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Lorentz covariant electrodynamics breaks down when applied to the induction observed in
unipolar generators with corotating conducting disc and magnetic field source. This
unusual induction is explained by means of the generalized, Galilei covariant Maxwell
equations and shown to be direct evidence for the existence of the substratum (EM field
carrier) of the vacuum. Other ether effects which refute the concept of the physically empty

STR vacuum are also discussed.

Introduction

Physical effects which arebased onrotating orin general
accelerated motions can serve as evidence for an electro-
magnetic (EM) or gravitational wave carrier (ether) since
rotation and accelerated motions are absolute motions in
the ether. Such evidence was provided, e.g., by the rotating
interferometer experiment (v = Qxr, & = angular veloc-
ity of the optical table rotating about its axis r = 0) of Sagnac
[1]. In this setup, two simultaneously emitted light signals
(+) are sent in opposite directions around closed circular
paths of radius r = R so that their travel times are (¢, =
vacuum speed of light)

27k 5 27R
T,=—me=” 1)
o FOR < ¢,

due to their different light speeds for propagation up-
stream (-} and downstream (+) the ether flow w=—-Qxr
in the frame of reference corotating with the interferom-
eter. The light signals interfere with the experimentally
confirmed fringe shift [1]
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which gives direct evidence of the anisotropic light propa-
gation in the rotating reference frame caused there by the
ether flow w = —v. This effect can not be explained by the
special (STR) or general (GTR) theory of relativity. In GTR
the (weak) centrifugal acceleration Q?r (assumed to be
equivalent to a gravitational acceleration) observed in the
rotating interferometer frame yields a quantitatively and
qualitatively false fringe shift AA.

In the Aharonov-Bohm experiment [2,3], an electron
beamissplitatr=R, ¢ = 0(27) into twobeams propagating
alongthesemi-circlesr=R,0<¢ <mandr=R,m < ¢ < 2nx—
which are concentric with along, active solenoid of radius
a < R. These beams interfere at their reunion point r = R,
¢ = & with the experimentally confirmed phase difference

= (e/h)(l) of theirde Brogliewaves ‘¥, (r.t), where ®isthe
magneticfluxinside the solenocidr <a < R!Toappreciate the
significance of this effect, note that the (long) solenoid has
an axial magnetic field B=B, for r <gand B=0forr > g,
whereas its azimuthal vector potential, A = B,r/2 forr <a
and A =a’B 2rforr 2a, doesnotvanish outside the solenoid.
Thus, the Aharonov-Bohm effect demonstrates that the
dynamicsofanelectronisaffected by the vector potential A
in regions where the force field B vanishes {in accordance
with the Schroedinger equation in which only the vector
and scalar potentials appear). Accordingly, the vector po-
tential has a more fundamental meaning than its magnetic
field [2].

According to the hydrodynamic formulation of wave
mechanics [¥ = p'/2¢S, p =W, V = (#/m)VS1[4,5,6], the
velocity fields V, of the probability density p of the two
electronbeamsexperience, due to the vectorpotential A, the
variations [6]

e
v, =—-n—1A(r)a¢

O<¢p<nm, n<p<2n,

wheretheunitvector a, changesdirectionwith ¢. The phase
difference AS=5_~ 5. of the de Broglie waves ¥, of the
twobeams, whichiscaused by the vectorpotentialinEq. (3),
is at the point of interference (r = R, ¢ = 7}

AS= —%U:\Q Odr—j;v_ Odr], r=

(3)

r>a

4
R ‘
whence [2]
AS=LdAedr=Lo
=g (3)

where®@ =§ Aedr= j B s 4F isthemagnetic flux through
the cross section F = ma? of the solenoid. Winterberg pro-
posed this surprising interference phenomenon AS e @ as
an ether effect [7].

As communicated earlier [4,5,6], wave mechanics and
the uncertainty relations are effects of a hidden ether me-
dium (Ap,Ax>#h results from an interaction of the
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microparticle with theether, i.e., not froma perturbationby
the observer), and the vector potential and the magnetic
field areexcitations fixed inthe ether [8,9,10,11,12]. For these
reasons, the nonvanishing vector potential outside the
solenoid producesa perturbationin the resting etherin form
of the azimuthal vortex field,
2
A= 4’B, —=2rta,,
2 (6)
a<r<e, 0<9< 2
with Ve A =0 and Vx A = 0. The electron beams moving
counter-clockwise (+) and clockwise (-) around the sole-
noid experience phase shifts S, = -5_of differentsignby Eq.
(4), since they propagate downstream (+) respectively up-
stream (-} the azimuthal ether perturbation (6). Thus, the
Aharonov-Bohm effect is an ether effect similar to the
Sagnac effect (in the latter, the photons of the two light
signals move upstream respectively downstream the ether
flow, w = —Q xr # perturbation).

Orne of the oldest EM ether effects observed in rotating
motionistheanomatous EMinductioninrotatingunipolar
disc generators with no relative motion between the con-
ducting disc and the magnet or solenoid discovered by
Faraday in 1832, and more rigorously investigated by
Kennard [13] in 1917. Kennard demonstrated that an EMF
wasinduced when there wasabsolutely norelative motion
between conductor, magneticfield source, and the measur-
ing circuit, ie., the observed EMF depends only on the
absolute rotation of the rigid system as a whole [13].
Kennard clearly recognized that unipolar induction in-
volvesmagneticfield lines fixed in the ether (frame)and that
the concept of moving magnetic field lines attached to a
rotating magnethas no physical meaning [13,14]. The most
comprehensive experimental investigations on unipolar
induction are due to Mueller [15,16], who not only con-
firmed the results of Kennard but verified the seat of the
EMF in generator arrangements with and withoutrelative
motion between conductors and magnetic field sources.

Figure 1 exhibits the principal setups for unipolar disc
generators employing a uniform axial magnetic field pro-
duced (a)in thenarrow gap of two permanent (e.g., ceramic)
magneticpolesand (b}inside a longsolenoid. The conduct-
ingdiscofradius “a”, the magnetic field source (permanent
magnet or solencid), and the open measuring circuit 0-O-
A-awithideal voltmeter (R = =} are rigidly connected and
rotate as a whole with a constant angular velocity w°. The
circuito-O-A-aisrequired only for the measurement of the
open-circuit EMF induced across the disc 0-a with the help
of a voltmeter, i.e., the EMF across the disc exists also in the
absence of the measuring circuit.

The radial electric field E°(r®) = —v° x B? induced in the disc
under open circuit conditions has its sources in a volume space
charge distribution p°(r°) = —£,V°e(v°xB°) which can be
verified experimentally withoutan attached circuit, e, g..by
means of a macroscopic test charge suspended to sense
nearby charge distributions. The space charge induced in



the disc gives direct evidence of the absolute rotation
v®=m°xr°® of the rigid unipolar induction system (which
could be used as a gyroscope). In the following, we will
show that anomalous unipolar induction is (i) readily
explained by the generalized, Galilei covariant Maxwell
equations [8-10] and (ii) is an effect which provides inde-
pendent experimental evidence for the existence of the
substratum of the vacuum (ether). The unipolar induction
theory is developed (i) in the inertial frame in which the
generatorrotatesand (ii)inthe quasi-inertial framecorotating
with the generator.

2. Theoretical Principles

The theoretical explanation of anomalous unipolar in-
ductionisbased on the generalized Maxwell equations for
inertial frames Z(r, t, w) with vacuum substratum {ether)
floww[8,9]. They are generally valid since they are covariant
inGalilei transformationsbetweenarbitrary inertial frames
Z(r, t, w)and Z'(r’, t', w') [8-10]. These EM field equations
have been applied to a consistent formulation of Galilei
covariant quantum mechanics in EM fields [6], the radia-
tion fields of charged particles in uniform (Cerenkov effect)
and accelerated motions [10,11,12], and pulsed electrody-
namic problems [8]. As a general result, it has been found
that electrodynamic phenomena do not depend on the
velocity v of the charged particles relative to the observer
(STR) but on their absolute velocity v - w = v° = inv in the
ether (refutation of the STR principle of the relativity of the
velocity v in physics). This outcome is not surprising since
(i) EM fields are ether excitations produced by interaction
of charges with the ether and (ii) the charges do notinteract
with the observer.

The generalized, Galilei covariant Maxwell equations
for linear, isotropic media in arbitrary inertial frames Z{r, t,
w) with ether flow w are in standard MKS notation [8-10]:

Figure 1.
Cross section of unipolar induction gen-
erator with conducting disc, magnetic field
source and measuring circuit, corotating:
(a) permanent magnet, (b} magnetic sole-
- noid.

Vx(E+wa)=A(%+on)B (7)
VxH= ( +w-V) D+ewxB)+j- pw (8)

Ve(D+ewxB)= 9)

VeB=0 (10)
where

D=¢E, B=uHl (11)

j—pv=0(E+vxB) (12)

The Galilei covariance of the EM equations {7}-(12)
follows from the field invariants, E + wxB = inv, H = inv,
j-pw = inv, p = inv, the operator invariants,
dfdt+weV=inv, V = inv, and the invariants ¢=¢’,
u=u" (c=c’"), g=¢’, in Galilei transformations
I(r,f,w) e X (¢, w'), where w—wW =v-v =u (u=
velocity of I’ relative to Z) [8-10].

Ohm'’slaw (12) assumes that the velocity V. of the space
charges £ equals the velocity v of the conductor, which is
applicable to the unipolar generator. Eq. (12} is the most
simple form of Ohm’s law, which is not valid for arbitrary
physical conditions. Fer the conductors of the unipolar
generator (honmagnetic noble metals), the dielectric per-
mittivity and the magnetic permeability are approximated
by their vacuum values, ¢ = g, = 10?/36x [As/Vm] and
H=Hy = 47107 [Vs/Am].

On the earth, the ether velocity is uniform and of the
magnitude w, ~3x10° [m/s}{17]. It can be shown that this
uniform ether velocity w, has no net effect on light or
particle propagation in circles (Sagnac and Aharonov-
Bohm effects). Similarly, the uniform ether velocity w, has
no net influence on the EMF induced in the unipolar
generator when the latter is in uniform rotation.

Accordingly, we may analyze the unipolar induction
generator of Figure 1 either in (i) the laboratory frame T,
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whichwewillidentify with theether rest frame Z°(r°,¢°,0)
or (ii) in the frame of reference Z(r,t, w) attached to the
rotatingdisc, where w = —v°®and v°= @° xr* isthevelocity
of rotation of the generator (no relative motion betweenits
parts).

Both the laboratory frame I, and therotating generator
frame X arequasi-inertial frames owing to the slow rotation
oftheearthand the generator. GTRinfluencesareirrelevant
on the electrodynamics of the generator, since the possible
centrifugal forceinterferenceisof the order (wr/c, )2 whereas
the induction experiments indicate an EMF of the order
7wa*B,.

3. Unipolar Induction Analysis

From the mathematical point of view, the conducting
disc, 0=7°<4° -8 <2° <+ &, of height 256° in the plane z°
= O rotating with a velocity v°= @°xr° in a homogeneous
external magnetic field B§ = Bya? (Figure 1) represents a
complicated 3-dimensional EM boundary-value problem
in the ether rest frame Z°(r°,1°,0), with the nature of the
boundary conditions changing at the disc rim r° = a° This
mixed boundary-value problem leads to dual integral
equations for the Fourier amplitudes of the electric poten-
tial, whichcanbe solved by the Wiener-Hopfmethod. Thus,
itcanbeshownthatthe electric E° and themagnetic B° fields
are of the form (X° frame);

Fe=F2(r°,z%)as + F2(r°,z°%)a;g
Hence,

aj e VeF°(r°,z°)=0 (14)
Note that B°=B°(r°,z°) due to the magnetic field pro-
duced by the space charge current p°v® in Z°.

The external magnetic field BY is treated as homogene-
ous within the disc region, an assumption which is better
satisfied in the solenoid (Figure 1a) than in the gap of the
magnet poles (Figure 1b). The conducting disc and the
source of the magnetic field are rigidly connected and are
corotating with the same angular velocity ©°= w®a? in the
ether rest frame Z°.

Since we are mainly interested in calculating the radial
electric field and EMF induced in the rotating disc, a
simpler analysis is given here, assuming a thin disc,
Az®=26°— 0, The fields in the disc become then functions
of 7° only. Since the open measuring circuit 0-O-A-a in
Figure 1is not needed for the induction of the space charge
and electric fields in the disc, it is disregarded in the
following analyses. In other words, we do not evaluate the
EMFinduced in the radial sections of the wires of the open
circuit o-0-A-a.

A. Rotating Frame Z(r, t, w). In a frame of reference =
corotating with the generator, the velocity of the conducting
discand the field sourceare v=0, whereas the ether velocity
is w=-0°xr’=-wxr=-@ra,. The rotating reference
frame X is of particular interest, since it explicitly exhibits

(13)
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the ether effects wxB and pw in the Galilei covariant
Maxwell equations (the B-lines frozen into the ether rotate
about their axis of symmetry with angular velocity —@ in
Z, whereas the conductor is at rest there). The EM field
equations(7)~{12)are for the stationary (d/dt = 0) operation
of the unipolar generator in X(r, t, w):

Vx(E+wxB)=0 (15)

VxB=p,(j- pw) (16)

Vo(E+wa)=%a (17)

VeB=0 (18}

j=oF {19)
since

weVB=0, weV(E+wxB)=0 (20)

by Eq. (14} and the Galilei invariances B=inv, E+ wxB =
inv, V = inv. By Eq. (15}, where Vx{wxB}=BeVw =0,

E+wxB=-Vo 21)
with

2p=""F
Vidb = e, (22)

by Eq. (17). Since V x B = (3B, /2~ B, /dr)a,, we have . =
Oby Eq. (16) and E:» = 0by Eq. (19} with Es=0 in stationary
state (Omic dissipation). Hence,
j=0, E=0, r<a, |2|<8 (23)
Thus, Eq. (16) reduces in the disc region to (w = ~wra,)

dB%r=—powrp, rsa, |7<8 (24)
since dB, /dz = 0 forz =0 (symmetry of B withrespectto the
plane z=0). Since E=0,Eqs. (17) and (21} reduce in the disc

to
d(r’B -
ad(r %ﬁ %w, r<a, |4<6 (25)
dcpdr=er“ rsa, |z/<é (26)

Elimination of pfrom Egs. (24) and (25) yields for B: the
differential equation

d(wzr‘*/zj
B,/ c;
B.= T o/
¢

- , ¥<a, |7|<8 (27)
1- /2
Hence,
Bz(r)=¢—, r<a, |z<é8
1_6021‘2 5
¢ (28)
=B, wr<<c,

since B:(¥ = () = Be. Substitution of the solution (28} for the
magnetic field into Eqs. (24) and (26) yields for the space
charge and potential fields:



2e,0B,

w2’ *
1- %2

=-2g,wB,, wr<<c,

r<a, |z|<é

plr)=-
(29)

and
wZTZ
2
CU

1

O(r)-, ——CDBOC—"lr{l—
2 @

J, r<a, |z]<8

—;—mBnr2 , @r<<c, (30)
where ®(r = 0} = ®.. The EMF induced in the conducting
disc (0-a) of the unipolar generator is in agreement with
experiment [13-16] the open circuit voltage

i

G1)

The above developments indicate the induction of the
potential ®@(r}and space charge p(r) fields are genuine ether
effects, since

V@ =—-wxB, p=¢,Ve(wxB) (32)
by Egs. (21)~(23), where w is the ether velocity observed in
therotating frame Z. Accordingly, unipolar inductionisan
effect which provides evidence for the existence of the EM
substratum of the vacuum. ®(r)is anether potential, which
is induced by the ether flow w transverse to B. The space
charge p(r} in the disc is the result of the redistribution of
the electrons of the conductor in the ether potential gradi-
ent V@. Note that the ordinary electrostatic field, E(r) = 0,
does not exist in the rotating frame X for reasons of the
Galilei invariance, E + wx B = inv.

B. Ether Rest Frame X°(r°t°,0). The conducting disc
and the magnetic field source rotate with the velocity
vo= wxr®=°r°aj in the ether frame X°, whereas the
ethervelocity vanishes there, w® = 0. The field lines of B° do
not rotate in the ether frame do (in spite of the rotation of
the magnetic field source!), since the magnetic field is an
excitation of the ether. Accordingly, the induced electric
field v° x B® exists in Z°, and the EM Egs. (7)-(12) for the
unipolar generator in stationary operation (0/dt = 0) are in
(e t°,0)

-0, +®(a) = %wBoa2 , wr<<e,

VoxE?=( (33)
VoxB= 1, j° (34)
pD
VeeEo=_
€, (35)
V°eB°=0 (36)
I°=p°v°+o{E®+v®xB®) (37)

Note that the EM fields in Eqs. (33)—(37) are excitations

of the ether, i.e., are fixed in Z°. By Egs. (33) and {35)
E°=-V°®° (38)
Ver@°=—p°/e, (39)
Since V°xB°= (5B§’/8z° —c?B;’/ar")ag in Eq. (34), Eq. (37)

splits up into the relations
j°=pove (40)
E°+v°xB°= 0 (41)
Combining of Egs. (34) and (40) yields for the magnetic
field in the disc (v°=w°r°aj)
dB%T°=—p,,p°co°r°, r°<a°, |29<8° (42)
since dB? /az° =0 forz° =0 (symmetry of B® with respect to
the plane z° = 0). Elimination of E° from Egs. (35) and {(41)
gives for the space charge density in the disc

o2 RDa
pO= _EOCDO ]“071 d(?‘ Bzydrol o< a, 1ZO| < 50 (43)

Substituting Eq. (43)in Eq. (42) yields for the magnetic field
the differential equation

dBe / _dwr°¥/cl)
B; - (1—0)02 T°2/C,,2)

r°<a®, |z|<8°

(44)

Hence, the magnetic field in the conducting disc is with
By (r°=0) = Bg:

By (r) ="

) r°<a®, |2°%<6°

(1-w°2rot/cl (45)

=B, o°r*<<c,

Substitution of Eq. (45) in Eqs. (41) and (43) yields for the
solutions of the (radial) electric and space charge fields in
the disc.

Eo (-} :_wDrOBZ OS o a < o
(T) (1_m02r02/C§)1 r a ;s |2 | 6
=-w°r’B;, w'r<<g, (46)
and
-2&,0° B¢
C(ro)= "R P , ¥°<a®, |2°<6°
p°(°) /lﬁm”r” ay |
=-2¢g,m°BY, wri<<c, (47)

Integration of Eq. {46) gives for the electric potential in the
disc with ®°(r°=0) = ®°:

o ¢ wOl roz
O°(r°) - D¢ ——%C‘,Bt‘,’(w—ij}n[l— - J,

s

r°<a®, z°<8°
=3B, wirt<<y,
The EMF induced in the conducting disc (o-a) of the

unipolar generator is in agreement with experiment [13-
16] the open circuit voltage

(48)

-0 +d°(a®) = 3w°B2a®?, wrl<<c, (49)
In the preceding equations, the velocity of rotation (abso-
lute motion) w°r°=wr, and r°=v, a®=a, °=4, B =B,
are invariants in Galilei transformations.
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The above solutions agree with experiments on the
“one-piece Faraday generator” since in Galilean physics,
the rotating disc moves perpendicularly to the Bg-lines,
which are fixed excitationsin the ether (whereas the magnet
is rotating) so that v°xB°# 0 in X°. Accordingly, there is
nothing “anomalous” about the observation of an EMFin a
unipolar generator with disc and magnet corotating about
their common axis of symmetry within Galilean physics.

As the STR denies the existence of the ether as an EM
field carrier, the By-lines then must be fixed in the rotating
magnet (where else?). Since there is no “relative motion”
(STR)between magnet and disc, the STR predicts vexB°=0
and EMF=0, in disagreement with experiment. Accord-
ingly, within the STR the considered induction effect is
“anomalous”.

In the 5TR, rotating motions are “relative”, too, so that
we can view the rotating disc-magnet generator also from
the corotating frame Z, in which both disc and magnet are
at rest, so that again v x B = 0 and EMF=0, in disagreement
with experiment. According to Panofsky and Phillips [18],
the unipolar generator with rotating (accelerated) motion
requires recourse to the GTR (usual excuse when the STR
disagrees with experiment).

C.Galilei Invariance. Comparison of the corresponding
solutions for the rotating frame Z(r, t, w) and the ether frame
Z°(r°, t°, 0}, namely Eqs. (23)(40), (23)-(41), (28)-(45), (29)-
(47), (30)—(48), indicates that the following interrelations
exist between them (in the same sequence):

j-pw=j-powWe (50}
E+vxB=E°+v°xB°® (51}
B=B° (52)
p=p° (53)
o =d° (54)

since 0 =@°, r=r°, z=z°, Eq. (50} holds since j = 0, w° =
0 and -pw =j° (w = -v°). Eq. (61) holds since E=0and v =
0,—and E°#0, v 20 with E° + v® x B® = 0.

Equations (50)—(54} are the known Galilei invariants [8-
10] for the reference frames X and Z°. The invariance in Eq.
(54) of the potentials in Eqs. (22) and (39) follows from the
invariance of space charge density p= p°=inv.

Thus, we recognize that Galilean electrodynamics [8-10]
applied to the unipolar generator with no relative motion
between disc and magnet in (i) the corotating reference
frame Z(r, t, w) and (ii) the ether frame Z°(x%, t°, 0) yields the
same solutions for the magnetic field, B = B° = inv, the space
charge density in the disc, p = p°=inv, and the scalar
potential ®=®°. These results are in complete agreement
withexperiment[13-16]. The use of the generalized Maxwell
equations [8-10] in the inertial frame Z° is rigorous, whereas
their use in the rotating (quasi-inertial) frame £ has been
justified a posteriori [same solutions, Egs. {(50)~(54)].
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However, the Maxwell equations and their Galilei
covariant generalization are, in general, not applicable to
non-inertial or accelerated reference frames. The same holds
fortheapplication of the Galilei field invariants (which were
derived for inertial frames [8,9]} to non-inertial frames.

4. Breakdown of STR

The simple (approximate) calculations for the thin disc
in the frames I and Z° show the essential physics of the
unipolarinduction problem. Theexact solution of the mixed
boundary-value problem, for the EM fields (i) inside a non-
thin disc and (ii) the surrounding vacuum space is too
lengthy to be presented here.

To discuss the breakdown of (i) the Lorentz-covariant
Maxwell equations in predicting unipolar generator per-
formance and (ii) the STR principle of the relativity of
motion, the experimental observations [13-16] are com-
pared with the Lorentzian (STR) and Galilean electrody-
namics (GE) predictions for two crucial unipolar generator
arrangements. To aveid misunderstandings, note that EMF
refers to the potential difference induced inthe conducting
disc r < a, and that the generator has no open measuring
circuit 0-O-A-a (which is not required for the induction of
the electric field and space charge in the disc).

Disc and Magnet Corotating in X°. EXPERIMENT:
EMF #0. 5TR: EMF =0, since in the corotating frame Z, the
conducting disc does not move in the B-field (fixed in
magnet), so that v =0and vxB = 0. GE: EMFx0, since the disc
rotates, in X°, in the B°-field {fixed in ether), so that v® x B®
#0.

Magnet Rotating and DiscatRestin Z°. EXPERIMENT:
EMF =0.5TR: EMF #0, sinceina frame X corotating with the
magnet the disc moves with velocity v = —@xrin the B-field
(fixed in magnet), so that v x B # 0. GE: EMF =0, since in Z°
the disc does not move in the B°-field (fixed in ether), so that
vi=0and v°xB® =0.

Inboth cases, the STR predictions have been obtained in
a corotating frame of reference Z, in which the magnet and
its attached B-field do not move. This is permitted by the
STR principle of the relativity of motion, which thus avoids
the conceptual difficulties of rotating magnetic field lines
attached to rotating magnets [19].

These two crucial unipolar induction experiments dem-
onstrate that the STR completely fails to predict the experi-
mental observations, whereas Galilei covariant electrody-
namics is in full agreement with the experiments. The STR
principle of the relativity of motion is invalid, since rotating
motion is not relative to an observer but relative to the ether
{x°).

5. Conclusions

Lorentz covariant electrodynamics and the STR break
down in predicting the experimental observations of the



induced space charge and EMF in the conducting disc of
unipolar generators when (i) magnetic field source and
conducting disc corotate about their common axis of sym-
metryinthelaboratory frame (EMF#0)and (i) the magnetic
field source rotates and the conducting disc is at rest in the
laboratory frame (EMF = 0). The STR principle of the
“relativity of motion” isnotapplicable tobodies in uniform
rotation, since rotation is absolute motion in the preferred
etherrestframe. Galilei covariantelectrodynamics, withits
concepts of EM fields as excitations of the vacuum substra-
tum (ether) and rotation as absolute motion in the ether
frame, correctly predicts the experimental facts in both
cases. Thepresented theory demonstrates thatinductionin
generators with corotating magnetic field source and con-
ducting disc is direct evidence for the existence of the
substratum of the vacuum (ether).

For these reasons, this communication represents a
theoretical refutation of the STR and Lorentz covariant
electrodynamics based on experimental facts. As briefly
explained in the introduction, these modern “space-time
theories” are also refuted by the Sagnac and Aharonov-
Bohm ether effects. The STR is already refuted through
Newton’s experiments with water buckets in (i) uniform
translationand {ii) uniform rotation [20]. Einsteinmayhave
anticipated the physical difficulties of Lorentz covariance
and the equivalent relativity principle {(according to which
one and the same light signal propagates not only in the
inertial frame of its source but inall (==*) conceivable inertial
frames with the same speed ¢, = 3x108 [m/s]'), and of his
principle of the relativity of all motions on 28 March 1949
{six years before his untimely death) when he wrote to his
friend Solovine: “There is not a single concept of which I am
convinced that it will survive, and I am unsure, whether Lam on
the right way at all.”
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