”

(cos sin™ 'B)

H

sec ¢

Let us return again to those early
principles of physics, specifically the
conservation laws and the radiation mo-
mentum established by Maxwellian field
theory. As for the force formulation

F = d(mv)/dt

we can either grant this to Newton's orig-
inal proposal, as earlier explained, or
take it as inherent in his definition of
force as the rate of change of momentum,
or again simply introduce it as the pro-
position at hand, namely that mass is a
variable. In no case shall we touch ei-
ther the Special Theory or the Lorentz
transformation.

Consider the kinetic energy in its
ordinary form for mechanics and physics:

We can then write

. d (mv)
=mv . dv + v
de

dEk =vdp = v

de

= pdv + v

But for v = ¢ we have already shown

that

dm = dE/c?
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whereupon

dEk = c2dm
=qmv . dv + v2 . dm
c2 . dm - v2 dm =mv . dv
so that
(c2 - vz)dm =qmv . dv
and
2 2
c” - v _mv . dv
( 2 )-dm_, 2
o c
2
= (1 - !ﬁﬁdm
_ o
Dividing by m and rearranging:
v2 dm _ v . dv
(1~ %) S Lo QY
C m c
2
=3d(1-%)
2 C2
such that
( v
d(1 - =)
dm ¢
= -
" (1 - v%/c?)
which integrates to
2
logm= -% log (1 - 570 + Tog m,

where log m, as integration comnstant pre-
cisely expresses the rest mass m,. There-
fore

2
Tog = = Tog (1 - -\4-27)'1/2
m, C
and
m/m = (1 - vo/ch)
or
m=m_ (1 - vz/cz)"l/2
0



which introduces exactly that cosine (se-
cant) factor which we predicted.

For as already mentioned, this is the
same factor found in the linear equations
for both hydrodynamics and aerodynamics,
extrapolating to infinite values for the
various mechanical measurements or forces
required to propel mass through the re-
spective medium at v = ¢, = Mach 1 using
propeller—drive. In ballistics it is the
factor which measures the horizontal tra-
vel of a projectile fired at angle 8 to
the horizontal; in optics it controls the
shadow of the sundial; in mechanics again,
the force required to push a vehicle up a
ramp at angle 6. 1In fact, and as every
physicist . knows, cos 6 is neither more
nor less than the direction cosine of a
vector which transforms x to its Cartesian
component x' = x cos 6. We call attention
to this simple matter in passing merely to
prevent attaching special mathematical
significance to the form of the Lorentz
transformation:

X' = v(x - vt) = sec (sin'le) (x - vt)
- X - vt
Ccos 8
y'.z' =y, z
th =y (t- %) = sec (sinTlg) (t - %
c » c
= { - vx/c
C0s 6

which is seen to differ from the Galilean
transformation only in this factor

cos 6 = (1 - v2/c2) %, or rather

Yy = sec 8 = sec (sin—1 B)= (1 - v2/c2)‘%-
The whole set of transformation equations
resulted from, and continues to express,

a very special kind of space model; but
they follow as well from acoustics and even
ballistics when one expunges from both time
and space the secondary Doppler increments
due to (1 - v2/c2). Thus to retain the con-
stancy of ¢

c = x/t=x"/t'
and since

2.5
(1 - vo/c?)

(1 - vz/cz) = (1 - v2/c2)%
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then

c = y(x - vt)
v(t - VX/CZ)

which obviously conceals the Galilean
transformation, and reduces to it as
v + v'<<c.

This is not the place to argue the
choice of transformations; but it is the
place to point to this critical factor
(1 - v2/c )“%, the hallmark of both
relativistic mass and the Lorentz trans-
formation equations, and to remind our-
selves that it arises out of these fore-
going considerations completely independent
of any transformation equations. The
Lorentz transformation equations may de-
rive from 1%, but it does not arise from
them. The reason for this remark is to
urge the keeping of intellectual flexi-
bility when it later becomes necessary to
judge whether to treat measurements of
ym, and YT, as scalars or vectors when
considering transformation.

If we now return to considering the
classical kinetic energy

£, = % v

and let m become a variable increasing as
shown with v - ¢, then

Ek =4 mv2
2
= (m - mo)c2 = mc? -1 - !7)—ﬂ
c

which becomes the generalized formula for
the kinetic energy of any body moving at

velocity v < c. Expanding the term on the
right with the binomial theorem, and let-
ting 8 = v/c

_ 2 2,3 4 2
Ek =m, C (1 + L8 4+ g‘B + ,..} - mO C

we see that at small values of v/c

Ek =k mv2
while at v/e = 1
Esz:mC2



which ties this line of inquiry to the
earlier consideration of mass-energy
equilibrium, as well as to the relativist-
i _ 279y -k

ic factor y = (1 - v4/c?4) =,

Remarks on Historical Background

Experimental proof for m = f£(v) came
about through fusion of five mainlines of
thought and discovery, arising conjointly
out of theoretical and experimental phys-
ics, and rather uniformly consummating
within the last third of the last Century:

1. Formulation of the Ampere-Faraday
research data into field eqguations

2. Development of the gas-discharge
tube with discovery of 'cathode
rays"

3. Discovery of radioactivity and
the "Becquerel rays"

4. Theoretical modeling with eventual
discovery of the electron

5. Discovery of magnetic deflection
of the high-velocity electron
nraysn )

Foremost if not first was Maxwell's set

of field equationsz36 237, subsequently
refined and somewhat modified by Helm-
holtz159 160, J. J. Thomson330, Hertz!®3
16”, HeavisidelS53 154 155, also perhaps
such as Bolthann3”, FitzGerald!!”?, and
Cohn®"; and these equations then really
nested anything that we have to say re-
garding the other four. For the work of
Maxwell, when added to that of Newton,
produced a complete physics, short of
nuclear physics with its weak and strong
interactions; and the cother four lines of
discovery all dealt with electromagnetics
rather than mechanics. Note that we cut
the listing of authors short of the in-
trusion of relativists Lorentz, Larmor,
Poincaré, and Einstein for reasons of
keeping a clear perspective, since nothing
that we have to discuss will depend in any
way upon their contributions. Our purpose,
as already indicated, is to re-evaluate
physics as it stood at the time of the re-
lativistic revolution, so that we can
stand where the founding fathers stood

and follow their reasoning, then judge it
in turn from our own superior stance of
modern science. Let us now run quickly

through the historic "roots" of our five-
fold subject.

Electron theory, upon which the con-
cept of relativistic or velocity-dependent
mass essentially became founded, arose out
of those long lines of inquiry into the
nature of electricity and magnetism which
would eventually result in the welding of
electromagnetics and mechanics to estab-
lish physics. Certainly it is interesting
to reflect that electricity in its passage
through solid conductors ushered in the
age of electrical engineering, that its
passage through liquids opened such an en-
tirely different array of phenomena as to
alter all of chemistry, and that atomic
and nuclear physics were born out of its
passage through rarified gases.

Electricity in forms of electrosta-
tics traces historically into immemorial
times, the word itself deriving from the
Greek YWiektpov or electron meaning "amber'|
and recorded discussions of giving amber
an electric charge by rubbing it with
cat's fur and other materials trace back
to the pre-Aristotelian times of Thales300
w600 B.C.; to Aristotle's pupil Theophras-
tus328 32% geyeral centuries laterj; and
into the Roman Empire with Plinius Se-
cundus?®! of the First Century A.D.
Similarly magnetism had been recognized
by ancient peoples handling "lodestone",
or magnetic iron oxide Fe304; and the geo-
magnetic field was also detected at some
unknown but early date because of the in-
sistent directionalism always taken by
lodestone, or by a piece of iron which
had been rubbed with it, when freely sus-
pended in air or floated on water. While
origins of the compass are still strongly
debated, there is no problem tracing it
back to Roger Bacon's Opus majus in the
13th Century, Alexander Neckam's De
utensilibus in the 12th Century, and so on.

In 1600 A.D. Sir William Gilbert
(1540-1603), physicist and personal phy-
sician to Queen Elizabeth, established
magnetism within physics by his great
classic De magnetelse; and he introduced
the Latin term vis electrica for the
strange invisible force. In 1650 Walter
Charleton coined the word "electricity"
in his strange little Ternary of Para-
doxes; then during the next quarter-
century Otto von Guericke initiated the



long line of special studies that would
eventuate in the dynamo or electric gen-
erator two centuries later. His spinning
a sulfur sphere mounted on an axis was
still limited to electrostatics; but his
1672 book De vacuo spatia, in which he
discussed this experiment, did add the
further dimenion of vacua to the new
physics; and shortly after the turn of
the new century, in 1705, F. Hawksbee in
England not only discovered luminescence
as an electrical phenomenon attending the
rubbing of amber in an evacuated closed
vessel, but also found it to be pressure-
dependent.

During the 1700's electricity came
into physics in both electrostatic and
electrodynamic forms, and with its first
theoretical models. Beginning about 1733,
the Superintendent of Gardens for the King
of France, by name C, F, du Fay (1706-90),
discovered that sealing wax rubbed with
cat fur gave one kind of charge, while a
glass rod rubbed with silk gave another,
such that bodies attracted to the ome
would be repelled by the other. He
named them respectively "resinous" and
"witreous" electricity, for obvious rea-
sons; and he thereby started the historic
Two-Fluid model which would stand as a
half-truth for over a century, prefiguring
the ions of electrolysis, and indeed the
proton and electron in the case of hydro-
gen. The other half-truth was shortly
forthcoming from the English colonist Ben-
jamin Franklin (1706-90), who strangely
enough had the same lifespan as du Fay.
Franklin's famous "kite experiment" of
1752, running current from lightning down
a kite string into a '"Leyden jar" recently
invented by Musschenbroek in Leyden, and
independently by Von Kleist in Kummin,
established his international prestige.
When in 1756, following a studZ of elec-
trostatic induction, he wrote?

The electrical matter con-
sists of particles extremely
subtle, since it can permeate
common matter, even the
densest, with such freedom
and ease as not to receive
any appreciable resistance...

he not only gave the ''particle" concept

strong standing, but at the same time
established a One~-Fluid model by having
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these particles represent the electricity
- - thus prefiguring the electron. Here
is where the terms negative and positive
also arose. For Franklin reasoned that
his hand became deprived or "negative" of
the particles when they passed into the
amber durlng striking, giving the amber

a "positive' supply.

Evacuated systems received renewed
attention in 1752 with William Watson
picking up the von Guericke-Hawksbee trend
and evacuating a tube three inches in dia-
meter and three feet long: Again lumini-
scence, which increased with decreasing
pressure, In the 1760's Priestley, also
Cavendish, established the Inverse Square
Law for electrostatic force, later to be-
come known as Coulomb's Law

®1€2
2
Y

F=k

which bears such a striking similarity to
Newton's Law for gravitational force

My Mo
2

F=6

both of which still hold sway today. In
1776 Cavendish further suggested that
electricity involves two factors: (1)
Quantity and (2) intensity - - these of
course becoming respectively amperage and
voltage. Then in the last two decades of
that rather remarkable Century, while the
United Colonies were becoming established
as the United States, Luigi Galvani (1737-
98) and Alessandro Volta (1745-1827) per-
formed those experiments with frog legs
and stacked metallic plates which intro-
duced physics to electrodynamics.

Volta's announcement of his "pile"
came by way of a letter from him, read to
the Royal Society in London by Humphry
Davy early in 1800; and by September of
that same year Davy had his own paper on
the subject in Nicholseon's Journal, offi-
cially launching the subdiscipline of
electrolysis. Within six months he had
another six papers; and while still at age
26, in 1805, he received the Copley Medal
of the Royal Society. The ''voltaic piles" *
rapidly increased in size; arcing came
under investigation; and Oersted in 1820
performed his famous lecture demonstration
which thereafter linked electricity to mag-



netism, inspired Ampere to christen "elec-
trodynamics" with a classical publication
in 1825, and eventually led to Maxwell's
fourth field equation

VX B = (4r/c)j + (l_) 3

Davy's able protégé Faraday quickly enter-
ed the field, confirming an observation by
Christie in 1826 that magnetism and light
were also interrelated, then discovered
the laws of induction which became Max-
well's third field equation

- 1y
VX E = -(E) B

Faraday himself in 1838 had picked up
the evacuated tube technique, though now
with use of an electrical circuit rather
than merely an electrostatic charge; and
he promptly encountered some strange mat-
ters of a glow layer on the cathode, sepa-
rated from the glowing gas column by a
"negative glow" or "dark space'. Abria in
France even obtained a striated structure.
The tube used in those early times was
known as the "Rumkorff apparatus', having
been developed by a physicist of that name
working in Paris with an induction coil
surrounding an evacuated glass tube. If
phosphorus were placed in the tube, both
"dark space' and '"striations" were easily
obtainable. . in beautiful display. But this
mainline of the gas-discharge tube waited
upon Heinrich Geissler in Germany to de-
velop his tube with platinum electric ,.5p
terminals sealed into the glass. Plucker
in 1858 published the first outstanding
paper in this field using the new tube. At
first he followed the traditional setup of
air at reduced pressure, and Hg present
for evacuation; but then he replaced the
air variously with H,, P, vapors of etheric
oils, and so on, finally removing the Hg
as well when evacuation was completed. Now
there appeared a greenish phosphorescence
on the tube walls near the cathode, which
Plucker rather cogently concluded was
caused by some kind of emanation from the
cathode. And as early as this, he noted the
influence of a magnetic field on "electri-
cally generated light"' - - presumably the
famous "arc blow" of modern welding, which
in turn had been observed nearly a half-
century before Plucker by Davy in England,
also Arago in France.
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Plucker published important contribu-
tions in 1859270 and again in 1862271,
using commutators and other sophisticated
equipment; but the next great hallmark was
the work in 1869 of his pupil Hittorfl67,
who tested the mysterious emanation from
the cathode by placing various materials
between it and the wall. Whether conductor
or insulator, the blockage was complete.

In 1878 there was a fine research pub-
lished by De la Rue and Muller’? using
their new "chloride of silver" battery run-
ning >1000 cells. But the showpiece of that
year was the Bakerian Lecture before the
Royal Society of London, given by William
Crookes and entitled On Repulsion Eesulting
from Radiation®?. TFor this brings us back
to Newton's old query whether "...the Rays
of light should possibly be globular bodies
..."258  next ties the story into that of
radiation pressure on our so-called Route I
and finally brings us to the very threshold
of the discovery of velocity-dependent mass,
For one may recall that in 1879 Crookes
made his proposal of "matter in a fourth
state"GO, adding that here is possibly "...
where the corpuscular theory of light may
be true"; and this with some further intri-
guing remarks by Goldstein in 1880 trigger-
ed the historic paper330 of J. J. Thomson
the following year, which essentially
launched the search for m = f(v), and along
both Routes I and II - - radiation pressure
and velocity-dependent mass.

So here is the background for the de-~
velopment of relativistic physics in gen-
eral, and in particular for Einstein's
long-puzzling unreferenced paragraph open-
ing his 1905 paper87. Thomson said330:

According to Weber's TLaw, the
force does not depend on the
actual velocities of particles,
but only on their velocity re-
lative to each other, whereas
according to the laws we have
investigated, the forces de-
pend on the actual velocities
of the particles as well as on
their relative velocities: thus
there is a force between two
charged particles moving with
equal velocities in the same
direction, in which case of
course the relative velocity

is nothing.



Here we see that which prompted Einstein;
and it comes as some surprise to learn

that Weber, whose powerful mid-Century hold
on electromagnetics3“” was eventually over-
thrown, not only named relative motion as
the key to electrodynamics, but avoided the
false supposition, so popular throughout
those times of ignorance regarding the mag-
netosphere, that the medium or field of the
embedding heliosphere washed through the
planetary body - - or at least across the
face of the lithosphere, rather than being
held to great distances by the geospheric
field as we now know to be the case. As
Thomson continues, he discloses in a single
sentence that misconception which would be
responsible for launching the new physics,
beginning with the famed Michelson experi-
ment2"** of that very gsame year:

It must be remembered that
what we have for convention
called the actual velocity of
the particle is, in fact, the
velocity of the particle re-
lative to the medium through
which it is moving ...

- -~ this medium being the erromeously pre-
sumed cosmocentric "ether'" which always ap-
peared in their calculations with the
doubled error of presumed heliocentricity,

Picking up the recent observations of
Crookes and Goldstein on electrical dis-
charges in high vacuum, Thomson introduced
the idea of relativistic mass as follows:

The charged sphere will produce

an elegtric displacement through-
out the field; and as the sphere
moves, the magnitude of this
displacement at any point will
vary. Now, according to Max-
well's theory, a variation in

the electric displacement pro-
duces the same effect as an
electric current; and a field

in which electric currents exist
is a seat of energy; hence the
motion of the charged sphere has
developed energy, and conseguently
the charged sphere must experience
a resistance as it moves through
the dielectric. But as the theory
of electric displacement does not
take into account anything cor-

responding to resistance in con-
ductors, there can be no dis-
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sipation of energy through the
medium; hence the resistance
cannot be analogous to

an ordinary friction re-
sistance, but must correspond
to the resistance theoreti-
cally experienced by a solid
in moving through a perfect
liguid.

In other words, it must be
equivalent to an increase
in the mass of the charged
moving sphere, which we now
proceed to calculate ...

We have supplied the italics, since the
greatness of this remark was undoubtedly
not even recognized by Thomson himself.
Using the rather archaic symbols of his
time, he calculated the kinetic energy to
be

2 2
S0 (FSE v 6 Ern I axaydz = BE P

where p 1s not the momentum, but the
velocity; a the radius; u and e the usual
permeability coefficient and charge; f, g,
% the components of the electric displace-~
ment, and so on. If we then let m be the
mass of the sphere, the "whole kinetic
energy"becomes

whereupon

... the effect of the
electrification is the
same as if the mass of
the sphere were increased
by

4 pef

15

or, if ¥ be the potential
of the sphere, by

ﬂ-guKZVZa

where k is the inductive capacity, with
« = (9x1020)=1 at that time. This would

mean that Thomson's historic expression



for relativistic mass would be

Exactly two decades passed before
this brilliant prediction was put to test,
and particularly in the sense of taking ad-
vantage of the V factor in his fourth
equation. The whole story essentially wait-
ed for particle velocities greater than
those available to the gas-discharge tube
at that stage of its development; and this
introduces the third "mainline'', namely
the discovery of radioactivity. It was
further necessary to distinguish wave
radiation from the corpuscular electron
beam, a pursuit consummating with the dis-
covery of the electron on the fourth main-
line; whereupon it only remained for the
fifth - - the study of magnetic deflection
- - to disclose the velocity dependence of
mass for this corpuscular emanation. All
three of these remaining research fields
developed so explosively in so short a
period of time as to merit the name "mad
decade" for those closing years of the 19th
Century. More precisely,this "mad decade"
measured itself with interesting precision
to either side of the centennial boundary,
namely from the discovery of x-rays in
1895 to Einstein's paper in 1905; and it
will now be seen in the following story of
those critical years that the paths of de-
rivation for both equations A and B were
in maturity before the founders of rela-
tivistic physics were coming into public
attention at all, so far as applying their
new concepts to these lines of thought.
Let us now attempt to run over in a few
paragraphs a section in the history of
physics which has supplied the contents
for several hundred books.

On 8 November 1895 Wilhelm Rb'ntgen191
193 203 266 287 342 347 _.de the astonish-

ing observation that a barium platinocya-
nide screen, which happened to be lying in
his laboratory at some distance from the
high-vacuum tube and completely obscured
from "line-of-sight radiation", suddenly
glowed when the tube was activated, then
ceased when turned off. He immediately
proceeded to check this surprising indi-
cation of a radiation which penetrated
opaque bodies. Late in December, Rontgen
communicated his cbservations at a meeting
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in Wurzburg, and on 4 January 1896 to the
German Physical Society in Berlin. Within
24 hours of this last, the news media of
the entire world were carrying the shock-
ing story of the man who photographed his
own skeleton. The classic photograph,
which shortly accompanied the story,
showed the bones within a human hand, one
finger of which wore a ring; and the re-
cord now seems to show that this hand
belonged to Frau Rontgen - - though he
undoubtedly took some photographs of his
own hand also. This then introduced phy-
sics to x-rays - - the wave component
among the emanations from the high-vacuum
discharge tube. Interestingly, this year
of 1895 marks the discovery date for x-
rays;but the radiation had obviously been
produced in laboratories using high-
voltage vacuum discharge a full century
back, and perhaps even as early as 1785
by William Morgan when he was still re-
stricted to electrostatics.

At 1'Ecole Polytechnique in Paris in
1896, Antoine Henri Becquerel?3 initiated
a seriec of six papers in Compte rendus
for 1896 alone, with others following din
1897; but his attention, rather than upon
discharge tubes, concerned naturally oc-
curring emanations that might be found
from materials known for their fluores-
cence. Potassium uranyl sulfate KpS04. -
U02504 2H90 was one of these; and when
its crystals, wrapped in black paper and
placed on a photographic plate, darkened
the plate, radiocactivity came into phy-
sics. Becquerel proceeded to test numer-
ous substances by placing them between
plates charged at 100 V, using current
fluctuation as a criterion for emanation-
induced conductivity of the air. A number
of substances evoked a response; but
materials containing U were in a class by
themselves, separated by at least two
orders of magnitude.

On 24 March 1898 Schmidt307 in Ger-
many submitted a paper showing that
thorium was similarly radioactive; but
the mainstream remained in France where
Becquerel had meantime recommended to
Pierre and Marie Curie that they pick
up his studies where he had to leave them
off due to pressure of other obligations.
The story is too well known to labor here,
except to say that in July and December
of 1898 this famed husband-wife team of



physicists initiated their historic

series of papers63 64 65 67 68 306 yhich
isolated and identified the new elements
Ra and Po, using the impure ore pech-
blende or uraninite containing 40-90%
U30g. Demarcay7“ 75 quickly confirmed
this, and established Ra as a new ele-
ment displaying 16 distinctive spectral
lines. Still in 1899,Debierne21 discovered
actinium, though his results were not pub-
lished for several years.

Meantime behind scenes in the year of
Rontgen's discovery was the equally
epoch-making event of a young New Zealand-
er named Ernest Rutherford, coming from
Christchurch to Cambridge on a scholarship
to study Hertzian electrodynamics under
J. J. Thomson. Rutherford naturally became
caught up in the new excitement over radio-
activity, moved in 1898 to a professorship
at McGill University in Toronto, and in
1899 showed that not -only Becquerel rays
emanated from U, but also another type of
much less penetrating power. Pierre Curieb®
quickly confirmed this for Ra, showing
that the one was highly penetrating and
subject to deviation in a strong magnetic
field, while the other was nondeviable
and much less penetrating. And still again
in this climactic year which closed the
19th Century, papers bg Elster and Geitelll
Meyer and Schweidler2" and Becquere120
identified the "Becquerel ray" from radio-
active sources as having the same funda-
mental nature as the "cathode ray" from
the vacuum tube. The one was merely more
powerful than the other.

In 1900 Rutherford?99 opened the new
Century with his famed work on atomic phy-
sics; and six years later - - with the
help of such as strutt323 in 1901, Crookes
61 in 1902, DesCoudres’® and Becquerel??
in 1903, MacKenzie?29 in 1905, and Huff169
in 1906 -~ - he completed the distinguish-
ing and cataloguing of radioactive and
vacuum-tube emanations by identifying
the sluggish and nondeviating component

as the o-particle, or helium nucleus298,

Electron Identification

There now remain just the two main-
lines of electron identification and the
measurement of its velocity-dependent mass
by magnetic deflection. We have watched
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magnetic deflection already coming into
use as a primary laboratory tool, and the
vacuum tube rapidly increasing in charge
potential, hence in "cathode ray" velocity.
Meantime the Becquerel or B-rays had come
into research availability at velocities
far superior to those provided by the
vacuum tube, at least in these early
stages of its development; and the re-
searches shortly to be discussed will be
found divided between tests on (a)cathode
rays and (b) Becquerel rays, with the lat-
ter taking a quick lead because of the
velocity advantage.

As for electron identification, we
shall broadly point out that the back-
ground of the electron arises out of the
deep and undistinguishing confusion over
"corpuscles'" or "particles" in early
theories for both light and electricity,
to say nothing of the molecules of chemis-
try; that the "particles" of Benjamin
Franklin, in days of translating the opti-
cal lightning flagh into electricity, be-
came on the one hand the "ions" of Grott-
hus, Clausius, Davy, Faraday, Kohlrausch,
and Arrhenius in liquid electrolysis,while
on the other hand becoming the "charge"
or "unit of charge'" in the gas-electrody-
namics of Faraday, Maxwell, Lorentz; also
that those who later founded relativistic
physics - - notably Lorentz, Larmor, Poin-
caré, and Einstein - - were specifically
concerned with transformation mathematics
applicable to a "moving charge" or system
of such charges within a Maxwellian field,
That which Lorentz referred to, for exam-
ple, as a "point charge' at the beginning
of the "mad decade"?20, in the same year
of the 1895 Rontgen discovery, gave way to
the title Theory of Electrons for his
book at the close of that decade??53,

In more detail, one can see the elec-
tron concept arising out of the 19th Cen-
tury molecular chemistryl37 0f what size
is that minimum aggregate of the "dindivisi-
ble atom" which, if broken into its com-
ponent atom parts, loses its distinguish-
ing features as a chemical? In fact, what
size 1s the atom? For from these two
questions naturally arose the third: Of
what size is the unit charge of electri-
city, eventually called the electron?

Thomas Young in 1816, in his essay on
Cohesion written for the Encyclopaedia
Britannica came up with one of the first



reasonable estimates for the size of the
water molecule based on steam condensation:
o = 10~9%4inch. Mid-century both Clausius in
Germany and Maxwell in England attempted
calculations using viscosity equations for
gas flow, but were left with two irresolv-
able unknowns of size and count. Loschmidt
discovered the necessary second equation
for this by assuming that the same gas con-
densed to liquid has its density likewise
a function of size and count - - the famed
Loschmidt Number!?", This then went by way
of determining Avogadro's Number in Chem-
istry, and the charge carried by the elec-
tron in physics. In 1874 G. Johnstone
Stoney began his considerations of elec—
tricity as comprising units!?6. Tn 1881 he
estimated his charge at 3 x 107+ "abso~
lute electrical units"322; and in 1891 he
gave it the name electron3?!, Six years
later J. J. Thomson329%A presented his
classical paper on this subject, proving
that such a particle did indeed exist, and
that its mass was of the order of 107

that of the H atom. This value is now
known to be n0.54 x 1073,

While the papers of Stoney and Thomson
stand out in history today with great clar-
ity, they were by no means the pushovers
they seem, so far as minds of that. time
were concerned. For despite another strong
stand taken by Thomson in 1898331 and again
in 1899332 also an outstanding paper by
Sutherland32" identifying cathode rays and
the so-called Lenard rays as streams of
negative electrons, in contrast with the
wave forms of Rontgen's rays, with still
other papers in 1903 by Thomson333 and H.
A. Wilson®*9, the famed World's Fair or
St. Louis Exposition in 1904 still found an
entire day devoted to debating this "atomic
kinetic" concept from the British Isles vs.
the continuum model of Ostwald and his
fellow "Energetikers" on the Continent - -
among whom were none less than Helm and
Ernst Mach. Van't Hoff sided with the
atomists, and Boltzmann supported Van't ,
Hoff. This was the year, incidentally, that
an international Festschrift celebrated
Boltzmann's sixtieth birthday. Two years
later he committed suicide. This St. Louis
meeting was also the one at which Henry
Poincaré presented his historic paper27L+
on the newly emerging relativistic phy-
sics — - still one year short of the
arrival of Einstein.
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However, in 1906 Rober t Millikan en-
tered the field, and by 1909 ended the
dispute2"” with his "balanced drop" ex-
periments which were as indisputable as
they were beautiful. His major paper on
The Isolation and Measurement of the Elec-
tron appeared in 1910. Ostwald capitulated,
running a foreword in the 1912 edition to
his great Allgemeine Chemie, stating that
atomic theory was now well-founded.

f(v)

As so. typical of history when one comes
to examine it more closely, it is the natur-
al unfolding of events rather than the per-
sonal stature or accomplishments of discov-
erers that ring out the old and bring in the
new., Consider this world-shaking announce-
ment of Rontgen's in 1895, which brought him
the Rumford Medal of the Royal Society of

London in 1896, the Nobel Prize for physics
in 1901, and eternal fame; also consider
Becquerel's equally monumental discovery,
and his sharing of the 1903 Nobel Prize
with Pierre Curie. Then glance at the single
volume of Annalen der Physik for the few
months of 1895 prior to the one discovery,
and but a year prior to the other. For one
immediately comes upon Lenard's?07 great
work on the absorption of cathode rays and
the discovery that they penetrate opaque
objects such as thin metal foils. Little
wonder that those responsible for giving
the Nobel Prize to Rontgen insisted on in-
cluding Lenard as co-recipient.

Experimental Verification of m =

Then there are outstanding articles
by Paalzow and Neesen giving a compre-
hensive treatment of the passage of elec-
tricitz through rarified gases; by Lehr-
mann?’® on cathode rays, with a huge and
elaborate colored folder detailing their
characteristics; and by Wiedemann and y
Schmidt3%® discussing luminescence,also
photoluminescence as distinguished from
cathodoluminescence, with tests on a great
many substances under both cathode radia-
tion and monochromatic green light, and
including wranium compounds. Within such
a context, the action of Becquerel be-
comes understandable, and the chance ob-
servation of Rontgen expected,

Tmmediately after Becquerel's dis-
covery in France, W. Kaufmann'®? in Ger-
many initiated those studies of magnetic

*



deflection of Becquerel réys which would
move directly into establishing the
velocity-dependent relationship of mass

m = mo(1 - vz/cz)—l/2 -

Equation B

without aid other than superficial from
any of the coeval developments in the
new physics., His first publication in
1897 showed the deflection to be a func-
tion of the tube's discharge potential;
and his e/m calculation in terms of
"absolute electromagnetic units" gave
something of the order of 107/gm. A
second paper183 that same year refined
the calculation to e/m = 1.77 x 107, and
left him convinced that the rays were
particulate, as being claimed by Thomson
that very year. In 1898 Kaufmann refined
the value again to 1.86 x 107, though
experiments by Jaumann!7® and Lenard?08
using electrostatic deflection were giv-
ing values somewhat different.

Then in 1901 Kaufmannl®" made that
great historic breakthrough, the first of
the experimental demonstrations of veloc-
ity-dependent mass, While deflection of
the less powerful cathode rays failed to
disclose a variability clearly outside
experimental error, data for the radio-
active emanation left no question that
either the charge or the mass of the par-
ticle, as well ag its deflection, was a
function of field potential; and nothing
in physics would lead one to regard
charge as the variable. Some grave con-
ceptual considerations immediately arose:
Was the particle a mass which carried the
charge, or was the particle itself simply
charge? Upon what .configurational basis
or electron model should one explain such
data?

Immediately in January 1902, the
theoretical physicist M. Abraham ! propos-
ed the particular electron model that be-
came known as the starre Elektron or
"rigid electron', also the XKugeltheorie.

Abraham argued that the "electric force”

E = (mO + m) ﬂééz

distinguished a 'material mass' m, from
the "electromagnetic mass'" m, also (1)that
there is a transverse mass as well as the

69

longitudinal which had been earlier calcu-
lated by Searle, (2) that they differ in
value, and (3) that the transverse responds
more slowly than the longitudinal, though
both » = ag v >~ ¢. 1In short, the asymptot-
ic nature of the Maxwellian ¢ was now com-
zﬁg into both recognition and experimental
demonstration, with no relationship what-
ever to the Michelson-Morley experiment,
neither to any of the other matters which
were currently provoking the birth of re-
lativistic physics. Abraham first defined
these two masses mp and my in terms of the
sum of the triple integrals for both elec-
tric and magnetic fields

W = We + Wm
_ dv .2
We=[[] g E
dv. 5
W= fff B H

with the longitudinal mass becoming

_ 1 dw
Me = vV dv

But he then adopted the simplification
that the Bewegungsgrosse G is solely a

function of v. Whereupon
_ dG
Mg = dv
_ G
M =V

However, the second major question
remained: Was the mass fully accountable
by field theory, or does an independent
component exist which carries the charge?

Later that same year of 1902, Kauf-=
mann!®® answered this question with ano=
ther series of convincing experiments.
Here is his conclusion in the original
German with original italics:

Die Masse der Elecktronen
18t rein elektromagnetischer -
Natur.

The mass of the electron is purely elec~
tromagnetic in nature.



In a second paper that same year Kauf-
mann'®® studied his data in the context of
the Abraham model. He decided that

e.e 4]
boou, 3 ¥(8)
111 + g8 (1 + 8)
v(g) = — I
B 28
where B = v/c. Then when
g =0 : v(Bg) = 4/3
B =1 ¥(B) =

Abraham? agreed before the year was up:
The mass is entirely electromagnetic; it
is not a scalar but a tensor; and both mp
and my increase as some f(v). Interesting
equations appear in his work, such as

lel .

cm
0

1.865 x 107

For if that constant on the right were to
match the ¢ at the left, we would immedi-
ately have E = me?,

In 1903 H. Starke3!® accomplished the
notable result of raising cathode rays to
a sufficient velocity for demonstrating
m = f(v); and Abraham® published a major
work that same year. In 1904 Abraham"
generally confirmed all that had been
advanced before, and then boldly proposed
that that which applied to the mass of
electrons, applied as well to the mass of
molecules. Thus was "relativistic mass"
born, prior to relativistic physics - -
more properly called velocity-dependent
mags, since it had nothing to do with re-
lativistic concepts until its later adop-
tion by those working with transformation
equations.

In this pivotal year of 1904, still
one year before Einstein's paper, several
dramatic developments occurred. First,
Abraham's '"rigid sphere' model came under
challenge, on the one hand by Bucherer®!
who published an entire book on the sub-
ject, and on the other hand by Lorentz who
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had meantime developed his FitzGerald-
Lorentz contraction mode1218, and now in
1904 came out with his complete set of
transformation equations for moving bodies
in electrodynamics22'+ Through the re-
markable set of circumstances which we
shall not review here, Lorentz had been
forced, specifically by failing to recog-
nize the Michelson-Morley null as a proper
registration of the magnetosphere's rest
coordinates, to apply the same Pythagorean
or sec 8 factor to the foreshortening of
his electron in line of motion that Kauf-
mann had experienced with velocity rela-
tionships, since both were limited by the
same asymptotic ¢. Thus while Bucherer
chose a simple constant-volume but deform-
able electron, in contrast to Abraham's
rigid sphere, the restrictions placed upon
the Lorentz electron by the transformation
equations made it longitudinally compres-
sible but not deformable. The penalty for
this was that the particle vanished in
points of volume as its mass increased
toward infinity, which is not particularly
impressive as an argument; but its bonus
lay in this fortuitous circumstance of

the asymptotic (1 - v2/c2) —* approach as
v + ¢. Thus the least logical physical
model carried the most potent mathemati-
cal tool.

Exceedingly strange in hindsight is
this selection of the Lorentz electron geo-
metry which, as just remarked, was purely
fortuitous because his transformation equa-
tions happened to carry the same asymptotic
approach to ¢. For careful thought
should have disclosed at least two viola-
tions of quite elementary logic: First, the
asymptotic value for m -+ ym, becomes theo-
retically an infinite mass occupying an
infinitesimally thin disc whose area is
limited to the cross section of the normal
at-rest electron. This violates one's own
definitions, as well as his sense of rea-
soning. There is little problem with the
assertion that an electron would appear as
a disc of that limited size to an observer
from whom the particle was receding at
v = ¢; but what has this to do with rela-
tivistic mass? Are we discussing appear-
ances in optical communication, or an in-
terplay of mass and energy? Relativists =
have two quite distinctive matters at hand
here; and it is the rule to find them vari-
ously discussed in their literature in an
undiscriminating manner,



Second, if one does attribute increas-
ing mass to the observed e/m for the moving
particle, but finds it only under conditions
of an addition of E necessary to accelera-
tion with respect to the embedding field in
the original Lorentz~Kaufmann sense, and in-
deed as practiced today by all elementary-
particle accelerators, then its velocity has
an absolute parameter which destroys the
Principle of Relativity. So again: Which
is it? Vector or scalar? Relativistic
reciprocity and "appearances only', as some
noted relativists such as John Synge so
stoutly maintain, or simply neoclassical
velocity~dependent mass?

Finally, if velocity is absolute 1in the
sense of having scalar parameters relative
to the singular field which embeds the par-
ticle, then no requirement at all follows
for accepting the full machinery of the
Lorentz transformation to manipulate both
x and t. Neither is there any requirement
to restrict considerations on the shape and
geometry of the moving particle or object
to those restrictions Lorentz labored under
in deriving his equations from a totally
different category of experimental observa-
tions. No one has yet seen the shape of
the objects in question; neither has any ex-
perimental datum even indicated, let alomne
stipulated, their shape or geometric behav-
ior when in motion at velocities where the
Lorentz contraction is alleged to occur. But
let us return to this historic unfolding of
the mutually entwined Lorentz transformation
and Kaufmann's relativistic mass, bound to-
gether with the problem of asymptotic behav-
ior in Maxwellian field dynamics:

Therefore three different electron
models were in hand by 1904. In terms of
B = v/c, they were

1. Abraham's rigid sphere

2. Bucherer's (also Langevin's)
compressible constant-volume model

¢(8) = m/m = (1 82)71/3
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3. Lorentz's compressible in-line-of-
motion-only model

(1 - g%) %

A brilliant young German physicist named
Hasenohr11%9 150 yho was unfortunately
lost to science a decade later in World War
I, also entered this arena in 1904 with
calculations which have led some such as
Lenard?09 to regard him as the discoverer
of E = mc*. However, Hasenodhrl, like Com-
stock®® several years after him, still had
a problem deciding whether the tofal mass
was electromagnetic. Thus in 1904 Hasen-
8hr1l"*9 150 derived the relationship

.8 E
-T2
3 ¢
which he amended the following year to the
still inaccurate

m |

jrm

m' =

w |-
o

But he added some very perceptive statements
regarding the mechanical mass of a body
being increased by its heat energy, and the
loss of sclar mass over long periods of time
due to radiation.

Second, the renowned French mathemati-
cian Henry Poincaré made his historic ad-
dressZ7”, as we have already mentioned, at
the International Science Conference in St.
Louis, Missouri, where he put into publish-
ed statement the status quo of our present
Route IT as of September 1904:

The calculations of Abraham and
the experiments of Kaufmann have
then shown that the mechanical
mass properly so-called is null,
and that the mass of the electron
... 1s of exclusively electromag-
netic origin. '

This repeated verbatim of course the con-
clusions of Abraham and Kaufmann already
cited. Poincaré then proceeded to state the
two great consequences incident to such a ~
conclusion. First, the fusion of the two
classical conservation laws for mass and
energy into a single law:



This forces us to change

the definition of mass. We
cannot any longer distinguish
mechanical mass and electro-
dynamic mass ... There is no
mass other than electrodynamic
inertia.

Note that this is merely the final surfacing
of the electromagnetic momentum already in-
herent in Maxwell's equations, having noth-
ing to do with either Lorentz contraction
or time dilation, and despite the fortui-
tous entry of the Lorentz electron model as
already discussed. As for the second and
controlling consequence, Poincare added:

Perhaps ... we should con-
struct a whole new mechanics
... where inertia, increasing
with velocity, the velocity
of light becomes an impassable
limit.

This new 'mon-Newtonian" mechanics was then
reconstructed - - we must now carefully
notice - - not by Einstein, Poincare,
Lorentz, and Larmor as so commonly assumed,
but by G. N. Lewis in 1908 as given in pre-
senting our Route I. For at the stage now
under study, there is as yet no need what-
ever to intrude matters of optics, simul-
taneity, spatial contraction, time dilation.
All that has been made necessary is to (a)
add Maxwellian electrodynamics to Newtonian
mechanics, (b) recognize the consequences of
the asymptotic field velocity ¢, then (c)
fuse the formerly separate conservation laws
of mass and energy into a single law embody-
ing mass-energy equivalence.

Paulizzu, interestingly enough, later
took this and other statements of Poincaré
on that occasion of the St. Louis meeting
to "flesh in" his mathematics - - which
Poincare had held to a minimum at the time
because of his somewhat nontechnical au-
dience. Let us glance at his reasoning. In
prospect again is that "little black box" so
dear to the heart of the physicist, complete-
ly isolated and suspended loosely in the
middle of nowhere. The model is essentially
a cross between those of Einstein in our
Derivations II and III, except that now
there are two energy packets E/2 that are
emitted simultaneously and in opposite di-
rections such that Ap = 0. The model had
also been used by Langevin in 1913196, and
again by Fox!26 in modern times. The idea is
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to let the same event occur a second time,
but now with the transmitter in motion. Ac-
cording to the final settlement of these
Kaufmann-Bucherer experiments upon ¢(8) =
(1 - v2/c2)"%, as we shall shortly summa -
rize, the momentum now becomes

p=mv (1 - vz/cz)"l/2

The frequency change in the respectively
shortened and lengthened wave train becomes

E (1 + g) E (1 -38)
2y ’ 1

2(1 - 8

According to Poincaré the momenta would be

E (1 +38) , E
. 1
2c2 (1 - 82)2 Zc2

and since oppositely directed, then
1
bp = Ev/c(1 - g%

Conservation of momentum requires

myv m'v! Ev
1

where v' is the result of v -~ v'. But Poin-
caré had for nine years prior to 1904 been
espousing his Postulat de rélativité; and
since this would preclude any change in

position, it must follow that v' = v, and
(m-m')v _ Ev
2\ 2 2\
(1 - 8°)72 c(1 - g9)
whereupon
m-m' = E/c2

Since this is now independent of wvel-

ocity, it must hold for the rest-mass as
well, such that for any emission of E there
is a loss of mass according to -
2
E=mc



Langevin!9® and Fox126 merely used the
hv = E approach and the first-order Dop-
pler frequencies

hv (1 + 8)/c -

1

Ip hv (1 - 8)/c

"

2 hvg/c

such that the momentum loss 2 hvB/c, not
being attributable to velocity, can only
be written

(am)v = 2 hvg/c
= Ev/c2
and
Am = AE/c2

or, arguing from the particular to the
general :

mc2

E:

Third and most spectacular among the
hallmarks of 1904, of course, was Hendrik
Lorentz's publication of his complete set
of transformation equations for the electro-
dynamics of bodies in motion relative to a
Maxwellian field embedded in a cosmic-ether
background. Lorentz culminated the main-
stream of traditional ether models (1)
based upon a unique and absolute cosmic
rest frame, (2) devoid of any consideration
of the Earth's magnetosgheric envelope, ex-
cept for his dismissal?2l 223 225 5f tphe
early and fragmentary ”ether—draé" proposal
of George Gabriel Stokes317 318 318 320,
(3) founded entirely upon the optical null
from various experiments testing for bound-
ary velocity differentials on the surface
of the 7ithosphere, instead of tens of
thousands of kilometers farther out, in the
vicinity of the magnetosheath, and (4) us-
ing the short-sighted planetary velocity
v = 30 km sec—l for all considerations of
Earth motion relative to the supposed cos-
mic ether, despite the known fact that this
is the velocity relative to the rest co-
ordinates of the heliosphere, not the
cosmos,
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As we have remarked elsewhere3®0 362

to test the planetary velocity using an
interferometer, or any other electromag-
netic instrument judged suitable to such
an experiment, placed in a position within
the bounding walls of the magnetosheath
which protects the planetary electromag-
netic domain, is as irrelevant and thought-
less as to use an anemometer inside the
passenger compartment of an airplane to
test the air speed, or to toss a knotline
inside the hold of a ship instead of over
the rail,

The Founding of Relativistic Physics

Earlier we used the word "intrude"
for the founding of relativistic physics,
referring to its imposition of altered trans
formation equations and space model upon a
neo—-classical physics which now contained
Maxwellian electrodynamics as well as New-
tonian mechanics, and contained everything
necessary to explain the null datum which
was solely responsible for provoking the
revolution - - everything necessary, that
is, once the maturing electromagnetic
branch brought in magnetospheric geophysics
and astrophysics. We must now watch this
rather carefully chosen imputation with
great care as the following events unfold.

For modern knowledge of magneto-
spheres in the field of electrodynamics,and
gravitational equipotentials in matters of
sending space vehicles outside the terres-
trial field - - to say nothing of the Gen-
eral Theory of Relativity - - leaves one
with a space model which is absolute in the
sense of everywhere-contiguous domains,each
of which is "locally absolute" in the sense
of local autonomy over natural law. That
is, within each magnetospheric domain the
laws of electromagnetics hold equally true
and valid, and within each gravitational
domain the same holds for the laws of me-
chanics. Since gravitational and Maxwellian
domains are not necessarily identical, we
shall shortly confront an obvious source of,
error when the new relativistic physics
equates the reference frames of electromag-
netics with the inertial frames of mechanics.
Next we shall confront the much more seri-



ous aspect of misdirected thought when the
very experiments proving the now-known rest
frame of the Earth's Maxwellian field are
aborted toward a type of space that does
not exist in reality. The argument is fre-
quently heard that Maxwell's field equatiome
are not covariant under a Galilean trans-
formation, and that the Lorentz equations
subserve their own proof in so doing. But
this supposed failure of the Galilean trans-
formation follows quite simply from the pre-
supposition of the wrong space model. The
Lorentz-Einstein equations do indeed provide
covariant transformation, and covariant
group transformation - - but for an erron-
eous space model, from whence the paradoxes
of the Special Theory when extrapolated to
real space.

However, let us examine this important
event in somewhat more detail, namely the
unfolding and founding of relativistic phy-
sics, and specifically Einstein's Special
Theory of Relativity. We shall skip over
the major body of this enormous subject,
first on the presumption that its principal
features are generally known, and secondly
for the reason that we do not wish to di-
gress from our main thesis any further than
necessary to give proper context for judg-
ing the issues that are raised. We left the
subject with the publication of Lorentz in
1904, establishing what is today known as
the Lorentz transformation. The same trans-
formation had been published by Larmor six
years earlierzoo, again four years earlier
in a book!?9; -and Poincaré had presented the
equations before the French Academy of Sci-
ence?’5 yhile Einstein was still preparing
his manuscript. Occasionally a claim?8? is
made that Waldemar Voigt3“l published them
ag early as 8 January 1887 before a meeting
of the Koniglichen Gesellschaft der Wissen-
schaften in Gottingen; but this is merely
another instance of careless reading. For
although Voigt does consider what might be
called the equivalent of Lorentz's later
"local time", bhis equations are strictly
classical in derivation, preserving the
second-order Doppler effect rather than
erasing it, and merely showing the Pythag-
orean factor Vv 1 - vZ/cZ where it belongs,
namely for the transverse axes, Voigt's
paper is indeed a masterpiece; and rela-
tivists should read it carefully enough to
realize that, if one does wish to proceed
on a basis of '""local time" due to finite
signal velocity, here is how to do it
within real space, and without the foolish-
ness of time dilation.
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Einstein's Special Theory

When Einstein published his great
classicl02 ipn 1905, as fourth in line of
originators of the new transformation equa-
tions, he not only followed their lead in
overlooking the possibilities that the geo-
magnetic field, though well known to him at
the time, might well establish an electro-
magnetic rest frame extending far beyond
the ground-based instruments of the physics
laboratory, but he dismissed the entire
ether concept - - or at least so he thought
at the time. Instead he relied simply and
entirely upon arbitrary thought-experiments
and mathematical procedures for rationaliz-
ing a null optical datum, found frequently
and properly demonstrated within the terres-
trial rest frame, against a purely gedanken-
experimentische "ether wind". We remarked
earlier upon his having to renege on this
drastic and thoughtless step: First, the
elgentumliche Konsequensz as he called it,
or "peculiar consequence' of permanent and
irreversible clock alteration, which he
himself discovered by the middle of that
1905 paper to be a consequence of his open-
ing assumptions, immediately refutes his
own Postulate of Relativity by distinguish-
ing the actual traveler as the one who
transits coordinates which are at least
locally absolute; second, his subsequent
development of the General Theory produced
a space metric of absoclute sort, every part
of which has a gravitational potential whe-
ther an electromagnetic field is present or
not, with these potentials - - per Einstein
100 himself as of 5 May 1920:

...conferring upon space its
metric and qualities without
which it cannot be imagined
at all ...

According to the general
theory of relativity space
without ether is unthinkable...

We earlier called attention to this "return
to absolute space', marked mainly by the
arguments of Ives and Builder at mid-Century,
and the recent experimental demonstrations
of an isotropic 2.79K background radiation.
To these, of course, should above all be -
added the achievements of the international
space programs in defining in great detail
the magnetospheric structure of our own
planetary body, and the existence of simi-
lar magnetospheres embedding the Sun, a



number of the planets, and even certain of
the Galilean moons of Jupiter, There is no
known space travel, certainly throughout
the Solar System, which does not continu-
ally find the observer traversing a Max-
wellian field, or crossing the boundary
between fields. Assuredly the same will be
found for outer Galactic and intergalactic
space. And that any real motion relative
to a Maxwellian field is detectable is as-
sured by the entire armory of the field
equations.

In fine, the bold adventure of the
Einstein approach to the null datum pro-
blem in 1905 has since had to retract at
least to the original Larmor-Loreuntz-
Poincaré model of spatial absoluteness
based upon an ethereal cosmic background.
So let us return to 1904, in order to hew
a clean path from where we have been to
where we are going.

For at this point in time - - 1904
- - and as we have now clearly seen, the
two key matters of masg-energy equivalence
(Equation A) and velocity-dependent or "re-
lativistic" mass (Equation B) have already
been established in all essentials without
so much as touching this explosive and
collateral line of development of the new
physics, essentially beginning with the
first Michelson experiment in 188124% and
culminating with Einstein in 1905. We have
not found it necessary even to mention, let
alone explain, the long history of the null
datum with prism optics, interferometers,
turning-couples in charged condensers; the
matter of time dilation and erratic clock be-
havior has as yet no relevance whatever; and
the only reascn for the FitzGerald-Lorentz
contraction ever getting into the picture at
all, as we just explained, was that physicists
working Route II happened to make the arbi-
trary and entirely unnecessary choice of the
"geometry sideroad', wherein matters of de-
formation and form take on whatever signifi-
cance is necessary to the goal. This brought
the Lorentz electron into the picture, not
only because Lorentz was the leading author-
ity on electron dynamics, but because he had
already been forced by his misinterpretation
of the Michelson-Morley experiment to lay
in-line shrinkage of precisely this
cos 8 = cos (sin~l v/c) quantity upon every-
thing that moved, from interferometer arms
to electrons. But Lewis, we will also recall,
achieved this same goal without any regard
for electron geometry at all, and more

78

directly.

Einstein's Two Postulates

Because Einstein's paper of 1905 in-
troduced two postulates which have since
stood as landmarks in physics, special care
and respect must be paid them. The matter
seems particularly important because we have
here under study two virtually simultaneous
streams of development, each lasting exactly
a quarter-Century and beginning precisely in
1881, with both essentially consummating in
1905, yvet showing remarkable independence of
one another, despite the widespread assump-
tion of their complete interdependence. For
we will recall that the year of the first
Michelson experiment in 1881 was also the
year of Thomson's classic which initiated the
studies of both velocity-dependent mass and
mass-energy equivalence. These latter were
essentially complete in the year of Ein-
stein's publication, and prior to his publi-
cation.

In briefest thumbnail sketch, the dyna-
mic train of thought in the new relativistic
physics began with Michelson2"%% 1881 »
Potier's?80 calling him that winter2%6é (see
footnote in the latter referenced paper) on
neglecting the Pythagorean factor of the
transverse arm - Michelson and Morley's246
repeat performance in 1887 - FitzGerald's
suggestionll9 in 1889 that the arm in liune
of motion shrank by (1 - v2/c2)% » Lo-
rentz's?!9 incorporation of the contraction
into his study of 1832 on Maxwellian electro-
dynamics - Lodge's2l7 gpectacular experi-
ment in 1893 with rotating disks, and Lar-
mor's197 198 augpicious entry into the dis-
cussion -~ Lorentz's?20 development of a
semi-Galilean "local time' in 1895, which
immediately brought Poincaré27? into the
arena -+ Michelson's2%5 thoughtful but unfor-
tunate dismissal in 1897 of his "third hy-
pothesis" - Larmor's!98 200 historic 1898
"first" (paper read 13 May 1897) in achiev-
ing the transformation equations since known
as the Lorentz transformation - Lorentz's22l
222 223 aborting at the close of that Century
the only promising model in physics, namely
Stokes' fetal-stage magnetosphere317 318 320
Poincaré's paper on 11 December 1900
bluntly correcting Lorentz's charge trans-
formation, and strangely enough on the oc-
casion of being invited to address a meeting
honoring the Silver Anniversary of Lorentz’s
1875 doctorate » the staccato action of

>



27 May 1904 ... Lorentz??" presents his

classic paper in Amsterdam

24 Sep.1904 ... Poincare gives his his-—
toric address in St. Louis
18 Mar.1905 ... Einstein®! submits his

manuscript on Planck's quantum
11 May 1905 ... Einstein®® submits his
manuscript on Brownlan motion
1905 ... Poincare?’5 presents his
own transformation equations
before the French Academy of
Science, but credits Lorentz
with their discovery
1905 ... Einstein submits his his-
toric manuscript on electro-
dynamics
23 July 1905 ... Poincaré?’® gives a com-
prehensive lecture on relativ-
ity before Circalo Matematico
di Palermo
... Einstein's classici02,
later to be known as the Spe-
cial or Restricted Theory, ap-
pears in Annalen der Physik
1905 ... Einstein submits his manu-
script on mass-energy equiva-
lence®S to dnnalen ..

5 June

30 June

26 Sept.1905

27 Sept.

The history of physics has never been the
same since.

Against this background, and arising
solely out of the optical stream so far as
can be determined from examining his paper,
Einstein laid down what he called two pos-
tulates, and then proceeded to define si-
multaneity and signal-exchange in accor-
dance with them. But if one studies these
two postulates carefully, and particularly
with our present advantages of hindsight,
it becomes immediately apparent that there
.are in fact no less than six concealed
within the two, since stated in various
forms by many authors including Einstein
himself, and often variously used as may
suit a particular author's convenience -

- including Einstein himself, Certainly a
principal problem in modern physics is to
analyse these postulates more critically,
nail them down to a fixed set of crystal-
clear statements, then check the stepwise
reasoning of writers in the field of re-
lativistic physics, easily to be found in
uncountable numbers, who either imply
things that are not so stated in Einstein's
original, or who shift their interpretation
as may suit their purposes. The six easily
identified subheads can be listed as fol-
lows:
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Ia. All laws of the natural order
are equally applicabkle and
valid throughout all parts of
the physical creation.

Ib. BAbsolute space does not exist,
there being no motion except
relative motion.

Ic. 1Inertial frames serving the
laws of mechanics similarly
serve the laws of electro-
dynamics.

The velocity of light is con-
stant within any Maxwellian
field, and a limiting velocity
for motions of both mass and
energy.

ITa.

IIb. The velocity of light is inde-

pendent of the source.

The velocity of light is inde-
pendent of the observer.

Ilc.

But Ia is a principle, not a postu-
late. In fact, we shall here designate it
the First Principle of Physiecs. For with-
out dependence upon the equality, identity,
and universality of all natural laws
throughout the entire physical creationm,
none of the disciplines and discussions of
science could ever achieve more than tri-
vial significance.

As for 1b, we have already witnessed
its demolition: and with it, of course,
goes the long-heralded and much-published
Principle of Relativitg, which even caused
Bishop George Berkeley ® nearly three cen-
turies ago to predict:

It does not appear to me that
there can be any motion other
than relative .,.
and Poincaré to declare in 1895272 and
again before the French Academy of Science
in 1905275 - _ hence at both beginning and
end of the "mad decade':

The impossibility of demon-
strating absolute motion
must be a general law of
nature ...

To keep in clear focus exactly what it was
that Einstein had in mind when phrasing his



Relativitatsprinzip of 1905, let us see how
it appeared to others of that time, rather
than rehash what Einstein actually said, or
how it has become interpreted in modern
times. Here is the top experimentalist
Kaufmann!®’, expressing in 1906 both the
consensus and the enthusiasm with which the
new concept was quickly greeted:

The Principle of Relative Motion
affirms the complete recipro-
city of all laws of physics - -
that is, the interchangeability
of the so-called "stationary”
and "moving" systems.

Note this eager grasping of "complete reci-
procity". A virtually identical statement
was made by Max Planck in the very opening
sentence of his 1906 paper?®?, An age-o0ld
dream had been upset by the misinterpreta-
tion of the Michelson null, Einstein?®!
himself, the following year, confirmed this

very explicitly:

Dieser Schluss ist auf die
physikalische Voraussetzung
gegriindet, dass die Lange
eines Massstabes, sowie die
Ganggeschwindigkeit einer

Uhr dadurch keine dauernde
Anderungen er}eiden, dass
diese Gegenstande in Bewegung
gesetzt und wieder zur Ruhe
gebracht werden.

(This conclusion ig founded
upon the physical principle
that neither the length of
a ruler nor the rate of a
clock suffers any permanent
alteration when such instru-
ments are set in motion and
then brought back to rest.)

Well!

What a stunning contradiction to be found
within Einstein's own definitions, the in-
ventor of the "slow equatorial clock” two
years earlier, and co-founder of the Twin
Paradox just four years later?? 135! Ein-
stein really never did come to a firm con-
viction as to whether time dilation as well
as spatial contraction was real or only
apparent; and in 1920 we find him carefully
specifying that!01

T

As gJudged from K ... the
time which elapses between
two strokes of the clock
is ... a somewhat longer
time ...

But he then adds the flat statement:

As a consequence of its

motion the clock goes more

slowly than when at rest.
What motion relative to what?
We shall later have cause to discuss his use
of the General Theory (GTR) in defense of the
impossible position that gravitational ac-
celeration on a to-fro trip accounts for the
permanent and one-sided effect of the para-
dox. There are still relativists today who
bring the GIR into the arena of apologetics
over time dilation; but they thereby suc-
ceed only in marking themselves as unin-
formed on matters in their own field, name-
1y the epistemological dismissal of the GTIR
by such as Builder™S 46 47 ”8, and above
all the flat experimental disproof of
Bailey, et al.i® studying muon decay, and
Newman, et al.?55% on the Thomas precession.

Today it is becoming more and more
clear, of course, that one can determine whe
really moves and who does not. But as the
incisive Lewis?!3 put it so early in his 19G¢
classic:

The question whether a
method is conceivable by
which absolute motion in
space may be distinguished
from relative motion must
be answered definitely in
the affirmative ... A body
is absolutely at rest when
any motion imparted to it
increases its mass, or when
a certain force will give
it the same acceleration in
any direction ... in the
same sense that a study of
centrifugal forces enables
us to determine absolute
rotational motion.

Since we have already remarked upon the
modern reasons for returning to an absolute
space, and the fact that Einstein's irre-
versible time dilation immediately proved
this absoluteness at the same time he was



presuming to dismiss it, we shall here only
add a remark of cosmologist Bondi made in
discussing a paper of Mgller2%8.

Cosmologically speaking,
there appears to be very
little doubt that the motion
of the universe defines a
definite preferred velocity
at each event, namely the
velocity of the observer

to whom the universe appears
isotropic ...

and a recent statement of the very able re-
lativist J. Edmonds, Jr. 83:

Physics must make sense
to observers in the pre-
ferred rest frame of
cosmology. All others
are inferior and use bad
clocks and rods for the

measurements, so their
results are of little
interest.

The italics are his.

And of course once our space vehicles
begin mounting interferometers for the same
purposes originally motivating Michelson, but
with the instruments properly in real motion
relative to the local and real rest coordi-
nates of geosphere, heliosphere, or galacto-
sphere outside the Solar System, they will
probably produce the fringe shifts that
Michelson sought, and even to extents of pro-
viding a space odometer and a means for de-
termining the boundaries of magnetospheri-
cally structured space356 5.

Returning now to Ic: This we have al-
ready seen to be the greatest single error
in the Einstein approach - - namely the
proposition that the rest frames of me-

- chanics can dependably and properly serve
as the rest frames of electromagnetics. As
Aspdenl? so succinctly put it:

Einstein...presumed that in a vacuum
light is propagated with the velocity
c relative to an inertial reference
frame. It is not. Light is an electro-
magnetic phenomenon. It is propagated
relative to an electromagnetic refer-
ence frame. This distinction is of
fundamental importance.

T8

In fact, the Einstein approach is tanta-
mount to equating the flatcar with the
tankcar in the ballistics of fluid trans-
port; or the closed sedan with the open
touring car in points of acoustics and for
purposes of conducting a conversation; or
the asteroid Ceres with the Earth so far as
magnetospheric electrodynamics is concerned.
If it is indeed true that Ceres has no sig-
nificant magnetosphere, then Michelson's
interferometer -~ - placed right on its.
rocky and barren surface, as was done here
on Earth - - should indeed register the
asteroidal velocity relative to the helio-
sphere and show the desired fringes. Simi-
larly if we should prove that the Maxwell-
ian field of the Moon does not extend above
its lithosphere, then an interferometer
placed on its surface should register the
Lunar velocity relative to the geosphere
when and if embedded within it, and rela-
tive to the heliosphere when crossing the
magnetosheath.

This now brings us to Einstein's much
debated Second Postulate, But Postulate IIla,
as delimited here, is a principle inherent
within Maxwellian electromagnetics, as we
have repeatedly explained. Furthermore, IIb
follows as a necessary corollary of Ila,
such that it needs no separate stipulatiom.
For it becomes a violation of definition to
set up either a medium, as in the acousti-
cal cases of liquids and gases, or a field
as in the delicate and intimate field bal-
ance between H and E in electromag-
netics, then propose tha t a disturbance
within that medium or field can move or
translate at a speed exceeding the limit-
ing velocity intrinsic to the structure.

With IIc we confront the essence of
every unhappy consequence incident to the
Special Theory. As Nobelist Bridgman
viewed it, in his 4 Sophisticate's Pri-
mer of Relativity:

The pronouncement that the
velocity of light is the

same in all reference systems
is repulsive to common sense.
For we know that when we
change the velocity of the
object with respect to which
we are determining velocity,
we change the velocity of
every other object with
respect to it.



Bridgman would not likely have an objec-
tion to '"the pronouncement that the
velocity of light is the same' within
each magnetospheric domain, and rela-
tive to the rest coordinates of that
domain.

For it is not motion of the source
that produces any problem, since the trans-
mission becomes picked up and immediately
governed by the velocity ¢ relative to the
local field. But to propose that the ob-
server's motion has no effect upon ¢, re-
gardless of the observer's motion relative
to the field transmitting the disturbance,
is such an obvious violation of logic that
the persistence of the argument is more re-
markable than its breach. Consider this
opening statement by an-editor of a pres-
tigious journal of physicleS:

One of the fundamental
postulates of the Special
Theory of Relativity is
that the speed of light is
uniform in all directions,
and is independent of the
motion of the emitter or
the observer,

The italics here are ours. The usual rea-

soning then follows:

The fundamental experiment
to confirm the postulate is,
of course, the Michelson~
Morley experiment.

Sears and Brehme309 say:

All experimental evidence
leads to the conclusion
that this speed is the
same for all observers...

Even Feynmanll® falls in line with this,for
which he supplies the explanation mark him-
self - -~ else we would do it:

If something is moving at
the speed of light inside
the ship, it will appear
to be moving at the speed
of light from the point
of view of the man on the
ground too!

But as little as we relish opposing a posi-
tion taken by Feynman, we must remain with
the analysis as given here.
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In brief summary, we do feel justi-
fied in (A) rejecting the "relative mo-
tion only" proposition of the founders
of relativistic physics, (B) requiring
that our subsequent reasoning be based
upon electromagnetic rather than iner-
tial frames when discussing electromag-
netics, (C) adopting only the Postulates
Ia and ITa as given here, along with the
IIb corcllary, and (D) continuing along
our path of a neo-classical or "Newton-
ian-Maxwellian" physics which (1) fuses
the conservation laws for mass and energy
while retaining all the others; (2) holds
the field constant ¢ in its triple role
of (a) proportionality constant between
the electromagnetic and electrostatic
units, (b) inherent field velocity and
velocity-limit for transmission of field
alterations, and (c) universal velocity
limit for electromagnetic mass-energy
configurations; and perhaps (3) adds ten-
tatively an immutability axiom that
charge can neither be created nor de-
stroyed - - until physics may prove
otherwise. We enter this last because
of the fact that to this day the data for
velocity-dependent mass have been limited
to measurements e/m; whereupon it becomes
theoretically possible that the velocity-
dependent increase of mass is instead a
corresponding decrease in charge. But
such experiments as those performed by
Fleischmann and Kollath!?2  also Kollath
and Menzellgz, seem to assure charge im-
mutability, and to confirm the logical ex-
pectation that we are observing changes in
mass, not charge.

Elementary-Particle Decay:
N=N°e't'/YTo

From m = mo(1-52)'1/2 to T = (1-82)_1/2

T
o]

While we have thus far demonstrated
both historically and technically the de-
rivation of Equations A and B independent
of relativistic physics - - referring spe-
cifically to the Lorentz transformation
and Einstein's Special Theory - - we must
now confront Equation C, the most challeng-
ing and heavily-entrenched of them all.

-



Following the works of Kaufmann,
Abraham, and Bucherer came the conceptual
injection of the Lorentz-contracted elec-
tron which we have already traced, immed-
iately followed by Einstein's striking
proposal of defining a new "simultaneity"
based upon the now-famous optical null,
thereby avoiding the whole ether-search by
means of an algebraic bypass. We mentioned
Kaufmann's!®7 rather excited response in
1906 to the reciprocity claims of Ein-
stein's Relativitatsprinzip - - he paid no
attention to the adventitious time dila-
tions; and we will recall Planck’'s quick
reactions, both criticizing and confirm-
ing the Special Theory. Within two years
the two lines of development were so hope-
lessly entwined that even now one hesi-
tates to attempt the unraveling. Neverthe-
less, here is a sketch of the quarter-
century following Einstein’'s paper which,
like the quarter-century preceding it,
now saw the seeds which were separately
planted in 1881 producing outgrowths which
finally and unwittingly embraced each
other because of a common inheritance of
what we have been calling the Pythagorean -
or cog 8 factor. By this we do not mean
to say - - at least not yet - - that the
Lorentz-Einstein transformation is or was
improperly applied to this increasingly
complex situation in physics, but omnly
that this is not yet a stage which requires
it, or even draws it forth. These same de-
velopments in the velocity-dependent branch
of experimental physics would have taken
place if Michelson followers had never
entered the contest; and the identical
equations for the now so-called "relati-
vistic mass'" would have matured just as
well and entirely independently under some
designation such as 'velocity-dependent
mass'', thence treated with a Galilean trans:
formation, and presumably with success,
since no reason is in present view for de-
nying it.

Thus when Kaufmann published his 1906
paper187, he was still defending the Abra-
ham model, which had nothing at all to do
with relativity; but when Planck?®9 prompt~
ly responded to Kaufmann in defense of Ein-
stein, he did it from the new relativistic
viewpoint, and furthermore confirmed what
we have already given through Kaufmann as
to the original consensus attending Ein-
stein's pronouncement, namely that no one
observer has any greater right than another
to regard himself as privileged or 'sta-

80

tionary". This lent Planck's position much
heuristic force, since a postulated free-
dom from the problems of discovering ab-
solute rest coordinates came as a great
relief to many philosophers as well as
physicists. Yet neither Kaufmann nor Planck
required time dilation for their arguments
concerning velocity-dependent mass, nor did
they ever need or use the Lorentz contrac-
tion. Instead, Planck had come to mass-
energy equivalence by way of the

1 - v4/csd conveniently at hand in the
Einstein-Lorentz transformation, thence to
velocity-dependent mass; while Lorentz had
meantime related the velocity-dependence to
the shape of the charge-carrier under dis-
cussion, namely the electron.

In 1906 Lorentz was delivering those
lectures at Columbia University which would
become the body of his classical book
Theory of Electrons??5, Bucherer“? return-
ed to his work with Becqugrel rays, and now
found the exponent (...)”° indicated, in
place of his original (...)"1/3, thus seem-
ingly confirming the Einstein-Lorentz mo-
del. However, we should carefully note
that this in fact did no more than confirm
the factor v1 - v2/cZ for an asymptotic c.
Any further relationship to electron shape,
or transformation equations, or space-time
model becomes pure assumption. Bestelmey=
er?7 and Classen®! joined the search, but
favored the Abraham model. Bucherer“"
criticized Bestelmeyer, who in turn?® ac-
cused Bucherer of (a) drawing his weighty
conclusion from a single test, (b) having
a serious deficiency in his optical system,
and further (c) having claimed as his own a
process originated by Bestelmeyer. Bucher-
er"? made a reply expressing his great in-
dignation, which Bestelmeyer?® replied to
in turn, and in similar vein.

Thus it went for several years as the
increasing experimental results for in-
creasingly faster electrons slowly but con-
vincingly proved that the velocity ¢ was
indeed an asymptotic limit, and that the
graphical curvature for asymptotic approach
of mass in motion was of the type

m, (cos s1'n"16)'1
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—
<
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m, (sec 8) = vym
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Bucherer's principal contribution was his



1909 Die experimentalle Bestatiqung des
Relativitdtsprinzips“" using point-source
B-rays from crystalline radium fluoride.
The rays had a velocity range v/c =

0.317 - .687, and passed in vacuo between
two planar plates of a circular condenser
with a uniform magnetic field imposed par-
allel to the plates. These plates and
crossed fields formed a "velocity filter"
whose resolving .power was a function of (a)
plate spacing, and (b) length of path. The
filtered velocity then depended upon (a)
E/H ratio of the electric and magnetic
field intensities, and (b) the angle 6 be-
tween magnetic field and the radius of beam
projection

v = cE/H sin .8

Electrons leaving the condenser were sub-
jected to a magnetic field alone, the de-
flection being recorded by their striking a
photographic plate. Since the sole cri-
terion was, and remains today:

= %6' flv)

Sim

the constancy of e/m, is critical. Deflec-
tion being a direct function of momentum,
the ratio e/m results very simply from
measurements of (1) deflection, (2) H sin 6
and (3) E Bucherer concluded that "all
of the observations become fully explained
by the relativity principle', and that the
"radiation mass" is accordingly E/c2.

But once again we witness a breach of
logic, and the type of loose thinking
about which we complained in discussing
Einstein's postulates. For this asymptot-
ic V1 - v2/c? approach to the universal
velocity constant ¢ in Maxwell's field
equations has nothing at all to do with
the "observer reciprocity" heralded by
Einstein; whereupon the only remaining
relationship to the Relativitdtsprinzips
is through Einstein's Second Postulate
involving the limiting velocity e,
which again brings us back to the field
equations.

Bucherer had his student K. Wolz35!
perform some more experiments under his
supervision, using ray velocities which
were now B = 0.5 - ,7; and then in 1913

k1

he turned over both his apparatus and his
supply of radium fluoride to Neumann

who was working under Professor Schaefer
305, Neumann considerably improved the
procedure by developing a special photo-
metric method?5%, working with a B-source
at one end of a rectangular condenser, re-
fining his beam to essentially a spectral
line rather than the continuous-spectrum
smudge so long troubling the experimenters,
and with the magnetic field and path angle

at 6 = 7/2 - - mutually perpendicular.
The data confirmed Bucherer in confirming
Einstein - - so he concluded?53;

Die Resultate bestatigen also
durchaus die Schliisse, die
Bucherer aus seinen Versuchen
gezogen hatte.

Meantime Hupka, in a 1909 doctoral
dissertation out of the University of Ber-
1in, pushed the cathode-ray voltages from
17,000 -+ 88,000 by using electrons emitted
from copper when irradiated with ultra-
viclet light. This gave him a workable
B =0.255 - 0.524 range; and his splendid
graphical procedure for comparing the
Abraham vs. Lorentz-Einstein models on
the basis of e/mg vs. voltage makes in-
teresting study today. While the line for
the latter remained virtually horizontal
at constant e/m, for all voltages, the
"Kugeltheorie" of Abraham plunged steadily
downward, During the next several years
there were important studies in Germany by
Heill57, and Bestelmeyer39 who developed
a procedure using an oxide cathode, also
Alberti®; while in France these studies
were taken up by Guye and Ratnowskyl“3 in
1910, and Malassez230 in 1911, This last
climaxed with work of Guye and his asso-
ciates in 1915%%% and 19211%5 using high-
velocity cathode rays, again confirming
the model of the Special Theory - - as
they concluded, though again merely con-
firming the asymptotic cos € relationship.

Tn 1924 Ellis and Skinneri0% in Eng-
land finally brought under control the
natural line spectra within radiation from
radium B and C; shortly Tricker338 ex-
tended that work up to effective veloci-
ties of 500,000 V, or B = 0.8; and then
the long trail essentially ended with Zahn
and Spees3%% in 1938 who substituted a Gei-
ger counter for the traditional photograph-
ic plate, and reversed the positions of
source and detector to avoid excessive



scanning motions. These climactic studies
of the 1920's and 1930's, interestingly
enough, were still badgered by a persis-
tence of the Abraham mcdel well into the
1920's, when they next confronted a new
so-called "B-ray paradox' involving the
breakthrough into subatomic particles
other than those carrying charge. This of
course was the

B +e + v

disintegration, solved this same year of
1938 by Yukawa's3%% model for decay of the
""mesotron', the particle intermediate in
mass between electron and proton, and re-
sponsible for intranuclear forces. Thus
the old haunt of a separate "material
mass' carrying the velocity-dependent
electromagnetic mass returned in the

guise of some special type of "heavy
electron" in addition to the one being
studied. But the work of Zahn and Spees
demolished both this spectre and the Abra-
ham model forever, with an experimental
error #1.57%.

Velocity-Dependent t = YT,

In 1939 a Cosmic Ray Symposium was
held in Chicago to discuss the puzzling
disintegration characteristics of these
"mesotron' particles arriving from outer
space and having a mass intermediate be-
tween proton and electron. Thus the transi-
tion from attention upon relativistic mass
to relativistic particle decay shows in
history as neatly pinned 1938-1939.

Rossi?9! attended this meeting, and
immediately published a paper the same
vear. In his second opening paragraph he
said:

Let T4 be the lifetime of
the mesotrons at rest. It
then follows from the re-
lativistic transformation
formula of time intervals
that the lifetime of a
mesotron moving with a
velocity Bc is

(1 - 82)'1/2

T T

As given earlier for electrons, the energy

82

of the mesotron 1s characterized by the
momentum p, which is in turn a direct func-
tion of the radius of deflection or curva-
ture p measured in a magnetic field

1 -
s PC =Hp

‘where pc is measured in electron-volts.

Thus did the Special Theory, carried
'in fact only adventitiously throughout the
study of velocity-dependent mass because of
the factor common to them both, inobtrusive-
ly and virtually instantaneously slide into
place with elementary-particle physics. As
we have argued for velocity-dependent mass,
there was nothing in the decay-delay data
which in itself required a Lorentz contrac-
tion, neither did the data necessitate the
drastically novel interpretation in terms
of dilation of the time unit 3¢ itself

ot = f(v) =y (Bt)O
V
T T g Qé%il.: o

rather than simply 4 function of a velocity-
dependent mass-energy complex m

and perhaps a decay rate expressed as

N = Noe—mot/mro

where the time interval t'and the rest-life
To, are both measured in cosmic time units.
For this would mean little more than that
kinetic energy, in increasing the inertial
mass, similarly acts to increase the sta-
bility of the mass—energy complex. The
transforms would be Galilean, similar to
handling any other rate equation common to
physical chemistry, thermodynamics, physics,
and even mechanics. Those who have not fol-
lowed the interesting discussions on the
ehron or chronon, the quantizing of time,
and the suitability of the discrete partial

differential rather than the continuous§
should take a look at Levi?ll, Latzin20 s



Pokrowski?’7 278  Beck!®, Wollaston and
Ruarkzgs, Flint123, March232,

Miller350,
Salecker and Wigner304, and so on, There

seems to be nothing of fundamental sort re-
quiring dilation of the time unit rather
than dilation of mass to supply the neces-
sary rate factor (1 - V2/CZ)—%; and the
latter has experimental basis.

In fact, as Hanson!“® has recently
suggested, the velocity-increased mass
might be considered in the light of a new
particle with its own stability character-
istics.

In any event, this was how it was done,
when it was done, and by whom it was done.
We do not mean to criticize the step that
was taken, neither those who took it, but
rather to point out that the selection was
indeed arbitrary, and almost certainly a
breach in logic as we shall go into more
fully later. Regardless of its apologies
today, the concept of time dilation arose
solely out of the null-datum of optics,

which has nothing to do with particle decay;
and the reason for having taken that aston-

ishing step lay solely in the failure to
recognize the fact of the Earth's magneto-
spheric envelope, as we have repeatedly
indicated. At the very least it was a
violation of Newton's guideline: hypotheses
non fingo. Indeed, at this stage the hy-
pothetical level in relativistic physics
has been shown to be stacked as much as
fivefold360 - - a matter that long ago

led Poincaré, and later Langevin, to apply
the term coup de pouce?73, But let us
resume our Sstory.

Already by 1940 Rossi with Hilberry
and Hoagsz+ had another classic in the
press, reporting on some brilliantly con-
ceived tests comparing decay lives for
particles passing through air as compared
with those transiting a layer of graphite
having equal path-integrated mass, also for
altitudes varying from Chicago's 180m, and
Denver's 1616m, to €California's Echo Lake
at 3240m and Colorado's Mt. Evans at 4300m.
Protons striking nuclei of N and 0 in the
planetary atmosphere, they reasoned, pro-
duce "emplasms' of m*, 7~, and 7° pions.
The neutral w©° go on to decay into y-rays
and showers of electron-positron e~ /et
pairs, while the charged particles va-
riously produce mesotrons and neutrinos

R3

T >u + v
+ + .
T =+ u- + v

whereupon the mesotrons in turn decay ac-
cording to

p > g +v_ +wv
€ u
+ + , -
pm > e~ + v +wv
€ i
or in general
+ + -

pm > em vty

The path length L, due to the variable life
T, became

2, L
L = VT0(1 g} 2 = YT,

Not until the sixth page of their report do .

these authors rather casually mention that
...from the relativistic
variation of time intervals

with velocity, it follows that

T= T, (1 - v2/c2) % where T4

is the lifetime of mesotrons

at rest.

Nothing of fundamental significance
for the present subject has occurred since -
that time except to refine the rest Iife
To. Rossi?92 opened 1940 with a paper, and
closed it with another coauthored with
Ha11293, this latter being generally re-
garded as the prime reference piece. In-
terestingly enough, their paper was en-
titled Variation of the Rate of Decay of

| Mesons with Momentum, yet they assigned

the (1 - 82)~% factor to the comvenient
Lorentz tramnsformation and concluded that
the data were

...1in agreement with the
theoretical predictions based
on the relativity change in
rate of a moving clock.



Again let us take a dispassionate glance at
this historic and critical transition

dp/dv - d (3t)/dv: By the Lorentz route of
a naked-Earthball and an "ether wind", this
meant they were accepting (1) an ad hoc as-
sumption of time dilation originally intro-
duced because it was required by (2) an ad
hoc assumption of in-line-of-motion com-
traction which had in turn been required by
(3) the erroneous assumption that the Earth
has no magnetosphere, and that the null-
datum electromagnetic instruments of experi-
mental physics were in actual motion rela-
tive to the embedding heliosphere or inter-
planetary space. To this day neither time
dilation nor spatial contraction has ever
been observed in optical experiments, yet
it was optics which gave them both birth.

By the Einstein route of ethereal non-
participation, Ross and Hall were choosing
a type of time dilation which (1) results
from the same erroneous assumption that the
magnetogphere does not exist, (2) disproves
its own thesis by rendering absolute that
which was stated to be only relative, (3)
runs further afoul of a third ad hoc as-
sumption of Einstein's that the time unit
can be defined t = %(t3 - tl) for a to-fro
beam regardless of embedded or embedding
field or fields, and (4) becomes necessar-
ily associated with a Lorentz-type contrac-—
tion in which volume strangely vanishes as
mass increases. From an original spherical
volume

V-= %‘WRB

the volume of the Lorentz configuration de-
creases progressively, but not even uni-
formly, with v, according to the changing
volume of the spherical segment on the drag
side

1

T’ (

h™ (3R - h)

where i is the remaining portion of the
diameter D along radius R in line of motion

Thus at v = 2 the mass has doubled
while the volume has purportedly halved;
and the former sphere now has the rather
weird configuration of a half-orange hurt-
ling through space with cut-face forward,
the hemicircular rim razor-sharp, and butt
free of any compensating bulge - - thanks
to optical restrictions of a Michelson in-
terferometer which was the original cause
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of it all. At the huge velocities of the
recent CERN experiments, the entire body of
the particle has almost disappeared accord-
ing to Lorentz and Einstein, the hemisphere
fading away to a miniscule tip. Strangely
enough, this odd penalty stemming from the
transverse arms of the Michelson instrument,
under the Lorentz misinterpretation, seems
never to have bothered relativists. But let
us proceed with the historical unfolding of
our subject, better to understand what we
are trying to say.

One of the most cogent tests performed
by the Rossi group was the testing of the
decay behavior as affected by equal in-line
masses of vastly differing density. For the
interaction with wmatter might understand-
ably delay decay. But the lifetime for
passage through air was much different than
that for passage through an equal mass of
graphite, Rassetti?®" performed tests on
decay behavicr im solids of different .den-
sity -~ - Fe and Al. There was no signifi-
cant difference.

With advent of the powerful accelera-
tors following World War IT, and various
types of exceedingly high-voltage instru-
ments equipped with "storage rings", this
field of study came to indisputable proof
that the lifetime 7 for transient particles

=101 - g2y

o

and that the particle count for any observ-
er time ¢’ is

-t
N=Nge AL Equation C

In the 1960's a particularly defini-
tive report appeared by Frisch and Smith132,
and in the 1970's it was grimarily the
works of Bailey et al.l* 15 16 gt the Euro-
pean Organization for Nuclear Research
(CERN) in Geneva, using the Muon Storage
Ring for positive and negative muons in cir-
cular orbit. Let us examine their inter-
pretations in some detail. No question
arises as to their data, neither to the
asymptotic relationship

(cos e)—] = sec 8 = sec sin'1 (1 -v/c
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sec sin—1 (1 - BZ)I/2
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which they established for both mass m
and momentum p, also the life interval T :

m = ymg
p = ymov
T =T,

Frisch and Smith!3? used this opening
sentence:

One of the most startling pre-
dictions made by the Theory of
Special Relativity is that
moving clocks run slow, by a
factor (1 - v2/c)i ..

Their procedure involved the use of large
thicknesses of Fe to cull the low-energy
mesons, followed by thin plastic sheet for
purposes of counting; and they performed
such a spectacular stunt, comparing the
counts for p-mesons at 0.9950 - ,9954c
atop Mt. Washington with those at sea le-.
vel, as to produce a stunning movie enti-
tled: Time Dilation - - an Experiment with
u-Mesons. They then made these statements:

As far as we know the pro-
bability of the radiocactive
decay of subatomic particles,
and thus the average time

they survive before decay,

is set by forces entirely
internal to their structures...

Therefore any dependence of
the decay probability of
radioactive particles on
their epeed 18 an example
of a general property of
clocks in motion relative
to an observer rather than
a property of the speed of
those particles relative to
anything else in the uni-
verse. It is irrelevant,
for example, that up to
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the present era the ob-
server has happened to be
on earth.

We conclude that the mesons
decay much more slowly when
they are in rapid flight,
relative to us, than when
they are at rest.

We conclude that their
clocks are running slow.

Hence, the larger fraction
we expect to decay, because
of the greater distance
they go, is just compen-
sated by the smaller in-
terval of time we read on
their clocks per unit
distance they move.

Their closure is this:

Thus, not only does our
experiment give direct
gqualitative evidence of
time dilation, but the
observed numbers support
the gquantitative predic-
tions of the Special
Theory of Relativity.

The mean rest life 7 was found to be
2,21 u sec, and the observed y factor
was 8.8 * 0.8 as compared with a cal-
culated 8.8 * 0.2,

Bailey and his coworkers!® had 1lit-
tle to add except to refine t to 2.1948(10)
Usec, using enormous velocities of B =
0.9994 with vy = 29.33, and then to extra-
polate the conclusions to cover the famous
Twin Paradox of the STR. Here is their
opening paragraph:

Measurement of a lifetime
of a sample of radioactive
materials which is moving
with a known velocity is a
means of testing the so-
called time dilation, or
slowing down of moving
clocks, predicted by the
special theory of relativ-
ity ... If in addition the
radiocactive particles move
in closed circular orbits,



then the conditions simu-
late those of the outward
and return journey of the
twin paradox which, accord-
ing to the theory, the jour-
neying twin ages more slowly
than the one who stays at
home ...

They further pointed out that this type of
test also permits distinguishing "any modi-
fication of the theory due to acceleration";
and they then gave final dismissal to the
repeated claims that the paradox has its
sanction in the General Theory, by stating
that

No such effects are seen in
this experiment.

In 1972 the same group15 had similarly con-
cluded that

This result removes any
lingering suspicion that
some unsuspected effect
associated with accelera-
tion would compensate the
time dilation in a circu-
lar or out-and-return trip;
the clock paradox is esta-
blished as an experimental
fact.

And of course this represents the con-

sensus in relativistic physics as it stands
today.

The Positron Problem

Only with much reluctance does one
criticize such an overwhelming consensus;
yet the original purpose of the present
analysis requires bringing its arguments
to whatever conclusions they may lead, then
leaving the matter for discussion by others.
There are at least three major aspects de-
serving attention:

First, these equations with the
y-factor or cosine relationship, as we have
repeatedly pointed out, have no inherent
feature distinguishing them from ordinary
rate equations which subsequently submit
to whatever transformation one deems proper
for other reasons. As Phipps?®7 has
stated:
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The existence of a finite
limiting particle velocity
in nature is compatible
with the Galilean trans-
formation.

Second, this captivity by a Lorentz
transformation, when one need go no further
than the rate equations of thermodynamics,
imposes a requirement which not only vio-
lates orderly reasoning, but contradicts
its own premises, We shall restrict our
quotations to three modern textbooks. Con-
sider Resnick?86;

The moving pion sees the
laboratory distance con-
tracted, and in its proper
decay time can cover labora-
tory distances greater than
that measured in its own
frame.

If we were sitting on the
pion, the laboratory dis-
tance of 39m would appear
much shorter ...

French!?® discusses the Mt. Washington ex-
periment:

From the point of view of
the moving mesons, the
distance between mountains
and sea level is strongly
contracted ... The earth
and its atmosphere are
rushing upward at a speed
almost equal to ¢ the
distance between the top
of the mountain and sea
level is modified by the
Lorentz contraction ...

Here is Rosser?90.

Relative to the u-meson,
there is no time-dilation,
but the earth and the
earth's atmosphere are
Lorentz contracted...

As one can see, the penalty for using
these transformation equations rather than
rate equations is the "reciprocity" aspect.
For few things could be so fanciful as
those just cited, and so vulnerable to re-



not just list the
space which at the
Einstein model to

futation: First, did we
validations of absolute
very least returned the
the Lorentz model? But with an invariable
spatial metric, how can distance itself be
made to vary? The common answer to this is
that it merely "seems" to vary, perhaps be-
cause of the traveler's foreshortened yard-
sticks; but this is an escapism that fails
upon closer adherence to one's definitions.
For did not the Lorentz contraction origi-
nate in the sense of actual longitudinal
electromagnetic compression due to real mo-
tion relative to rest coordinates of the em-
bedding Maxwellian field - - the "ether”of
FitzGerald, Lorentz, Larmor, Poincare? If
not, then there must be that original Ein-
stein promise of reciprocity, which we saw
ruled out with the failure of the Special
Theory and the return to absolute space. If
so, on the other hand, then there is not
even a claim for reciprocity, since only

the observer at rest relative to the rest
coordinates of the embedding field has the

right clocks and rods - - again to quote
Edmonds 83 One need only substitute the
measured time lag At in Einstein's own
equation

Y

At = t{1 - (1 - v2/edys

to solve for the uniquely defined moving
and stationary systems,

Again, relativists are generally
agreed - -~ and in fact must necessarily
admit - - that the Lorentz contraction,
whether real or merely apparent, is not
applicable to measurements by the moving
observer because all of his measures and
his total enviromment are similarly con-
tracted. Therefore the contraction only
registers as a contraction on the part of
the "stationary'" observer. The contrac-
tion may then be either (1) real, due to
this "electromagnetic compression' for
lack of a better term, or (2) merely ap-
parent due to restrictions of signal
transmission. But if merely apparent to
the outside observer, then the entire
reasoning of the founders of relativistic
physics concerning the Michelson-Morley
experiment is invalidated. Furthermore,
time dilation would similarly have to be
a matter of external appearance only,
hence reversing on the return journey.

Q7

If real on the other hand, due to
actual metric relationships to the embed-
ding field, then a violation of premise
results. For the space which makes the mo-
tion real has its own independent metric;
and one can quickly see that an ""observer
on a muon" traveling, say, at Bailey's
B =0.9994 and vy = 29.33, while still read-
ing his own meters at 1000.000 mm, would
have his sticks appear to the laboratory
observer as measuring only 39.095 mm; and
if that laboratory physicist were then to
lace the muon trail with such markers as
transverse laser beams or field blips at
39.095 mm intervals, so that Dr. Muon
could measure his passage meter-by-meter,
we would get the interesting report from
him that he was traveling 29.33 times the
velocity of light. Worse, with his ¢locks
similarly slowed by an equal factor, he
would report the trail distance as greater
by a factor of 29.33, and his velocity as
58.66¢c.

Also, Dr. Muon would have something
to say about rotation, if traveling in a
storage ring. The conventional reply of
the relativist would be that he sees the
ring and all the rest of the universe ro-
tate about him at 0.999%4c. But what if the
laboratory were to construct a second ac-
celerator atop the first, reverse the tra-
vel direction, and then board Dr. Mucn's

"twin for a simultaneous run at 0.9994c?

Which direction is the universe rotating
now, and how shall anybody seriously be-
lieve that his velocity relative to his
twin is to be measured by Einstein's com-
position of velocity law, rather than being
2 x 0,9994¢c = 1.9988¢? This introduction
of a third observer has always been a
thorn in the side of the facile escapism
of a mere two observers isolated from
everything else belonging to reality.
Those who fail to get the point should re-
view the Gedankenexperiment on "The Twin
Paradox and the Triplet Disaster"363  also
"A Metallurgical Gedankenexperiment Test-
ing the Lorentz Transformation and the
Special Theory of Relativity"361,

Finally and more important are the
observations already coming to hand within
elementary-particle physics itself which -
violate the Lorentz transformation and
particularly the time-dilation concept,
which relativists geem either to be igno-



rant of, or deliberately avoid. We shall
only mentlon in passing the difficulty that
McCarthy2 9 has discussed in the matter of
matching data on nuclear cross sections
with the peculiar model of a Lorentz-
contracted particle losing its volume be-
cause of no change in transverse measure-
ments as its mass increases toward infin-
ity with v > c. But let us look instead
at the problem presented by the positron,
which shows the same asymptotic ¢ function
as any other elementary partlcle so far as
T = f(v) is concerned?3? For metallur-
gists use T data for studying dislocation
densities in metals, fatigue, recrystal-
lization and grain growth, thermal equi-

librium, latticular recovery - - none of
which has anything whatsoever to do with
particle motion, all velocities v; = 0.

For example, K. G. Lynn, et al,?227
in 1974 demonstrated the positron lifetime
T to be a function of fatigue damage in
Ni-base superalloys, and in turn a function
of lattice vacancies, dislocations, and
vacancies in thermal equilibrium. For
lifetime T increased so rapidly up to a
saturation value near 77 of the fatigue
life, and for stresses ¢ > o, where s
is the yield stress, that thé positron came
under consideration as an NDT (nondestruc-—
tive test). Two years later Lynn and
Byrne?26 applied the technique to AISI 4340
low-alloy steel at the two Rockwell hard-
ness levels of R.27 and R.51. Using an
Na22Cl source enclosed in O 103 cm mylar
sheets, and inserted between fatigue sam-
ples in a Sontag SF-2-U fatigue machine at
a fixed frequency of 30Hz, they coupled
the scintillation crystals to RCA photo-
tubes and a special fast-fast coincidence
circuit, enabling simultaneous energy and
timing discrimination on the two y-ray sig-
nals associated with the birth and annihi-
lation of each % at 1.28 and 0.511 Mev
respectively. Data from 2-hour periods
were evaluated by a special computer pro-
gram called Positronfit, which handles
several lifetimes:

100-200 ps the mean life-
time representing average
weighted behavior in a perfect
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crystal

T9 = 360 ps ... lifetime in the source it-
self (Na22¢1)

T4 = 1600 ps lifetime in the mylar

envelope

{8

They found T to increase 119 - 165 ps when
subjecting soft steel to cantilever-bend
cycling at a stress o = 0.67, but to de-
crease by 40 ps when cycling hard steel.
That the lifetime of this elementary parti-
cle was actually a function of dislocation
density and particle size was shown by the
change in diffuseness of Debye diffraction
rings. (See Figure 6.)

So which "twin" is composed of which
elementary particles? And is he going to
age less rapidly due to Einstein time-
dilation when in motion, or more rapidly
due to the Lorentz contraction reducing his
dislocation density? Or should he correct
his clocks?

In 1977 Hadnagy, Byrne, and Miller!®7?
checked positron 1 = £(p) where p is the
porosity fraction in hot-pressed and sin-
tered a-Al303. The relationship is so good
they considered it as a tool for gauging
porosity. Their interpretation was that
the electron density within a material is
altered in the neighborhood of a void.
Johnson et aZ.'77 that same year, also the
Byrne group?63, used the 1 technique for
studying the progression of precipitation-
hardening in Al-base alloys. The criterion
was Doppler energy broadening of a-photons
resulting from the et annihilation. They
called attention to differences in the mo-
mentum of conduction electrons as compared
with core electrons, which influences the
probability of positron annihilation - -

still one more variable for the "aging twin"

hypothesis. We shall conclude this part of
the discussion by mentioning the further
work of Johnson et al.178 on the recovery,
recrystallization, and grain growth of
coldworked Cu, Ni, and a-brass using the
Doppler broadening technique, and finding

T variations 130 -~ 185 ps, also the study
of Alexopoulos and Byrne® on Cu fatigue.

For those who have so freely made the
enormous extrapolation from muons to human
beings, on the heuristic premise that every-
thing is composed of "elementary particles"
of nuclear rather than molecular type, per-
haps we should call attention to the "time-
keeping enzyme'" in the pineal gland3®!. For
this is the "biological clock" closely
linked to all internal timing mechanisms.
And while kinetic energy due to high veloc-
ity may indeed act to increase the stability
of the "gluons" within the nucleus, it
might just as likely tend to tear apart

-
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Figure 6: Examples of mean positron lifetime Tin pico seconds {(ps) as a non-velocity function
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Data variously from Lynn et a/., 226'229, Johnson et al. 178,and Hadnagy et al. 147.
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of (A) percentage elongation in Ni; (B) hardness, annealing temperature, and positron shape
factor for 69% cold rolled Ni; {C) cyclic deformation at 31.7 kp/mm?2 maximum bending
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Data variously from Lynn et a/. 226'229, Johnson et al, 178,and Hadnagy et al. 147.
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but with Kritikus now taking the "fall guy"
place of Simplicio in setting up the right
questions for the anonymous (?) Relativist.
Einstein does not delay his scenario, but
opens the second page with the main "hang-
up'l :

Kritikus: Nun kommt der Haken ...

For this question concerned the reciprocity,
namely the ability to exchange coordinate
systems at will with identical results, the
very Principle of Relativity itself. Four
decades later the simmering dissatisfaction
with Einstein's explanation, and the con-
tinuing annoyance of the seemingly insur-
mountable self-contradictions incident to
the Clock Paradox, would explode in 1957
with the famed Dingle controversy35 57 62
70 78 79 127 133 2L4p 241 261’ would cause
Builder™S 57 to rewrite the Special Theory
in terms of absolute space® “8, and would
lead to book-length anti-relativistic

works of increasing number to this very
da 10 56 62 80 112 152 180 181 201 233 261

314 362 a5 we earlier mentioned.

To those of us who admire this most
unusual man, his 1918 defense of the STR
using GTR machinery is not only disappoint-
ing, but embarrassing. For no less than
five grave errors in his reasoning display
themselves, covering a wide range of (a)
mechanics, (b) geometry, and (c) his own
definitions, with at least another two in
his Gedankenexperiment.

and as Essen!!? has also not-
obvious breach of logic to
some consequences of a theory
completed in 1905 from all points of (a)
derivation, (b) formulation, (c) explana-
tion, and even (d) extrapolation,should re-
quire its explanation to be found in some
second theory not even in existence for
almost another decade.

First,
ed, it is an
propose that

Second, the very name "Spezielle”
Theorie records its specified limitation
to inertial rather than gravitational ref-
erence frames; whereupon it stands as an
outright contradiction in points of both
epistemology and logic for Einstein to
call in the reference frames excluded by
his own definitions.

Third, a similar error stands with
respect to his geometry. For the one

theory is so clearly confined to Euclidean
space that the birth of the second -theory
actually represents a completely novel con-
cept arising out of non-Euclidean space.

Fourth, in phrasing his original
1905 Gedankenexperiment with a to-fro
journey degenerating into a polygonal and
then a curvilinear path, Einstein implicit-
ly introduced acceleration, thereby imme-
diately violating a principal term and
concept in his First Postulate, namely
that of the inertial frame. And as we have
already indicated, he then further violat-
ed the Principle of Relativity itself by
discovering time dilation in his moving
clock. And now when he returns to this
model with GTR tools, he is found (a)
trying to explain something, (b) that was
already there in 1905, and (c) which had
proved at that time that acceleration is
not a factor in the Lorentz transformation
which is patently based upon v = dx/dt,
not a (=g) = d2x/dt2, For if that author
in 1905 could use a rotational model to
illustrate an imertial velocity effect - -
based on the supposition that the rotation
does not matter - - then on what authority
is he proceeding in 1918 to explain an in-
ertial velocity effect as caused by accel-
eration?

Fifth, it does seem a necessary con-
clusion that this labored attempt in 1918
to answer a charge of self-contradiction
in his 1905 model, solely with GTR machine
ry which draws little or nothing from the
STR, stands as an admission that the al-
leged self-contradiction indeed exists
within the STR itself.

Because the findings of modern high-
energy physics now prove that acceleration
is not a factor in chronometric behavior
due to motion, as we shall shortly detail
more fully, we can proceed with assurance
to analyze errors inherent within Ein-
stein's 1918 argument. Let us begin with
his answer to Kritikus:

Relativist: Es is sicherlich
richtig ...

It is certainly correct, he began, that
the Reciprocity Principle holds - ~ view-
ing the Relativitdatsprinzip in its broad
form. However, - - he continues - - one
should easily observe that the two gystems
in question are in no way equivalent:



Aber man sieht leicht ein,

dass die Systeme K und X'

mit Bezug auf den betrachteten
Vorgang keineswegs gleichwertig
sind ...

Whereupon he runs two columns carrying
comparisons of five features, and basing
his conclusions on the strange and ulti-
mately untenable assumption that the one
system K' is accelerated by '"outside
forces" while K is subjected instead to
strangely and conveniently varying gravi-
tational fields. Immediately the realist
must counter that any "aussere Krafte",
such as rocket thrust, would be both visible
and known to all parties as the problem re-
duces to the astronaut in X' trying to re-
gard himself as at rest while the universe
rushes back and forth as may be necessary
to the scenario. We do not mean to deny to
the theoretical physicist the right to en-
gage in any intellectual gymnastics he may
desire, as repugnant as some of them may
become to the engineer and realist. For
they do aid in testing the mathematical
apparatus. But the physicist must at some
time come to terms with the real world of
the engineer, who eventually inherits the
theoretical model and becomes responsible
for its practicability. To accomodate both
parties, we shall hold the following analy-
sis to the essentially undeniable errors.

First is the outright violation of the
Principle of Equivalence which Einstein him-
self defined at Princeton University just
three years later as ''the assumption of the
complete physical equivalence of the sys-
tems of coordinates, X and X'..." - - the
one accelerated by mechanical force, the
other by gravitational field. He neverthe-
less proceeds to subject K' to a 4-cycle
acceleration/deceleration programming, in
which the slowing of his clock is solely
produced by the interim velocity dx/dt,
regardlessof d2x/dt?; while he allows K'
to view K from standpoints of an identical
gravitational-field programming in which
the relative speeding of the K clock due
to gravitation is so much greater than the
time loss due to velocity that it wuberkom-
penstert - - and conveniently by an exact
factor of two, such as to make the -At of
the K clock read +At when the two come back
together. This happily turns out to be the
same result as calculated from observations
in K, which then explains the paradox.

g2

One can only presume that the princi-
ples of equivalence and reciprocity contra-
dict one another; and perhaps they do.

Moreover, Einstein's uberkompensiert
factor of 2.000 seems an unacceptable con-
venience. Consider several circumorbiting
satellites at various constant altitudes
ranging from Einstein's equatorial clock at
Earth radius ry, to other altitudes 14 .
From velocity standpoints of inertial frames
ranging in turn from linear - polygonal -
curvilinear as in Einstein's 1905 model,
motion from point P = (x, y, 2z, t) =
P' = {(x + 9x), (y + 3y), (z + 3z),(t + 3t)}
gives us

the

2,.2,.2 2.2 2 2

332 = 93X + 3y + 3z" - cat -C~ 3T

2 1
3t = 3t (1 - v /c2)12

with the usual time dilation in the moving
system., If we then in turn generalize this
rotationally accelerated system back to a
linearly accelerated system such as the typ-
ical rocket Gedankenexperiment, letting v
now represent instantaneous velocities along
an integrated path
1
fdr = - vPct)e

fds = {dt

then

(1 - v2/c2)% gt

which again give us the traditional

t = vyt

or

T
Y 0
However, gravitational fields now defi-
nitely enter the model, rather than rotation-
al acceleration; and if we let

2
g = GM/r,

-

express the general gravitational constant G
and the specific terrestrial constant g at
radius »r,, then



mvz/ri = mGM/ri2

where m is the mass of the rocket, and ¥ the
mass of the Earth. From this we get a veloc-
ity

r r

0 — o
2 =gr, 3

Returning now to the Lorentzian time
dilation

and converting the time dilation At = t-7T

into terms of beat frequency Av = Vo " v!
then
Av/vo e v2/C2

to second otrder. Substituting this in our
gravitational equation

Av/vo f

expressing the Lorentz loss for the moving
body.

But an increasing gravitational po-

tential Zncreases the beat frequency by an
amount

2
vogh/C

for a uniform field, or

Av/vo = Aqb/c2

for a variable potential ¢. Since
r
G 1
A = f —M2 dr = - GM (F' - %‘)
ro s i 0

Q2

YI
= gﬁi (1 - ?gl )
0 i
r
- 0
=gry (T -+)

then

gr r
Av/v =—-% {1 -2
6]
C r

which indicates an inmcreased beat rate, or
time contraction rather than time dilationm.
This expresses what seems to be a general
conclusion that an increasing gravitation-—
al potential <mcreases clock rates.

But this is opposite to the velocity
effect measured by the Lorentz transforma-
tion; whereupon we must add this gravita-
tional gain to the previously derived Lo-
rentz loss, giving us

v _gr 3r
R
o Zri

for the frequency change in the satellite
clock as compared with the ground-based
duplicate.

Immediately one sees that at

¥ >3 ¢ , or 23200 km above sea level,

Av 2 beComes positive, which would trans-
late into more rapid aging for the astro-
naut than for the one remaining on the pad.
Only at lesser altitudes will the Lorentz
effect predominate. So at least in this
type of situation there is nothing suggest-
ing a convenient and fixed uberkompensiert
factor 2.00 which Einstein seemed to find.

Since these matters tread on tremu-
lous ground, we shall simply refer to their
more able presentations by Cochran®3 and
Rosser?9%, and will now proceed instead
with our critique on certain further ob-
jectionable aspects of this strange 1918
Dialog ...



Our second major criticism is this:
If the theoretical physicist is permitted
to define some completely isolated and
stationary system for his Gedankenexperimen-
ten, wherein it is not reasonable to pro-
pose that the center of mass actually moves"
(Einstein 190688) | then he must be held to
that same premise when glibly shifting the
universe back and forth to suit his alleged
reciprocity scenario.

For it is mot only the Earth that
"rushes" to or from the traveling k' - -
and this applies to the muon as well as the
astronaut - - but instead the entire cosmos.
And into what shall the cosmos be said to
move? Therefore the cosmos does not move,
let alone "rush" back and forth as may suit
gome local petty purpose; and those who are
unable to distinguish their own sudden
changes in motion, when given as the only
alternative hypothesis that it was the en-
tire cosmos which did the moving, should not
be allowed to clutter the press with their
printed statements. Let us glance again at
a couple of typical excerpts from popular
texts. Here is Rosser in his Introductory Re-

1ativfty290:

Relative to the u-meson, there is no
time dilation, but the Earth and the
Earth's atmosphere are Lorentz con-
tracted.

Relative to the moving rocket, the
distance from the Earth to the star
is Lorentz-contracted by a factor

Y v 7014

Here is French in his Special Re]ativitylzgz

From the point of view of the moving
mesons, the distance between mountain-
top and sea level is strongly con-
tracted ... the Earth and its atmos-
phere are rushing upward at a speed
almost equal to ¢ ...

Back to Rosser290;

Relative to a proton of energy 108y
the dimensions of the galaxy are
TLorentg-contracted by a factor of

Yo 1049, In the direction of
relative motion of the proton and

the galaxy, relative to the proton
the galaxy would have roughly the
dimensions of the solar system.

Are such authors proposing to contract the
entire universe, or just half of it? And

94

contracted from what? If Riemannian-finite,
does the 4-sphere flatten in line of motion
only? And what's that? If infinite, what
shrinks? And do the transformation equa-
tions provide for such a thing as a
"Lorentz expansion' for the receding hemi-
sphere? Certainly the future historians of
science will gaze upon statements such as
these with facial expressions exercising
every muscle in the human body which reacts
to sensations of incredibility.

As for the following quotation, this
geems to establish a new "equivalence
principle" between technical error and
personal arrogance133:

We subject the entire
universe to a uniform
gravitational field
opposite in direction
tov ...

We do not doubt that the universe will ap-
pear distorted to any one in real motion
relative to the frame of the fixed stars

and the 2,7°K background radiation; but then
the term "apparent" must be affixed. Once
affixed, it should remain affixed; and if
this applies to measurements of space, then
it likely refers similarly to measurements
of time. But again let us return to the
story.

In 1924 Born3® followed Einstein's
lead in implying that the paradox for the
round trip was the result of acceleration,
though he offered no explanation., One decade
later Tolman336 gave the subject its first
technical presentation - - since Einstein
had not gone into details beyond positing
the general approach. Then in 1952 Mgller2%?
published the first thoroughly quantitative
description., This became the general stan-
dard, for such as Leffert and Donahue203,
Crawfordsg, Terrel’27 Scott308, Frye and
Brighamlsa. When Levi?l0 used the GTR ap-
proach, however, he found the Rocket Twin
observing his Earthling brother "age in-
stantaneously by T = 2 vL/c2 " at the
instant of turnaround. Palacios ran the plan
to purposeful absurdity by having various
clocks jump variously backward and forward
throughout the course of the trip; and it =
was Crawford's °® paper in 1957 which trig-
gered the Dingle’® controversy over "Ein-
stein's regrettable error", as Dingle some-
what regrettably termed it.



While many fine arguments have at
last torn down Einstein's GTR approach to
the Clock Paradox over these many years,
the point of the present discussion is
that the matter has been finally settled
by experiment - - at least in the opinion
of some. Let us look again at Bailey, et
al.15 in more extended quotation, as they
draw their conclusions on the role of aec-
celeration from data on high-energy ele-
mentary particles in accelerators and the
muon storage ring at CERN:

The time dilation of special
relativity is verified to
within 1.1% for vy = 12. It
is emphasized that this ex-
périment involves muons
traveling in a circular
orbit, simulating the out-
and-return journey often
discussed in connection

with the twin paradox.

This result removes any
lingering suspicion that
some unsuspected effect
associated with acceleration
would compensate the time
dilation in a circular or
out-and-return journey; the
clock paradox is established
as an experimental fact.

In 1977 Van Dyck, Schwinberg, and Deh-
melt340
cyclotron beat frequencies for a single
electron of 5 x 10~%ev, corresponding to
B =5x 10“5, caught in a Pemnning trap
with a field B = 20 kG; and they found no
effect of acceleration within an accuracy
range of 5 x 10-2.

In 1977 Bailey, et al.1® returned to
this matter. Their "muon clocks" were now
at an acceleration of 1021 cm sec~2 with a
velocity ratio of 8 = 0.9994 at a resolu-
tion of 10~3. The "clocks" were in circu-
lar motion in the Storage Ring - - an
exact replication of Einstein's equatorial
clock of 1905, and the to-fro Rocket Twins
of 1911 and thereafter. The authors first
pointed out that:

In this situation it is
also possible to search
for any modification of
the theory due to accel-
eration ...

checked out the cyclotron and spin

azg

and they came to the conclusion that

No such effects, insofar

as they affect the particle

lifetime, are seen in this

experiment where the trans-

verse acceleration is mlOl8g.
In 1968 Farley, Bailey, and Picassol!l
pointed out that "huge magnets ... bend
the beams with great accelerations'; but
they seem to have concluded that there was
no relationghip to the GTR because the
gravitational constant never enters their
calculations. We shall certainly have to
question this conclusion if the Equivalence
Principle for inertial and gravitational
mass is to be extended to equivalence be-
tween acceleration and gravitation. For
they themselves have just given statement
to a definition of acceleration in terms
of the gravitational constant. More than
one able physicist83 has questioned the
Equivalence Principle; and it has been
pointed out that Einstein's famous Gedank-
enexperiment involving the elevator under
the several conditions of free-fall, grav-
itational field, and vertical acceleration
neglects the rather significant fact that
there are lateral forces also working upon
the contents of the elevator in the case
of a gravitational fZeld, whereas the
supposed duplication by an upward accelera-
tion -a = g in a zero-gravity field in-
volves neither of the two lateral vectord®¢

Let us now turn to the study of the
Thomas Precession published by Newman,
Ford, Rich, and Sweetman25% in 1978. Con~-
sider a free electron orbiting within a
cyclotron under conditions of an imposed
perpendicular magnetic field. The rota-
tional frequency becomes

w_ = eB/ymc

c

where

vy = (p/m)dp/dE

and is not yet necessarily equivalent to
the Lorentz v .

But spin precession develops such
that

ug = geB/2mc + (1 - Y)wc



While many fine arguments have at
last torn down Einstein's GTR approach to
the Clock Paradox over these many years,
the point of the present discussion is
that the matter has been finally settled
by experiment -~ - at least in the opinion
of some, Let us look again at Bailey, et
al.'5 in more extended quotation, as they
draw their conclusions on the role of ae-
celeration from data on high-energy ele-
mentary particles in accelerators and the
muon storage ring at CERN:

The time dilation of special
relativity is verified to
within 1.1% for v = 12. It
is emphasized that this ex-
periment involves muons
traveling in a circular
orbit, simulating the out-
and-return journey often
discussed in connection

with the twin paradox.

This result removes any
lingering suspicion that
some unsuspected effect
associated with acceleration
would compensate the time
dilation in a circular or
out-and-return Jjourney; the
clock paradox is established
as an experimental fact.

In 1977 Van Dyck, Schwinberg, and Deh-
melt 340
cyclotron beat frequencies for a single
electron of 5 x 10~%eV, corresponding to
B =5x 10'5, caught in a Pemning trap
with a field B = 20 kG; and they found no
effect of acceleration within an accuracy
range of 5 x 10-7.

In 1977 Bailey, et al.1® returned to
this matter. Their "muon clocks" were now
at an acceleration of 102l cm sec~2 with a
velocity ratio of 8 = 0.9994 at a resolu-
tion of 1073. The "clocks" were in circu-
lar motion in the Storage Ring - - an
exact replication of Einstein's equatorial
clock of 1905, and the to-fro Rocket Twins
of 1911 and thereafter. The authors first
pointed out that:

In this situation it is
also possible to search
for any modification of
the theory due to accel-
eration ...

checked out the cyclotron and spin

as

and they came to the conclusion that

No such effects, insofar

as they affect the particle

lifetime, are seen in this

experiment where the trans-

verse acceleration is ~10 8g.
In 1968 Farley, Bailey, and Picassol!l®
pointed out that '"huge magnets ... bend
the beams with great accelerations'; but
they seem to have concluded that there was
no relationship to the GTR because the
gravitational constant never enters their
calculations. We shall certainly have to
question this conclusion if the Equivalence
Principle for inertial and gravitational
mass 1s to be extended to equivalence be-
tween acceleration and gravitation. For
they themselves have just given statement
to a definition of acceleration in terms
of the gravitational comnstant. More than
one able physicist83 has questioned the
Equivalence Principle; and it has been
pointed out that Einstein's famous Gedank-
enexperiment involving the elevator under
the several conditiocns of free-fall, grav-
itational field, and vertical acceleration
neglects the rather significant fact that
there are lateral forces also working upon
the contents of the elevator in the case
of a gravitational field, whereas the
supposed duplication by an upward accelera-
tion -a Z g in a zero-gravity field in-
volves neither of the two lateral vectordS¢

Let us now turn to the study of the
Thomas Precession published by Newman,
Ford, Rich, and Sweetman?°% in 1978. Con-
sider a free electron orbiting within a
cyclotron under conditions of an imposed
perpendicular magnetic field. The rota-
tional frequency becomes

w. = eB/yme

where

vy = (p/m)dp/dE

and is not yet necessarily equivalent to
the Lorentz vy .

But spin precession develops such
that

mg = geB/2mc + (1 - Y)wc



Here the first term is the normal pre-
cession due to interaction of the
electron's magnetic moment

II = ge§/2mc

with the cyclotron's magnetic field; the
second term is the Thomas precession; and

v then remains to be defined by the experi-
ment according to

1 dE
B = r 65

Data with a precision of 5 x 1077 then
proved the identity ¥ = vy, leading the
authors to proclaim the test to be

... the most precise laboratory
confirmation to date of the
predictions of special relativity.

But we must remember, strictly speak-
ing, that this is nothing more than a con-
firmation of the limiting velocity ¢ in
the Maxwellian electromagnetics, such that
relating it to the entire STR parapher-
nalia is purely arbitrary and extrapola-
tive., The authors next turn thelr attention
upon this frequently discussed factor of
acceleration in time dilation:

We also consider limits on
possible results of accel-
eration ...

from which they concluded there were

... no effects of such
acceleration on the internal
structure of electrons, or
on relativity.

They nevertheless still regarded the pre-
cession itself to be

... & result of the kinematics
of special relativity as ap-
plied to accelerated systems.

But the data on precession carry no re-

quirement for an assumption of Lorentz
contraction, whereupon the pairing with
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time dilation becomes an assumption. Cer-
tainly the explanation of Thomas preces-
sion follows more simply and directly
from the asymptotic ¢ of the very Max-
wellian field which one employs to ac-
celerate the particle.

In fine, what we really seem to be
discussing is the instantaneous velocity
v of a particle relative to the autonomous
or '"locally absolute" field which embeds
it, such that no distinction arises be-
tween dx/dt and dzx/dt2 except in the pat-
tern of successive velocity values. To
return to Einstein's opening paragraph in
his 1905 paper87:

The observable phenomenon
here depends only on the
relative motion of the

conductor and the magnet.

The absence of distinction between linear
velocity and the velocity pattern of ac-
celeration, so far as velocity-dependent
effects are concerned, further shows in
tests of other type. For example, Lobko-
wicz, et al.?18, working with the hydro-
gen maser and the second-order tranverse
Doppler effect, observed no alteration of
their data due to rotation, neither have
those studying Mossbauer recoil-free
electrons on a rotating apparatu3151 281
- ~ certainly typical "clocks in circular
motion'. The results have been conclusive:
No effects upon fundamental processes due
to the acceleration of rotation.

If we then agree that acceleration is
not a factor in chronometry, must we not
either abandon the chronometric factor
assigned to gravitational potential, or
abandon the Equivalence Principle? For it
seems inescapable that, if the so-called
"time dilation" is to be freed from ef-
fects of acceleration, and if acceleration
due to mechanical force is indistinguish-
able from that due to gravitational force,
then gravitation is no chronometric factor.
While this appears as a most disturbing
situation, in view of certain areas of
experimental physics, the following two
observations may offer an escape route!

First, there is reason to believe that‘
relativists have not taken sufficient care
in defining their "clocks". That is, a "de-
cay' clock measuring the resistance to dis-



integration in terms of particle lifetime
carries fundamental distinctions from a
"'photon' clock based upon changes in fre-
quency. For the decay phenomenon inti -~
mately and undeniably involves velocity-
dependent mass, which obviously is not true
for a photon always traveling at velocity e
In fact, physics does not yet possess
proof, as we earlier pointed out, that the
observed AT is not a secondary characteris-
tic belonging to an altered particle. In
any event, gravity should play no signifi-
cant part in particle-decay whether accel-
eration does or does not. The claimed
time-dilation At is purely Lorentz-derived
as a velocity function, and in present
opinion is due to actual motion relative to
the embedding field.

Second, as for the photon, this does
have to do with gravitation, and perhaps
gravitation only, as just indicated, since
its velocity is a constant. For the photon
as a carrier of inertia becomes subject to
a gravitational field; and experiments seem
to confirm that the cosmic velocity con~-
stant ¢ does thereby become altered. Highly
definitive tests have recently been con-
ducted by Anderson, et al.’ using Mariner 6
and 7 flights, and by Shapiro, et al.310
with the so-called Viking Relativity Ex-
periment. Both confirmed the time delay
predicted by the GTR, the latter with 2-5%
accuracy using interplanetary radio signals
The round-trip delay time amounted to as
much as 250 us.

But a field-variable ¢ has nothing to
do with a Lorentz transformation. Signals
of electromagnetic type, entering such a
variable field and returning from it, would
merely present anew the 1905 problem of
choosing whether to accept or reject the
second-order Doppler effect. Nothing in an
altered ¢ per se requires Lorentz-type equa-
tions. Therefore the gravitational field,
while producing its own causes of signal
delay, carries no tool for altering clocks
in the manner of the Lorentz transformation,
The changes in du/d¢ convey information on
the field, and on signal velocity, but not
on clocks.

Therefore some experiments such as
those of the cited Mariner and Viking
probes cannot be claimed to support either
a chronometric factor in gravitation, or
the GIR itself; and those authors were care
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ful to point out that the confirmation of
predictione of the GTR is no proof of the
GTR itself, since the data also confirm the
predictions of alternative theories as well.

A Remark on the Relativistic
Transverse Doppler Effect

In 1906, just one year following Ein-
stein's 1905 Eaper and entirely independent
of it, Stark316 published an account of the
Doppler behavior of the positive H ions
called "canal rays' at that time. In addi-
tion to the classical effects, he noted an
anomalous second-order red shift of small
but definite sort. Einstein®0 immediately
explained this in terms of his Special
Theory, pointing out that the different
clock rates of stationary and moving ob-
servers

2
)-6

At = at' (1 - L
C2

would develop a frequency difference

2
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in contrast to the classical v = v, - Al-
though J. Stark's data differed from Ein-
stein's calculation by a factor of ten,they
retained strong heuristic appeal as con-
firming the Einstein model. Since directly
confirming measurements from a position
necessarily perpendicular or near-perpendi-
cular to the line of motion would encounter
grave problems in separating linear from
quadratic effects, Stark's promising obser-
vation remained infertile for a third of a
century, when Ives and stilwelll72 in 1938
and 1941 succeeded in extrapolating the
orthogonal measurement with great accuracy
through the clever procedure of measuring
both the blue and red shifts for the re-
spective approaching and receding waves at
some convenient angle 6 to the in-line
motion. The blue shifted wavelength of the
forward beam becomes



YA, (1 - g cos 8)
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where 0 is measured in the frame of the
laboratory, and Ao in the frame of the
moving atom. The B cos 8 term represents
the first-order Doppler shift; the Lo-
rentzian vy, the second order. The reced-
ing front similarly has the red-shift

Ap = YA (1 + 8 cos 8)

12

A, (1+8cos6+5% 82)

which then immediately provides an average
value

X =z (Ab + xr)/z
= A (1 + 3% 8%)

for that which would be measured by the
theoretical observer at 6 = 71/2. Mandelberg
and Witten?3! repeated this experiment with
improved accuracy in 1962, as did K{indiglgL+
in 1963 using Mossbauer data in a rotating
system, also Fillippas and Fox!16 in 1964
studying in-flight gamma ray emission from
7 decay particles moving at B = 0.2,

All confirmed the gamma-factor for
v, A = £(v), such that no reasonable doubt
any longer exists concerning that which is
now called the relativistic transverse
Doppler effect.

But again the careful analyst must
raise this question: Do these data require
any explanation which goesg beyond that al-
ready inherent within pre-Lorentz electro-
magnetics? For if the radiation emitted
both forward and backward from a moving
hydrogen iom must travel at the velocity
¢ relative to the embedding field, and
the ion itself must obey the cos 6 =
Y1 - v2/c? law in its asymptotic approach
to this same velocity ¢, then precisely
this same factor explaining the experiment-
al measurements lies within the pre-Lorents-
ian parameters of the system under study.
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Time dilation plays no necessary part what-
ever, and becomes in fact erroneous - -
"bad clocks", to quote Edmonds for the
third time. The velocity which produces
the phenomena is real, in the sense that
it is both measurable and confirmable by
all parties, relative to the embedding
field of the instrument and/or geosphere,
which in turn is now generally agreed to
have a determinable velocity relative to
larger embedding fields in terms of either
heliosphere or 3°K background radiation,
or the cosmological metric of an expand-
ing universe. Therefore the "observer"
aboard the moving system S' is obliged to
adjust his velocity-sensitive clocks and
rods to account for their inconstancy
under conditions of motion; and his trans-
formation equations should be selected
with this in mind.

Incidentally, a too-common error lies
in the following typical statement!!6;

...the velocities of the
source and the radiation are
assumed additive by the rules
of Galilean kinematics.

While this was true of Galileo in his own
time, and for those during the following
centuries who stayed with mechanics, it is
patently in error to make such a remark
following publication of Maxwell's field
equations in 1865, to say nothing of their
elaboration relative to the field constant
¢ over those pre-Lorentz days when electro-
magnetics took its proper place in physics
alongside Newtonian-Galilean mechanics.
There is no more problem with an asymptotic
approach to a limiting fZeld velocity in a
Galilean transformation than there is for a
limiting med<um velocity; and that trans-
formation has long successfully handled
both acoustics and ballistics. The same
authors conclude that

<+ the velocity of radiation
from a moving source is not
the classical vector sum of ¢
and the velocity of the source.
Within our accuracy, the re-
sultant sum is ¢ as required
by special relativity.

"Classical" is purposefully italicized here
For does not Maxwell's electromagnetics be-
long to '"classical' physics? Or does the
relativist regard himself solely as a

-



mechanic? Even in mechanics, however, the
speed of a man rowing his boat at velocity
v7 cannot exceed the hydrodynamic asymptote
¢ even when aided by a propeller-drive
whose own potential velocity v, might be
such that v{ + vy > ¢ as a "classical
vector sum'.

In fine, the data on the so-called re-
lativistic Doppler effect do mot require
special relativity. In fact, specific pro-
blems quite quickly appear when so doing.
Consider this statement of Kindig!®" re-
garding his study of a Mossbauer source at
the center of a high~speed centrifuge, and
the absorber on a radial arm:

When the experiment is
analyzed in a reference
frame K attached to the
accelerated ocbserver,
the problem could be
treated by the principle
of equivalence and the
general theory of rela-
tivity ...

26% 265 a5 his authority
Kundig continues:

He refers to Pauli
for saying this.

The centrifugal force

acting on the absorber
is then interpreted as
a gravitational force

with the potential

¢ = —lgRi (.l)z
Thus, the observer in K
will come to the conclusion
that his clock is slowed
down by the gravitational
potential.

But did we not just quote Bailey,et aZ.!6
disavowing acceleration in time dilationm,
even up to a transverse 1018 g? Newman,
et al. introduced their own work on the
subject with the statement that

... previous experiments
have found no effects in
fundamental processes from
acceleration of rotation,
thermal vibrations, or
cyclotron motion.
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And Kundig himself, we will recall from an
earlier discussion of Thomas precession,
concluded there were

...no effects of such
acceleration on the
internal structure of
electrons or on relativity
which would affect spin
precession.

Kundig adds:

We then see that the
transverse Doppler effect

and time dilation produced

by gravitation appear as

two different modes ex-
pressing the same fact,

namely that the clock

which experiences acceleration
18 retarded compared to the
clock at rest.

The italics are ours, first to call atten-
tion to the consensus we defined earlier,
that the retardation is due to the motion,
not the acceleration, the only importance
of acceleration lying in the motion it
produces. Second, i1f gravitation = acceler-
ation, and acceleration in itself is not a
factor, why should gravitation produce
dilation if it groduces no motion? In fact
is it not true3l! that experiments search-
in% for an intrinsic frequency shift in
Fe)/ nuclei due to thermally produced ac-
celerations have always demonstrated nulls
for values up to 1016g, and with an ac-
curacy >1pp 10132  Are we to distinguish
thermally produced from mechanically in-
duced acceleration, and these in turn from
gravitation? Or should we follow another
suggestion of Edmonds®® that Einstein "was
probably wrong about the equivalence of
acceleration and gravitation''?

In any event a dilemma of serious
sort seems again at hand, impressive as the
proponents' arguments have been. We shall
attempt no more here than to return to the
pre-Lorentzian principles advanced for
reinterpreting "relativistic" mass. For:
(1) If it is true that E = mc2 and m = E/c?
as dictated by the field constant and mo-
mentum terms in Maxwell's field equations,
and (2) in view of the demonstrated asymp-
totic increase in m(EE/cz) as v = ¢, then



(3) changes in the frequency and wavelength
of photons emitted from a body having ve-
locity v relative to the locally embedding
field simply become

vy A= f(v) = f(m) = F(E/c)
vo= v m/m =y-1vo
A= Aom/mo = v

and again we have a picture of (1) frequency

and wavelength changing with mass, (2) the

mass in turn varying with velocity v accord-
and (3) this due to the com-

ing tom = ym _,
bined facts o% mass-energy equivalence and
the limiting field velocity ¢. Glancing
back at elementary-particle decay, one
might say that the frequency decreases and
the stability increases as that mass-energy

complex called "relativistic mass" increases

according to vy = (1 - 82)‘%; and certainly
this presents no particular difficulties in
mental imaging.

Dismissal of the Lorentz Contraction,
Lorentz Transformation, and the
Principle of Relativity

With this background, it now seems
opportune to present specific reasons for
dismissing the FitzGerald-Lorentz con-
traction from physics, also to confront
the consequences of such dismissal for
the Einstein-Lorentz transformation, and
indeed the Principle of Relativity it-
self. This is not¢ to say that moving
material objects do not foreshorten - -
in the original Lorentz sense of an ac-
tual interaction of compressive electro-
magnetic sort between particle and field;
but it does deny the stilted, artificial,
and illogical convenience of a Y (1-v2/c?)
shrink in Iline of motion only, accompanied
by an increase in relativistic mass. And
it insists upon actual motion relative to
a real embedding field. Such shrinkage
has to this date not even been indicated
experimentally, let alone discovered. If
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anything does become compressed along x
when moving in that direction, it should
logically bulge in some more or less com-
pensating manner along y and/or z; and
this, we will recall, was one of the ear-
ly electron models which became shelved
because such behavior would fail to ex-
plain the null datum for a Michelson
interferometer in presumed motion.

Similarly, this is not to say that
objects in motion relative to an ob-
server do not appear foreshortened due
to signal delay when using signals of
finite velocity. It simply denies the
improperly derived Pythagorean v(1-v2/c2)
factor for this delay, and returns the
problem to the original classical Dop-
plerian (1-vZ/c2),

In fact, it should be sufficient to
dismiss all three of these on the mere
basis of the return of absolute space to
physics. For if space is absolute, so is
time., Nevertheless, many relativists
still believe that the Lorentz equations
should remain in effect even after prov-
ing space absolute; and the very impres-
sive apologetics by theoreticians of the
Lorentz school Earticularly Ivesi52 and
Builder"5 46 L7 8, makes a specific re-~
futation virtually mandatory.

So let us once again permit the metal-
lurgical engineer to grapple with the rela-
tivist, in case Essays II and III of the
carlier booklet failed to make their mark362,

Consider a coil of annealed austenitic
stainless steel wire strung out in space as
sketched in Figure 7, such that the Earth
drags it along during its orbital motion
around the Sun. The coil is placed at one
of the Poles, and swiveled to avoid any
tangling due to rotational Earth motion.
The wire is the AISI Type 302 grade common-
ly used for wire recorders, but in the ful-
ly annealed condition of nonmagnetic face-
centered-cubic austenite. However, at each
100 m spacing,a 1 m section is coldworked to
transform the gamma-phase locally to ferro-
magnetic o' martensite, suitable for de-
tection by any passing space vehicle pro-
perly equipped with magnetic sensors.

In fine, we have now set up an exper-
imental system which goes no further than
to place a physically marked metric upon
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Figure 7: An engineering approach to the alleged Einstein-Lorentz

contraction in absolute space.

text is for v = 0.8c¢c and v = 1.67.

For convenience in sketching, calcu-
lations here are made for v = 0.867c and y = 2.

Discussion in the

what even the relativist is coming to
grant as absolute space - - whether in
terms of an Einstein space metric, gravi-
tational field, electromagnetic field,
cosmic background radiation, neutrino sea,
subquantic medium, PPN space, etc. - - or
even the ancient ether. Nothing hypothet-
ical is added.

Now consider a space vehicle 100 m in
length, hence exactly matching the 100 m
spacing of the wire metric as measured in
the planetary system L. Mounted both fore
and aft are properly instrumented magnetic
sensors, with a conjoint computerized feed
such that they register a precise simul-
taneity of signal discharge for a rest
position in I. Any lag in this fore/aft
response due to Lorentz contraction when
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in motion then converts directly to ve-
locity v relative to the wire metric.

Test time:

A, The spacecraft takes off at a
launch velocity v << ¢, such that a pass
of this 100 m craft parallel to the wire
produces an essentially simultaneous dis-
charge of both fore and aft sensors at each
100 m pair of emitters (see Figure 7A).

B. Cruising interplanetary
an accelerating pre-test course,
hicle boosts its velocity to v = 0.8c, then
swings back for the test pass in the best
sense of Einstein's original stipulation of
an unaccelerated or inertial frame - - uni-
form motion only.

space on
the ve-



C. Because the craft allegedly con-
tracts - - according to the original Fitz-
Gerald-Lorentz model for both electron and
the whole forward arm of Michelson's in-
terferometer, also the rim of the revolv~
ing wheel in the Ehrenfest Paradox built
on Einstein's model - - such that x' = x/v,
the craft now measures only x(l—vz/cz)% =
60.0 m. On the other hand, the astronaut
- — and this is assuredly in the best sense
of relativistic physics - - cannot detect
this with his own measuring sticks because
every time he points one in the direction
of motion, an identical contraction in
amount 1.0 + 0.6 m affects the ruler and
disguises the effect.

D. HOWEVER - - in this case the
measuring device is outside his I' so far
as any dependable metric is concerned, but
inside for signal registry. And in no way
is that man going to shorten the wire,
which here both represents and measures
the space through which he is moving, just
because his face flattens. His
odometer, triggered to fire the aft signal
upon crossing a marker, does so when the
fore sensor is still 40 m short of the next
one (see Figure 7B). Similarly, whenever
the fore sensor fires, the aft has already
registered, and now only has another 60 m
to go instead of the expected 100 m, The
odometer quite properly registers v = 0.8c,
which is the target velocity of the test.

E. Immediately the astronaut knows
that (1) he is in motion relative to the
wire system I, (2) his velocity is 0.8c as
planned, and (3) his vehicle is Lorentz-
contracted to 60 m - - despite the fact
that nothing registers this on his ruler,
neither in an altered spacing of the cabin
panels, or even the length of his own feet.

F. Upon returning to the launch
site, he also learns (1) that his clock
ran slower than Earth clocks by a factor
of 0.6, and (2) that his clock was ob-
viously faulty, since 0.8c/.6 = 1,25¢c,

Repeated trips at various velocities
then make abundantly clear that the Earth
system I constitutes a unique and locally
absolute frame because its clocks are
alvays faster than his own. No matter how
he might alter his motion relative to T - -~
and we will now stipulate that the wire is
stationary relative to the field embedding
the instrument - -~ the I-timepiece is al-
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astronautic

lways the fast one, to be matched by his own

only at v = 0.

From such considerations, these three
rather dramatic conclusions follow:

First, whether bodies do or do not
contract while in motion, space assuredly
does not contract, but rather the body that
moves through it, and then only in the orig-
inal Lorentz sense. Anything else is ap-
pearance only, due to classical Dopplerian
signal delay. Accordingly, it is worse than
foolishness to say that a distance from A to
B "would appear much shorter"286 when as a
matter of such simple logic and demonstra-
tion it can only "appear" longer; or to say
the "distance contracted''128 286 290  yheq
the relativists' own definition of a rod
shrinking 1 m - 0.6 m would obviously mea-
sure a 100 m distance at 166.7 m. There-
fore, if shrinkage of some type and extent
does occur during absolute motion, it would
not only be detectable with appropriate in-
strumentation as just described, but it
would necessarily be regarded as a spurious
measurement requiring calibration with the
standards of the locally embedding gravi-
tational or electromagnetic system. Such
matters, viewed with the repugnant mono-
axial geometry of the Lorentz contraction,
and the model correction now demanded by
magnetospheric physics, lead to the con-
clusion that the postulated FitzGerald-
Lorentz contraction should be dismissed
from physics, at least in its present
form. Whether a vehicle does deform or
not in any manner when subjected to actual
motion through absolute space, the effect
does not belong to a 4-vector transforma-
tion equation, because the data are
3-scalars which submit to calibration
relative to a unique reference frame.

Second, and directly following from
the first: The Lorentsz transformation ob-
viously proves inappropriate if both time
and space calibrate to standards of a sin-
gular, unique, and absolute frame., As
carefully pointed out in earlier discus-
sions, this has nothing to do with use of
the y-factor (1-v2/c2)-%¥ for velocity-
dependent functions, wherever such
asymptotic relationships might occur, and
notably the so-called relativistic mass
and elementary-particle decay. But to be
velocity-dependent, the velocity must not
only be relative to something, but to a
unique something - - as proved by the



test flights just structured, and indeed
by the simple fact in Einstein's 1905
paper that he found the clocks of just
one of two systems in relative motion to
go slow. His own definitions proved that
the system which had the slow clock must
have been in motion relative to an ab-
solute frame; and in our own time Hafele
and Keating1“7A not only accepted this
idea, but presumed to have proved it.

Finally, and most surprisingly, it
seems now necessary to make the flat
statement that there is no such thing as
the Principle of Relativity in the physics
of the real world - - certainly not in its
true and original sense of reciprocity due
to an absolute indeterminacy of position.
The only indeterminacy problem in physics
now proves to be nothing more than an in-
adequacy of instrumentation in the rela-
tivistic Gedankenexperimenten; and this
is no excuse for remodeling time and
space.

Given proper tesgt conditions and
field sensors: All parameters of mechan-
ics should calibrate to the standard rest
system of whatever gravitational field
embeds and controls the bodies, and
those of electrodynamics to the frame of
the embedding Maxwellian field.

Conclusions

While this research into the back-
ground of relativistic physics has produced
interesting results regarding derivation of
several fundamental concepts, it has at the
same time disclosed some exceedingly signi-
ficant technical points. The results are
essentially these:

I. Mass-energy equivalence E = mc2
follows not from Einstein's Special Theory,
as so commonly supposed, but rather from
the two features of (1) the field constant
e, and (2) the momentum of radiation con-
tained in the Maxwell-Hertz equations.

This equivalence was postulated even prior
to Maxwell's time, was subsequently calcu-
lated from his equations as early as 1881
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by J. Thomson, then confirmed experimental-
ly by Kaufmann several years prior to Ein-
stein's entry into the discussion. The only
aspect of the famous equation traceable to
any part of relativistic physics is its
finalized form E = mcZ; and this followed
solely from the fortuitous coincidence

that the factor (1 - Vz/gz)-% used by
Lorentz, Larmor, Poincare, and Einstein in
a collateral and quite unrelated research,
to eliminate the second-order Doppler

(1 - v2/c2) increment in their miscon-
strued null datum of optical experimenta-
tion, is the same factor as that for the
asymptotic velocity ¢ controlling mass-
energy equivalence,

IT. Similarly the so-called
"relativistic" mass m = my(l - v2/c2)'%,
which would be more properly termed the
velocity-dependent mass, arose from this
same pre-Einstein background, and for
identical reasons, since the velocity-
dependence of mass became the key to the
discovery of mass-energy equivalence.

ITII. Neglect of the magnetosphere
as the proper reference frame for ter-
restrial electrodynamics, with use in-
stead of the inertial reference frames of
pre-Maxwellian mechanics, stands as the
sole reason for the origin of relativistic
physics.

IV. Since there is no longer any
reason for supposing that motion cannot be
detected relative to the rest frame of any
given magnetospheric domain which embeds
the instrument, and indeed detecting so-
called "absolute motion" relative to the
cosmological metric itself, there is no
Principle of Relativity, at least not in
its original sense. Thére does remain a
Principle of Physics conveying a part of
Einstein's original idea, in fact what
might be called the First Principle of Phys-
ics, namely that the same laws of nature
are equally valid throughout all parts of
the physical creation. For properly inter-—
preted in terms of the locally embedding
Maxwellian domain, here specifically the
terrestrial magnetosphere, the historic and
repetitive null datum merely attested to
that domain's rest coordinates, within
which the particular instrument had been
situated, and within which all laws of
electrodynamics indeed apply with equal
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validity. The same would be true for the
heliosphere, next for the galactosphere, and
then perhaps for a cosmosphere embedding the
totality of galactomagnetic cavities devel-
oped by the individual galaxies. In fact, we
shall propose here that, in the light of the
magnetospheric space model,the widely dis-
cussed 2,79k cosmic background radiation may
not be the residue of some 4~dimensional
cosmological Big Bang as so widely presumed,
but instead a field entrapment of subatomic
particles similar to our local ionosphere
and radiation belts, and possibly, though
not necessarily, representing a residuum of
our own primordial galactic explosion. This
would immediately remove the objections to
misinterpreted Big Bang geometry, without
affecting any of the rest of the chronomet-
ric features except in points of reference,
On the other hand, nobody regards the Van
Allen belts as expressing or recording
planetary origins. They simply represent
field phenomena.

V. Accordingly, there is no cause
for resorting to transformation equations
which alter the units of both time and
space in order to remove a supposed second-
order Doppler increment which never did
exist, since v = 0 for all experiments in
question, and not v = 30 km sec™ ™ as so
universally supposed. When any given Max-
wellian field suffers an internal imbalance
~ - or "field disturbance'" in Maxwell's
terms - — the geometry of its readjustment,
which takes the form of a spherical wave-
front, travels outward at the velocity of
the field constant ¢ regardless of any mo-
tion of the source relative to the field
rest frame, and precisely as obtains for
all internal wave propagation whether in
field or medium -~ -~ electromagnetic, grav-
itational, acoustical, Therefore Ein-~
stein's Second Postulate isg trivial and
unnecessary, in its original wording,
which makes the velocity ¢ independent of
motion of the source. As for motion of the
obgserver relative to the rest coordinates
of the embedding field, the proper geome-
try is not

ds2 = dx2 + dy2 + dz2 - czdt2
= dx? rdy? 1 dz? - arl =0
but
ds'? = ax %+ dy‘2 + dz'? (ctv)zdt‘2
=0
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for the moving system, the wave propagation
showing as

2
o2y . ] ; =(a g)z 0
(ctv) 3t

f(t-r/c)
r

where
w(xiyﬁzit) =

And the transformation equations are not
those of Einstein-Lorentz

W' = X=vt
(1-v%/c)*
yt,z' = y,z
£ = x-vt

c(]-vz/cz)l/2

but instead simply the Galilean
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X-vit

¥,z,t

X 1

y‘DZlStI

or in terms of signal delay and "local time"
as originally given by Voigt:

- _ x-vt
(1-v2/c%)

Y2

(1-vZ 2

_ X-vt
c(1-v2/c?)
(See Figures 8, 9, 10).

VI. Regarding elementary-particle
decay, the availability of the factor
(1 - v2/c2)~% in the Lorentz transformation
is no more than fortuitous, there being no
requirement whatever to assume a FitzGerald-
Lorentz contraction; and the lifetime 7 is
as readily related to the experimentally
established velocity-dependent mass increase
m=m, (1 - vZ/c2)=% as to the purely hypo-
thetical and philosophically repugnant dila-
tion of the time unit d(3t)/dv = (1-v?/c?)™%
The extended lifetime can as well remain '

-[-:.' T -
o

but with 1, 7, measured in cosmic time
units 9t; and the decay rate
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Figure 8: A simplistic sketch of ap-
parent clock behavior as a function

of distance and/or relative motion

for optical or any other type of to-fro
signal at constant and finite velocity c.
For every clock which slows on going from
Paris to Los Angeles, an identical but oppo-
site reaction occurs upon returning to Paris.
The effects are Dopplerian, not Einstetnian;
and there is no paradoxical ""time dilation”,
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Figure 9: Minkowskian time-space relationships reworked in generalized terms of signal

delay for any type of informational exchange by signals of finite velocity, of which electro-
magnetic waves are but one example, and not regarded as unique in manners of traversing
space. Clocks of to-fro signal type suffer no more irreversible permanent ‘‘dilation’’ than those of modern

jet flights cutting purely arbitrary time lines. 1N&
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N = Noe—t/YTo

can perhaps be expressed as well if not
more accurately in some form such as

N =N e"mot/mTo

o = N e —t/YTo

o

Thus the '"observer on the muon' would be
aware of his uniquely designated motion re-
lative to his embedding field; all data af-
fected by the asymptotic ¢ limitation in the
measure (1 - v2/¢2)-%would transform as 3-
scalars, not 4-vectors; and the traveler
would accordingly not find (a) his mass the

normal m_, (b) his lifetime the normal Tos
and (c) "space" itself contracted,
VII. Since acceleration is now found

through numerous experiments of high-energy
physics not to be a factor in velocity-
dependent changes due to the asymptotic c,

a serious situation arises regarding the
Equivalence Principle for inertial and
gravitational mass in the General Theory.
For either this principle is not valid, or
gravitational fields exert no influence on
chronometry. That is, if the field ¢ does
affect chronometry in the usual sense of
time dilation, then acceleration due to this
field is mot indistinguishable from acceler-
ation due to imposed mechanical force, as
Einstein supposed. Whereas if the principle
18 valid, then ¢ is without influence on
chronometry. A possible answer to this
problem is suggested in drawing careful
distinctions among these three situations:
(1) a variable field velocity ¢ due to
gravitational alteration slowing the photon,
which in itself has nothing to do with
Lorentz-Finstein time dilation during a
to-fro trip, (2) a variable frequency v of
radiation due to a gravitational field ¢,
which in itself imposes no special re-
quirement upon treating it with a Lorentz
transformation rather than a Galilean, and

(3) the true problem of the second-order
Doppler effect under conditions of constant
¢ which did, and does, give rise to the
Lorentz transformation when one presumes
that magnetospheric rest coordinates do not
exist. But this is tantamount to presuming
the magnetosphere itself does not exist;
and strangely enough, the entire history of
relativistic physics attests to having pre-
sumed just this, apparently unaware of con-
current developments in geophysics.

While it is now a fact of experiment-
al physics that the y-factor distinguishing
Lorentzian from Galilean transformations
similarly defines the velocity-dependent
behavior of such parameters as mass, mo-
mentum, frequency, and decay timing in
high-energy physics, no aspect of these
data even remotely suggests, let alone
requires, that the second-order Doppler
effect does not obtain in electromagnetic
signal transmission, neither that the mo-
tion of an observing instrument relative
to the Maxwellian field which embeds it is
without effect upon the observed field
velocity ¢. This purely extrapolative
aspect of the Lorentz transformation
equations therefore goes beyond experi-
mental observation, and should accord-
ingly be re-examined. A first step would
seem to be taking Michelson's allegedly
"flying" interferometer3%7 and putting it
in actual motion during some space flight365.
Michelson was no astronaut,

However, these matters involve the
possibility of exceedingly grave read-
justments throughout much of modern phys-
ics, and will require much further dis-
cussion by physicists in several fields
of expertise before eventual clarifica-
tion can be expected. As stated at the
outset, the principal purpose of the
present study is only to call attention to
the great need for a thorough re-examina-
tion of the very foundations of modern
physics.

R P I S S S P P P PSR

The science of space must still be classed

as unfinished business,

Closing sentence in Concepts
of Space - The History of

Thecries of Space in Physics

by M. Jammer (1954)
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