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Abstract

The Theory of Relativity (TR) is now in conflict with a number of trustworthy experimental ob-
servations, most of which discovered recently with the help of the tightly synchronized clocks of
the GPS. With base in these observations, the present work appoints mistaken assumptions in the
construction of the TR, that beginned with a wrong interpretation of the null results of the Mi-
chelson light anisotropy experiments. The assumptions of the TR about the nature of space also
become unfair within the scenario of the Higgs mechanism, underlying the Standard Elementary
Particle Model, according to which space is filled up with real Higgs condensate (HC), responsible
for giving mass to the elementary particles. The HC is a real and very powerful quantum space
(QS), stable up to 1015 degrees Kelvin that rules the inertial motion of matter and the propagation
of light. This QS is the locally ultimate reference for rest and for motions of matter and propagates
light at a well defined velocity ¢ with respect to the QS and not with respect to all inertial refer-
ences. The presence of the HC cancels the reciprocal symmetry between observers that in the TR is
the source of many unresolved or badly resolved paradoxes. It also eliminates the intrinsic iso-
tropy of light with respect to all possible inertial references. On the other hand, the recent expe-
rimental observations show very clearly that this real QS is moving in the ordinary three-dimen-
sional space according to a Keplerian velocity field round each astronomical body, consistently
with the local main astronomical motions, thereby creating the observed gravitational dynamics.
This spacedynamics is the quintessence of the gravitational fields and implies that earth is very
closely resting with respect to the QS, which explains the null results of the Michelson light aniso-
tropy experiments. All the conventional tests of the TR have been made with atoms or elementary
particles at very high velocities within the earth based laboratories. In reality these experiments
do not test the assumptions of the TR, but simply show the effect of motion with respect to the
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local QS. The equations of the TR describe well the corrections of time, mass, energy etc., however
in these expressions the relative velocity must be replaced by the velocity with respect to the local
QS. This spacedynamics has been shown in References [4]-[6] to correctly create the observed
gravitational dynamics on earth and in the solar system as well as the galactic gravitational dy-
namics without the need of dark matter. This theory also correctly accounts for all the experi-
mentally confirmed effects, caused by the gravitational fields on the propagation of light and the
rate of clocks and moreover apoints the physical mechanism accelerating the expansion of the
universe.
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1. Introduction

The theory of relativity (TR) is a theory of space and time, of light and clocks. What is absolutely extraordinary
is that Einstein has developed this theory in the age of Newtonian mechanics, of thermodynamics, of the steam
engines and trains. In this epoch the measuring techniques were rather limited and the experimental survey was
poor. Years before, Maxwell had published his top work about electrodynamics, in which he imagined the elec-
tromagnetic waves propagating in a static ether that however entails unusual physical properties. In the epoch
Michelson just had obtained very precise measurements of the velocity of light. Also the gravitational dynamics
of the solar system was rather well understood in terms of Newton’s universal gravitation. Moreover, the motion
of the solar system with respect to nearby stellar constellations too was known. Throughout progress in science
was going well. However, then the null results of the Michelson light anisotropy experiments have surprised the
scientific community and spread out confusion. How could light be isotropic with respect to earth if earth is
moving round the sun at 30 km/sec and even at much higher velocity with respect to other astronomical objects?

In his university studies Einstein had learned about the Galilean principle of relativity, according to which lo-
cal experiments of mechanics cannot reveal the sate of uniform motion of the laboratory along a straight line and
hence the laws of mechanics work equally well in all the possible inertial references. When Michelson an-
nounced the null results of his light anisotropy experiments, many scientists began searching for genuine physi-
cal causes. Nevertheless, Einstein, an outsider in the epoch and thus less constrained by conventional views,
tried to understand these null results putting in doubt the concepts of absolute space and absolute time and re-
jecting the idea of the static ether. In Einstein’s view, the null results of the Michelson light anisotropy experi-
ments demonstrated that local electromagnetic experiments too cannot reveal the state of motion of the labora-
tory. This was the starting motivation of the now well known TR.

The ground laying assumptions of the TR [1] are that empty space in itself contains nothing objectively real
that can represent a reference for motions. This means that no absolute references can be defined and that the
idea of absolute motions has no meaning. On the other hand however, the idea that matter particles have mass
and are objectively real in themselves remained intact. In this view the elementary particles interact by various
force fields, generating the observed dynamics in the material world. Moreover, the fact that light can propagate
in empty space, was seen as prove that light needs no physical medium to propagate (no ether). In addition, the
nominally null result of the Michelson light anisotropy experiments was interpreted as evidence that the velocity
of light is intrinsically constant and isotropic with respect to all possible inertial references.

According to the TR, only relative motions between matter bodies are relevant in physics. The inevitable con-
clusion of this is that all the possible inertial references (IRs) are equivalent and that the laws of physics, dis-
covered in one given IR, must be good in all the other possible IRs. This is known as the principle of relativity
or covariance of the laws of physics. Accordingly the form of Maxwell’s equations must have the same form
(Lorentz invariance) in all the IRs. As these equations give the velocity of light, the velocity of light must be the
same when measured with respect to all possible IRs, independently from the velocity of the sources or of these
IRs. Einstein promoted this constancy and intrinsic isotropy of light to the status of a fundamental law of physics.
It however is important to note here that, in Einstein’s view, the velocity of light is the one measured by the light
go-return roundtrip along a known distance and clock method. In Section 4 of the present work, it will be shown
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that this measuring method is constrained to give always the same result, independently from the velocity of the
laboratory with respect to the real Higgs quantum space ruling the inertial motion of matter and the propagation
of light, because the light roundtrip time and the oscillation roundtrip time (period) of the time standard, by
which the clock counts time, are affected by the velocity of the laboratory with respect to the Higgs quantum
space in exactly the same proportion, as evidenced by the Ives-Stilwell experiment [2]. Hence, this measuring
method is misleading and the velocity of light measured in this way is an experimental artifact.

There is no need to reproduce here the steps by which Einstein constructed the TR. The details can be found
in Einstein’s original publications, or in translated collections like, for instance that in Ref. [1]. They also are
carefully described in many good textbooks [3]. Einstein’s development of the TR will be discussed in detail in
Section 4 of the present work, in the light of recent new experimental observations and theoretical developments.
The present work does not follow a chronological sequence, but is developed according to a simple logic: The
more fundamental aspects precede the less fundamental ones. This is essential in order to avoid unfounded as-
sumptions. In the construction of the TR, Einstein did not follow this order. He interpreted the null results of the
Michelson light anisotropy experiments in the scenario of the Newtonian celestial mechanics, without knowing
the true kinematical circumstances of the non inertial earth based laboratories. Obviously this non-inertial cha-
racter entails implicit kinematical circumstances that Einstein totally ignored in the epoch. Therefore, his inter-
pretation of the null results of the light anisotropy experiments was fated to be incorrect.

The experiments on the velocity and anisotropy of light, underlying the TR, as well as the experiments sup-
posedly testing the predictions of the TR were performed within the non-inertial earth based laboratories that are
accelerated upward, due to implicit kinematical circumstances created by the earth’s gravitational field. Hence,
in order to make a meaningful discussion of the light anisotropy experiments and of the fundamental assump-
tions of the TR, it is absolutely essential to unveil first the exact kinematical circumstances of the earth based
laboratories. This becomes possible only knowing the exact nature of space and its role in the gravitational
physics. Otherwise such a discussion will go in circles and lead to mistaken views. Therefore, it is absolutely
necessary to anticipate considerations about the nature of space and matter before attempting any interpretation
of the Michelson light anisotropy experiments as well as of other observations. In the forthcoming Section 2, the
nature of space and matter will be discussed in the light of the Higgs mechanism of the Standard Elementary
Particle Model (SEPM) that can provide us with a reliable view about the nature of space and its role in the gra-
vitational dynamics. The Higgs condensate (HC) is a very powerful quantum space (QS), responsible for giving
mass to the elementary particles by the Higgs mechanism and hence rules the inertial motion of matter and of
energy (propagation of light). Moreover, in Section 3 the conclusions enforced by the recent experimental ob-
servations, achieved with the help of the tightly synchronized atomic clocks in orbit (GPS) will be outlined.

It can be advanced here that all these new experimental facts, as well as the presence of the HC, frontally con-
tradict the fundamental assumptions of the TR. Nevertheless, in Section 4 it will be shown that, despite the
wrong assumptions in the TR, many of its predictions apparently match the experimental observations, within
the circumstances and the precision they effectively have been tested. In all of these circumstances, the predic-
tions of the TR are indistinguishable similar to those predicted by the theory of spacedynamics [4]-[6]. The rea-
son is simple. All the effectively realized experiments, that are claimed to confirm the predictions of the TR,
have been made within earth based laboratories. According to recent experimental observations to be described
in Section 3, the earth based laboratories truly rest very closely with respect to the QS (HC), ruling the propaga-
tion of light and the inertial motion of matter, in the Keplerian velocity field of the QS, creating the earth’s gra-
vitational field, the solar and galactic gravitational fields. Hence, in fact these experiments do not test the TR,
but simply are the effects of motion with respect to the QS, that is, motion with respect to the earth based labor-
atories that are closely commoving with the QS in the solar and galactic velocity fields. In conclusion, despite
the fundamental assumptions of the TR are false, its predictions, within the extend they effectively have been
tested, seem to match the experimental observations. What is wrong is generalizing them to all the other non
tested experimental circumstances and imputing them to relative velocity. Hence, in the view of the present
work, in the expressions, found by Einstein for time dilation, for mass and for energy, the relative velocity with
respect to Einstein’s hypothetical inertial references must be replaced by the velocity with respect to the QS.

2. The Higgs Condensate as a Real Quantum Space, Ruling the Inertial Motion of
Matter and the Propagation of Light

According to the SEPM, space in filled up with the Higgs field, a Bose-Einstein (BE) condensate of the zero
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spin Higgs bosons. The Higgs condensate (HC) is a very powerful quantum space (QS) stable up to 10* degrees
Kelvin. A more detailed description of the BE condensates, specifically of the superconducting condensate and
the Higgs condensate as well as their physical phenomenologies, relevant to the present work, has been given by
the author in References [4]-[6]. Here only a succinct outline will be given.

In the gauge theories, all the elementary particles are originally massless and move at the velocity of light.
Nature however tells a different story. With only a few exceptions, all the elementary particles have inertial
mass. The well known theory of superconductivity, in which the U(1) gauge symmetry is spontaneously broken
during Bose-Einstein condensation of the Cooper electron pairs, fixing a gauge and the fact that superconductors
confine the electromagnetic field by the Meissner effect, making it short-range and giving mass to the photons
within superconductors, was an important hint to solve the problem of mass acquisition by the elementary par-
ticles [7]. In superconductors BE condensation of the Cooper electron pairs occurs at a low critical temperature,
due to the quantum phase correlation (BE correlation) between the wave functions of the bosonic particles. This
correlation entangles the particles, making them indistinguishable, breaking the U(1) gauge symmetry and en-
forcing long-range phase coherence. The BE phase coherent superconducting condensate is described by a com-
plex order parameter :w(r)e"’ . During the BE condensation the BE correlation creates a negative potential
energy term (bonding term) that is proportjonal to the boson density p = w"w . In addition an interaction term
(anti-bonding term) proportional to (y/*y/) takes place. However, the coefficient of the bonding term is consi-
derably larger than that of the anti-bonding term. Therefore within the effective negative potential well in the
form of the Mexican sombrero, the boson system can lower its energy by condensing into a state of long-range
phase coherence assuming a well defined phase between zero and 2z . To the minimum of energy in the Mex-
ican sombrero potential corresponds a well defined volumetric density o =w"y , whose value depends on the
BE correlation. The volume of the condensate cannot collapse because of the interaction term. If the density ex-
ceeds the equilibrium value, the system will climb up in the external wall of the potential well. In this case, the
condensate can lower its energy by expanding the volume.

According to Quantum Field Theory (QFT), underlying the Standard Elementary Particle Model (SEPM), the
zero spin Higgs bosons too undergo BE condensation, spontaneously breaking the U(1) gauge symmetry and
forming a phase coherent Higgs Condensate (HC) [8]-[10]. In the view of the QFT of the SEPM, space is filled
up with the Higgs condensate (HC), a very powerful Quantum Space (QS), stable up to 10* degrees Kelvin [7].
If actually the BE condensation of Higgs bosons still is happening in the universe, it may be more intense in
colder regions between the galaxies. If the volumetric density p=w"w of the HC is beyond the equilibrium
density, the energy state of the universe is not minimum. It may lower its energy by volumetric expansion, the-
reby displacing the energy state toward the minimum, especially in the colder regions between galaxies. Such
continuing BE condensation can be the physical mechanism that drives the accelerated expansion of the un-
iverse.

The HC plays in space an analogous role as the superconducting condensate (SCC) plays in superconductors.
Likewise the SCC confines the electromagnetic field down to the order of hundreds of nanometers by the
Meissner effect, the HC confines the matter fields (weak and strong nuclear fields) down to about 10™° m,
making them short-range, providing the elementary particles (hadrons and leptons) with inertial mass and hence
with mechanical properties by the Higgs mechanism [8]-[10]. This will say that the HC is a QS that rules the in-
ertial motion of matter and the propagation of light and hence is the ultimate (locally absolute) reference for rest
and for motion of matter and light.

BE condensates couple only to very specific fields. The SCC is well known to couple to electromagnetic (EM)
fields. Electric and magnetic fields cause local phase displacements of the superconducting order parameter with
respect to the overall phase. Such phase displacements involve energy, because they must conquer with the
phase correlation, climbing up in the potential energy. Phase displacements represent phase disorder, elevating
the energy of the system and tending to recover the U(1) gauge symmetry. The SCC can lower its energy by
confining or expelling the magnetic field, which is the Meissner effect. It is important to realize that local phase
displacements are necessarily associated with local motion of the condensate (currents). A constant phase gra-
dient entails uniform motion of the condensate and phase changing with time corresponds to accelerated motion.
In superconductors these currents generate the Lorentz reaction force field that is the drive of the Meissner effect.
Motion of the SCC along closed loops, once excited, automatically becomes persistent.

The atoms of the SC material do not perceive the presence of the SCC itself, because there is no interaction,
no scattering. They however perceive the vector potential, due to its motion and acceleration. Analogously the
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presence of specifically the HC is imperceptible to us. We however perceive the gravitational field that it gene-
rates on moving through us according to a non-uniform velocity field. This is not strange. We even do not ob-
serve the atmosphere itself, however perceive easily its perturbations (sounds, wind).

The phenomenologies in the HC are totally analogous to those in the SCC. The constitution of the HC is dif-
ferent from the SCC. It does not couple to EM fields nor to gravitational fields. It couples specifically to weak
and strong nuclear fields. However, displacing the phase of the Higgs order parameter certainly involves
much-much higher energy than in the SCC. The weak and strong nuclear fields cause phase disorder in the
Higgs order parameter, elevating its energy. As the HC permeates all of space, it can minimize its energy only
by confining the weak and strong nuclear fields, which is the Higgs mechanism that gives mass to the elementa-
ry particles porting weak hypercharge.

Cyclic excitations in the SCC as well as in the HC are intrinsically quantized and are persistent due to the
phase correlation and perfect conservativeness of the condensates. This links the inertial motion of the elemen-
tary particles directly to the persistence of the excitations in the HC. On the other hand acceleration of the ele-
mentary particles with respect to the HC is associated with additional phase distortions that too must conquer
with the phase correlation of the HC. This additional phase distortion costs additional energy (producing addi-
tional mass) and too becomes persistent. From this viewpoint, inertial mass and the conservation of the (relati-
vistic) linear and angular momentum of matter bodies is due to the persistence of the excitations in the HC.

The Higgs mechanism likewise the Meissner effect in superconductors certainly entails macroscopic phe-
nomenologies. Superconductors minimize energy developing macroscopic screening currents and a macroscopic
Lorentz reaction force field, expelling the magnetic field out from the superconductor or compressing it into re-
gions where the superconducting order parameter is weaker or absent. The HC likewise the SCC minimizes its
energy developing a macroscopic screening velocity field of the HC. As the HC rules the inertial motion of
matter, such screening velocity fields, if non-uniform, create an inertial dynamics, that is, gravitational effects,
macroscopically thrusting the matter fields along the matter density gradient toward regions where the Higgs
order parameter has already been depressed by large amounts of matter. The macroscopic screening velocity
field of the Higgs condensate round matter bodies is to be seen as the Keplerian velocity field of the QS in the
theory of spacedynamics, responsible for the gravitational fields and the corresponding force field is the gravita-
tional field that in fact is a centrifugal (fictitious) force field toward the gravitational center. Please see Refer-
ences [4]-[6] for details.

3. The Nature of Space and of the Gravitational Physics in the Light of the Recent
New Experimental Observations

According to the TR empty space is the absolute nothingness. It contains nothing that can represent a reference
for motions. Very contrarily, according to recent developments in the SEPM, space is filled up with the Higgs
condensate, a very powerful quantum space (QS), ruling the inertial motion of the matter particles and the prop-
agation of light. However, is this QS static or is it dynamic? Recent new experimental observations, achieved
with the help of the tightly synchronized clocks of the GPS and to be described hereafter, show very clearly that
the real QS, is moving round earth, round the sun and round the galactic center consistently with the local main
astronomical motions. In this spacedynamics the earthglobe (center of earth) and the other planets of the solar
system, as well as astronomical bodies in general throughout the universe are very nearly resting with respect to
the local moving real QS. Please see Section 3.2 for details. Light is very nearly isotropic with respect to all
these bodies, not because of the intrinsic isotropy postulated in the TR, however because earth and astronomical
bodies in general very closely rest with respect to the QS. This straightforwardly explains the null results of the
Michelson light anisotropy experiments. Note that this spacedynamics has nothing to do with the ether drag. The
Keplerian velocity field of the QS, which is the quintessence of the gravitational fields, is shown in Refs [4]-[6]
to correctly create the observed gravitational dynamics on earth and in the solar system. It also accounts for the
gravitational dynamics of galaxies without the need of dark matter and predicts the accelerated expansion of the
universe. It moreover straightforwardly explains all the observed effects, caused by the gravitational fields on
the propagation of light and the rate of clocks.

3.1. The One-Way Anisotropy of Light

Clocks are mechanical or electronic devises that count time, using a stable time standard. A time standard is the
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period of a mechanical or quantum oscillator. The precision of the clock depends on the stability of the time
standard. Actually the best time standards, used in the precise atomic clocks, are the very stable periods of elec-
tromagnetic (EM) oscillations due to the hyperfine transition of excited Cs or Rb atoms. These EM oscillations
are go-return roundtrips of the electromagnetic field that are affected by motion of the laboratory in exactly the
same proportion as light go-return roundtrips, as shown in the lves-Stillwell experiment [2]. Therefore measur-
ing the velocity of light or distances by the usual method of light go-return roundtrips and clock are fated to give
always the same result regardless the velocity of the laboratory. They are experimental artifacts.

Using Einstein’s synchronization method, the very stable atomic clocks of the GPS can be collectively syn-
chronized altogether to within 0.1 ns (time for light to travel 3 cm). For low orbit satellites, clock synchroniza-
tion can even be up to an order of magnitude better. With the help of these tightly synchronized atomic clocks,
the one-way travel time of electromagnetic (EM) signals (light) between these satellites has been precisely
measured. Especially precise and clear-cut measurements of the one-way velocity of EM signals (light) was
achieved using the twin satellites of the Gravity Recovery and Climate Experiment (GRACE).

The twin satellites of GRACE project move in the same sense at nearly 8 km/sec along coplanar and practi-
cally identical circular polar orbits at 500 km of altitude, separated from each other by 200 km and their posi-
tions being monitored by the GPS within 3 cm. To measure microgravity effects, these satellites need to be
equipped with highly stable atomic clocks, synchronized to better than 0.16 ns. The satellites continuously ex-
change EM signals between them in both senses. It is observed that the signal transit time from the leading satel-
lite to the rear satellite corresponds to a shortening with respect to the expectation from the TR by more than 5 m
(17 ns), while the signal transit time from the rear satellite to the leading satellite is lengthened by more than 5 m
(17 ns) [11]. These observations are consistent with backward signal anisotropy of nearly 8 km/sec with respect
to the satellites, which is exactly the velocity of the satellites.

This one-way anisotropy of EM signals (light) shows unambiguously that the EM signals take a longer time
from the rear satellite to the leading satellite and shorter time from the leading satellite to the rear satellite by
exactly the same value. As the GRACE satellites form an inertial reference common to both satellites, this fact
unquestionably contradicts the fundamental assumption of the TR, according to which the signal should take the
same time in both senses. This experiment proves that a real spatial medium (QS) exists that propagates light at
a characteristic constant velocity ¢ and that this QS does not move within the earth’s non-rotating reference
along a North-South direction. Hence, this anisotropy is due uniquely to the motion of the satellites.

The immediate consequence of this experimental observation is the absolute need of revising the interpreta-
tion of all the Michelson light anisotropy experiments, made within earth based laboratories during the past
century. Most of the Michelson experiments have measured the light anisotropy due to the orbital and cosmic
motion of earth. Systematically all these experiments obtained nominally null results. Now this must be inter-
preted as proving that the earthglobe has no relevant velocity with respect to the real QS that rules the propaga-
tion of light. Obviously this can make a sense only if this QS is moving with earth round the sun and with the
solar system round the galactic center etc. This conclusion may seem reckless. However, it has been demon-
strated (see Refs. [4]-[6] to be exactly the spacedynamics that correctly creates the observed gravitational dy-
namics.

Other light anisotropy experiments, using highly precise Michelson interferometers, intended to measure the
anisotropy of light with respect to the earth based laboratory itself. They obtained anisotropy of about 8 km/sec,
constant the whole day and the whole year [12]. This anisotropy gives evidence that real QS, ruling the propaga-
tion of light, is moving through the earth based laboratories and round earth at nearly 8 km/sec on surface, not
along a North-South direction, however along West-East direction, in the sense of the Moons orbital motion.
This corresponds exactly to the Keplerian velocity field of real QS creating the gravitational dynamics on earth.
Please see Refs. [4]-[6] for details.

3.2. Absence of the Gravitational Time Dilation of the Solar Gravitational Potential on the
GPS Clocks

An even much stronger and persuasive prove, showing that real QS, ruling the inertial motion of matter and the
propagation of light, is moving round earth and round the sun according to a velocity field consistent with the
local main astronomical motions, is provided by the absence of gravitational time dilation of the solar gravita-
tional potential on the GPS clocks, which is predicted by General Relativity (GR) but not observed. This is the
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well known noon-midnight problem [13] [14]. During the orbital motion of earth round the sun, the six orbital
planes of the 24 GPS satellites alternate them in the plane nearly parallel to the earth-sun axis, passing 6 hours
closer than earth from the sun and then 6 hours farther from the sun.

The effect of the solar gravitational potential (U) on the rate of the GPS clocks, predicted by GR, is given by

T (R) =T, [1— 2U/02]_]/2 where Ty is the time period in the absence of a gravitational potential and ¢ is the ve-

locity of light. To first approximation this time dilation effect is proportional to U/c2 . Such gravitational time
dilation effects on the atomic clocks within the earth’s gravitational field have been well observed and corres-
ponding time dilation effects certainly would be shown by clocks fixed within the solar gravitational field too.
According to GR the delay, accumulated during the 6 hours of closest approach from the sun, is larger than 24
ns, which would be recovered during the subsequent 6 hours farthest from the sun. The resulting 12 hour peri-
odic sinusoidal deviation in the time display of these clocks would be more than two orders of magnitude larger
than the stability of the clocks and, if present, would be very easily observed. Nevertheless, contradicting the
prediction of GR, no sign of such variation is observed [13] [14]. Note that this gravitational time dilation, pre-
dicted by GR, cannot be canceled by the special relativistic time dilation, due to changes of velocity of the satel-
lites with respect to the solar non-rotating reference, because this would be two orders of magnitude larger than
the one predicted by GR and too is not observed. Observations show that the rate of the terrestrial and GPS
clocks is ruled exclusively by the earth’s gravitational field. This is fortunate, because otherwise the use of the
GPS would be a lot more complicated. GR cannot explain the absence of this time dilation because the gravita-
tional potential is a scalar that depends on the distance from the gravitational center but not on the orbital veloc-
ity of earth.

Time dilation is well known to be caused by motion, as evidenced by the well known increased lifetimes of
speeding Muons and the redshifts of the radiation emitted by speeding Hydrogen atoms [2]. In the STR this time
dilation effect is imputed to the relative velocity (vr) with respect to the laboratory observer. To first approx-
imation this effect is proportional to (vr/c)z. Obviously the gravitational slowing of the atomic clocks within
the earth based laboratories cannot be due to relative velocity because these clocks rest with respect to the labor-
atory observer. However, if motions cause time dilation, why then does the orbital motion of earth suppress the
time dilation caused by the solar gravitational field on the earth based and GPS clocks? Absurdly in one case
motion causes time dilation and in the other case it suppresses it. This contradiction lets clear that time dilation
is not caused by gravitational potential. On the other hand, the slowing of the atomic clocks in the earth based
laboratories cannot be caused by relative velocity. Hence, time dilation necessarily is caused by an implicit ve-
locity of a more fundamental nature, which will be seen to be the velocity with respect to QS (Higgs condensate).

In the beginning of the previous Subsection 3.1 it was asserted and the Ives-Stilwell experiments prove that
the time standards, by which clocks count time, are slowed by motion with respect to the QS in the same propor-
tion as light roundtrips. Therefore, it seems obvious that the observed gravitational slowing of the atomic clocks
on earth is related with the observed small constant anisotropy of light of nearly 8 km/sec. Both these effects are
proportional to v?/c®=8%/c? (c in km/sec). Similarly the absence of effects due to the solar gravitational po-
tential on the GPS clocks must be related with the well known absence of light anisotropy due to the orbital mo-
tion of earth. The mysterious implicit velocity (Vim) of the earth based laboratories that causes the small light
anisotropy of nearly 8 km/sec is the same that causes the well observed small decrease of the clock rates on
earth. On the other hand, the orbital motion of earth (30 km/sec) that suppresses the gravitational time dilation
due to the solar gravitational field, also suppresses the light anisotropy, caused by the implicit velocity (Vim)
in the solar gravitational field. This singles out velocity with respect to the real QS as the unified cause of time
dilation. It is the usual velocity with respect to the earth based laboratories (note that earth is very nearly rest-
ing with respect to the QS propagating light) and it is this mysterious implicit velocity Vi, in the case of clocks
fixed within gravitational fields.

The only possible way to provide physical reality to this implicit velocity Vi, is acknowledging the existence
of a real spatial medium (Higgs condensate or QS) that rules the inertial motion of matter and the propagation of
light and hence is the ultimate (locally absolute) reference for rest and for motions of matter and light. Accord-
ing to references [4]-[6] this QS is moving in the ordinary three dimensions round earth according to a velocity
field (at 8 km/sec on surface) consistently with the Moon’s orbital motion, as well as round the sun according to
a velocity field consistent with the earth’s orbital motion (30 km/sec).

Obviously earth cannot be kinematically privileged in detriment to all the other planets of the solar system
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and astronomical bodies in general throughout the universe. Earth is not the only planet commoving with the
real QS in the velocity field round the sun. All the planets must be closely commoving with the real QS. This
will say that the real QS is moving according to a Keplerian velocity field round the sun:

V(r)=[yM/k]"e, )

where y is the gravitational constant, r is the radial spherical coordinate and e, is the unit vector along the
azimuthal spherical coordinate. This Keplerian velocity field is the quintessence of the gravitational fields and is
responsible for the gravitational dynamics, observed within the gravitational fields. The velocity field Equation
(1) has been shown in References [4]-[6] to appropriately create the gravitational field of earth and of the sun
and to naturally explain all the effectively observed effects of the gravitational fields on the propagation of light
and on the rate of the clocks. It also fully corroborates the propositions made in Section 3.1 in relation to the null
results of the Michelson light anisotropy experiments. Such a Keplerian velocity field of real QS must be circu-
lating round each matter concentration throughout the universe, generating the respective gravitational fields.

The disk shape of the solar system and of the galaxies as well as of the satellites and planetary rings round
planets all show that the orbits of the natural astronomical bodies are closely concentrated about the equatorial
plane of the respective Keplerian velocity field, which minimizes their velocity with respect to the real QS. This
will say that the astronomical bodies in general very closely rest with respect to the moving real QS, which ex-
plains why the Michelson experiments gave null results. The circular orbital motions of the planets need not to
be explained anymore because it is QS itself that so moves. The very slow implicit velocity of the planets of the
solar system of only about a hundred of m/sec is ruled by the principle of inertia. This very low velocity gives
rise to the very small deviations from the circular equatorial orbits. The vertical free fall is an extreme case of
elliptic orbits in which the opposite implicit velocity of the body with respect to real space just compensates the
Keplerian velocity of the QS.

The experimental evidence that the QS, ruling the inertial motion of matter and the propagation of light, is
circulating round earth and round the sun according to a Keplerian velocity field certainly is a very significant
result. However, what is really important and auspicious in this result is that this Keplerian velocity field of the
QS is precisely the one that correctly creates the observed gravitational dynamics on earth, in the solar system
as shown in References [4]-[6]. There it also has been shown to correctly generate the galactic gravitational
dynamics without the need of dark matter and to correctly generate in terms of well known and genuine physical
effects all the effectively observed effects of the gravitational fields on the propagation of light and on the rate of
clocks.

The only relevant velocity of the earth based laboratories with respect to the real QS is due to the local veloc-
ity field creating the gravitational field of earth itself. The effect of this velocity is proportional to (vz/cz),
which is in the order of only 10 *°. Excepting some Michelson light anisotropy experiments and some Mdssbau-
er experiments, the sensitivity of all the other so called relativistic experiments is much too low to evidence such
small effects. The velocities in all of the so called relativistic experiments are many orders of magnitude larger
than the 7.5 km/sec of the earth based laboratories with respect to the real QS (hydrogen atoms in the lves-
Stillwell experiment (v ~ 2 x 10° km/sec) [2], the increased lifetimes of Muons in cosmic rays (v ~ c), the relati-
vistic mass of electrons and protons from particle accelerators (v ~ c) or of the relativistic energy term in atomic
and nuclear states). Only very recently have the measuring techniques achieved sensitivity enough to put in evi-
dence the very low effects due to the actual velocities of the earth based laboratories with respect to real QS, in
which the atomic clocks have played a central and fundamental role.

3.3. Non-Synchronous Arrival of the Millisecond Pulsar Signals to Equidistant Earth Based
Antennas

The resolution of images from very distant astronomical objects can be improved by orders of magnitude by in-
terferometric methods. The condition is that reception of the signals by the earth based telescopes or antennas
are synchronous. This has been achieved to within 0.1 ns with the help of the GPS clocks. Digital image signals,
recorded in the distant observatories, can be coherently mixed together with the help of computers, generating
the improved images. According to the theory of relativity (TR), arrival of EM signals to the earth based anten-
nas, equidistant from the source, should be synchronous. On testing the synchrony of the atomic clocks in the set
ups for Very Long Baseline Interferometric (VLBI) radio-astronomy observations by the arrival of the wave
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fronts from distant millisecond pulsar signals, a surprise. While for antenna arrays along directions transverse to
the earth’s orbital motion the arrival is synchronous, for arrays along the orbital motion of earth they reach the
foregoing antenna up to 4.2 ps before the rear antenna [13] [14]. This relatively enormous discrepancy exceeds
the time resolution of the experiment by more than three orders of magnitude.

The aberration of stars cannot explain this non-synchronous arrival. It necessarily involves genuine refraction
of the pulsar wave fronts in the environment of the solar system. In References [4]-[6] it is shown that the same
refraction mechanism involved in the spacedynamic gravitational mechanism also gives rise to the gravitational
deflection of light (the gravitational light lensing effect) and to the non-synchronous arrival of the millisecond
pulsar wave fronts to the equidistant earth based antenna arrays along the orbital motion of earth, while letting
the arrival synchronous to antenna arrays along directions transverse to the earths orbital motion. This is a spec-
tacular confirmation of the spacedynamic gravitational mechanism.

4. The Fundamental Assumptions of the Theory of Relativity in the Light of the
Higgs Quantum Space Dynamics

The present work will show that the predictions of the Theory of Relativity (TR) only apparently match the ex-
perimental observations. In fact all the actually performed experimental tests of the TR have been made for mo-
tions with respect to the earth based laboratories. However, recent experimental observations, described in Sec-
tion 3, prove that the earth based laboratories are very nearly stationary with respect to the Higgs-QS, ruling the
inertial motion of matter and the propagation of light, which is moving round the sun and round the galactic
center according to a Keplerian velocity field, consistent with the local main astronomical motions, thereby ge-
nerating the observed gravitational dynamics. This lets clear that, while the assumptions of the TR are totally
general, the experimental tests have been made only within very specific circumstances. To make general con-
clusions from these observations clearly is unfair. Moreover, the results of these experiments, testing the predic-
tions of the TR, are ambiguous because high velocities with respect to the earth based laboratories are almost
equally high velocities with respect to the QS. Within their resolution these experiments cannot distinguish be-
tween the effects, due to relative velocity from those due to velocity with respect to the QS.

In the coming sub-sections it will be shown why, despite the fundamental assumptions of the TR about the
nature of space and the velocity of light are false, many predictions of the TR seem to match the experimental
observations within the true kinematical circumstances in which these experimental tests effectively have been
made. In all of his thought experiments, Einstein assumed that one observer is hypothetically resting and another
one is moving. The hypothetical kinematical circumstances of the resting observer in fact accomplish those of
the earth based laboratories in which the experimental tests effectively have been carried out. Hence, the expres-
sions, describing the so called relativistic effects, obtained by Einstein, in fact describe the effects due to mo-
tions with respect to the QS. The only necessary change in these expressions is replacing the relative velocity by
the velocity with respect to the QS.

4.1. The Fundamental Assumptions of the TR about the Nature of Space Are False

The ground laying assumptions of the Theory of Relativity (TR) are that empty space in itself contains nothing
objectively real that can represent a reference for motions of matter particles, which are seen as real in them-
selves [1]. This means that no absolute references can be defined and that the idea of absolute motions is mea-
ningless. Hence, only relative motions between matter bodies and their interactions are relevant in physics.
Moreover, the fact that light propagates in empty space has lead to the conclusion that light needs no physical
medium to propagate. Moreover the nominally null results of the Michelson light anisotropy experiments were
interpreted as evidence that the velocity of light is intrinsically constant and isotropic within all possible inertial
references.

In Einstein’s epoch the measuring techniques were rather limited and the experimental survey was poor. With
the vertiginous development of the scientific research technologies along the last hundred of years, especially
those related with fast electronics and the atomic clocks in orbit, the amount and quality of experimental results
has enormously improved. Moreover, the great development of theoretical physics, especially of the quantum
theory, has changed a lot our view about fundamental physics, about the physics of elementary particles, about
the nature of empty space, about astrophysics and about the universe. However, in spite of all this progress, our
understanding of the gravitational physics and of the gravitational fields has gone in circles. One reason is that
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Einstein’s gravitational theory has made such a huge advance in this field that new improvements seemed unne-
cessary or even impossible. However, the main reason seems to be the fact that our physics knowledge in the
microscopic world, despite the tremendous advance during the last century, is rather split up from the physics in
the macroscopic world. GR is incompatible with the quantum theory. Quantum physics is impotent in the gravi-
tational physics. It certainly is not obvious how to fit together the physics of the small with the physics of the
large. One of the major obstacles certainly is the mistaken view about the ontological nature of space and of the
material world. While in quantum physics the players are the interacting elementary particles, seen as real in
themselves, in the gravitational physics the player is the intangible and endless space, seen as the absolute emp-
tiness, a completely different protagonist. Visibly the prerequisite-number-one to find a solution to this impasse
is uncovering first the true nature of space and its true connection with the elementary particle world. Actually
the Quantum Field Theory (QFT) underlying the Standard Elementary Particle Model (SEPM) is proposing such
a real space and its connection with the elementary particles.

In opposition to the nothingness of empty space in the TR, the SEPM entails the idea that space is filled up
with the Higgs Condensate (HC), responsible for giving mass to the elementary particles. Although some nos-
talgic physicists see the HC as a quantum ether, the HC is a macroscopic quantum state, a completely different
ontological entity. It is a Bose Einstein (BE) condensate of the zero spin Higgs bosons, a quantum fluid in which
the Higgs bosons are completely entangled and indistinguishable. However, despite no parts can be distin-
guished in quantum fluids, they entail very stable excitations, that are intrisically quantized dynamical states
(known as quasi-particles in superfluids and superconducting condensates). The HC is totally analogous to the
superconducting condensate. However, while the Cooper pairs condense only at very low temperatures, the HC
condenses at 10* degrees Kelvin and is stable up to such high temperatures. This means that the BE correlation
between the Higgs bosons is very strong. The HC is a very powerful and objectively real Quantum Space (QS),
ruling the inertial motion of matter and the propagaton of light. Analogously as the superconducting condensate
confines the electromagnetic field and provides inertial mass to the photons within superconductors, the HC
confines the weak and strong nuclear fields, providing mass and hence mechanical properties to the elementary
particles (please see Section 2 of the present work and Reference [5] [6] for more details).

The HC is not only a reference for the motions of matter and light, but effectively rules these motions and
hence is locally their ultimate reference for rest and for motions. By introducing the Higgs-QS, the SEPM
somehow has restored the objective reality of the physical space, which has been refuted in the TR. In a certain
form the ontological hierarchy between matter and space, presumed in the TR, is being inverted. While the QS is
objectively real in itself, the matter particles are simply like local quantized excitations, propagating in this real
QS. On the other hand, the recent new experimental observations, achieved with the help of the tightly synchro-
nized clocks of the GPS (see Section 3), show very clearly that this QS, ruling the inertial motion of matter and
the propagation of light, is not static, but is circulating likewise a fluid round earth, round the sun and certainly
round all the matter bodies throughout the universe according to a Keplerian velocity field (Equation (1)), con-
sistent with the local main astronomical motions. This Keplerian velocity field of the QS is the quintessence of
the gravitational fields and the observed astronomical motions throughout the universe closely trail the local
motions of the QS. In Refs. [4]-[6] it is shown that this Keplerian velocity field straightforwardly and correctly
creates the gravitational dynamics on earth, in the solar system and also can correctly generate the observed gra-
vitational dynamics within galaxies without the need of dark matter. In this spacedynamics earth is very closely
resting with respect to the local QS, which directly predicts the null results of the Michelson light anisotropy
experiments.

The recent new experimental facts, described in Section 3, all frontally contradict the assumptions of the TR
about the nature of space and the intrinsic isotropy and constancy of the velocity of light. They demonstrate that
the (one-way) velocity of light is constant and isotropic not with respect to all possible inertial references, how-
ever with respect to the local moving QS, with respect to which earth and the other planets of the solar system,
as well as the solar system and astronomical bodies in general throughout the universe are very nearly resting.
Celestial mechanics basically is spacedynamics. The velocity of light is very nearly isotropic with respect to all
these bodies, not because of the intrinsic isotropy of light, however because of the closely similar kinematical
circumstances of all these bodies with respect to the QS. Within their precision the conventional experiments,
testing the predictions of the TR, cannot distinguish between the effects due to the velocity with respect to the
QS and the velocity with respect to the earth based laboratories, because, for high velocity, these effects have
practically the same magnitude. Moreover, the new experimental observations in Section 3.2 also show very
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clearly that the rate of clocks is neither ruled by relative velocity nor by the gravitational potential, however by
velocity with respect to the QS. Therefore the GPS clocks, moving with earth round the sun and hence nearly
resting with respect to the QS in the solar Keplerian velocity field, do not show the effects of the solar gravita-
tional potential, predicted by GR. According to GR, the GPS clocks should be delayed with respect to clocks on
ground up to about 24 ns during the 6 hours in the part of their orbit closer than earth from the sun, which would
be recovered in the part of the orbit farther than earth from the sun. These atomic clocks show only the gravita-
tional time dilation, due to the earth’s gravitational (velocity) field.

In conclusion, Einstein’s interpretation of the null results of the Michelson light anisotropy experiments is to-
tally mistaken. But it was not simply a mistake. It has wasted a clear hint to unveil the nature and the origin of
the gravitational physics. Michelson, Lorentz, Einstein and a whole generation of physicists have not realized
that the null results of the light anisotropy experiments are exactly a clear and unmistakable signature of the
real physical mechanism of gravity in action. Please see a description of this gravitational mechanism in Refs.
[4]-[6]. However, besides this misstep, Einstein has left us the principle of the equivalence of gravitational and
inertial effects, which is the key idea to understand the gravitational physics. Missing the clue of the null aniso-
tropy of light, has at once dismissed a forthright implementation of this equivalence in the gravitational fields,
forcing Einstein to invent the curved spacetime.

The Michelson experiments were performed within the non-inertial earth based laboratories. This non-inertial
character entails implicit kinematical circumstances, related with the (spacedynamic) gravitational mechanism
that Einstein should have taken into account in the interpretation of the Michelson experiments. It is obvious that,
in order to get a reliable interpretation of the null results of these anisotropy experiments, it is absolutely essen-
tial to know first the true kinematical circumstances of the earth based laboratories.

The wrong interpretation of the Michelson experiments has lead to a wrong concept of space and thereby has
closed the way to conceive the gravitational pull as a usual and genuine inertial effect. Because of this misstep,
Einstein in his theory of gravity (GR) was forced to mock-up the gravitational dynamics in terms of the arcane
and nonfigurative four-dimensional spacetime geometry, in which the paths of force-free mater bodies are mod-
eled as geodesics into the geometry of spacetime. According to GR, the inertial references within gravitational
fields are intrinsically free-falling as a consequence of the curved spacetime geometry. This however is not a
physical explanation and actually is facing severe difficulties.

The spacetime geometry of GR imitates the gravitational dynamics and can explain many observed effects of
the gravitational fields. Nevertheless, actually it cannot account for an increasing number of clear-cut experi-
mental facts (please see Section 3). This shows that Einstein’s TR does not disclose the true nature of space and
of the gravitational physics. The TR symmetrizes space too much and the geometrical model of GR symmetrizes
the gravitational physics too much, thereby eliminating small anisotropies that really exist and now, with the ex-
tremely precise atomic clocks in orbit, are being discovered. This however is not the most serious problem with
GR. There is a much more serious shortcoming. GR, like the other current gravitational theories, cannot account
neither for the observed gravitational dynamics within galaxies nor can it identify the physical cause of the ac-
celerated expansion of the universe.

On the other hand, according to the spacedynamic gravitational mechanism [5] [6], the local inertial refer-
ences are not free-falling, but are rotating round an overhead axis, due to the Keplerian velocity field of the QS
ruling the inertial motion of matter and the propagation of light. This velocity field of the QS is clearly entailed
by the recent experimental observations, achieved with the help of the tightly synchronized clocks in orbit. In
the theory of spacedynamics, Einstein’s equivalence of gravitational and inertial effects is genuinely imple-
mented. The gravitational pull is conceived as an authentic centrifugal (fictitious) effect. The free-fall of bodies
and the orbital motions of the planets and astronomical bodies in general are ruled by the principle of inertia. In
addition, the circular orbital motions of the planets need not to be explained anymore, because it is space itself
that so moves. Spacedynamics also predicts the observed non-Keplerian gravitational dynamics of the galaxies
without the need of dark matter and appoints the physical cause, responsible for the accelerated expansion of the
universe.

All the conventional experimental tests of the TR were made for very high velocities of atoms or elementary
particles with respect to the earth based laboratories, in most cases these velocities are comparable with the ve-
locity of light. According to recent experimental observations, described here in Section 3, the earth globe
moves with respect to the QS only about a hundred of meters per second. This shows that earth is commoving
with the QS in the velocity fields of the QS, generating the solar and the galactic gravitational fields. Therefore
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these velocity fields cannot produce observable effects within the earth based laboratories. Only the Keplerian
velocity field of the QS round earth itself, creating the earth’s gravitational field, is effective within the earth
based laboratories. Moreover, the resolution of these experimental tests was much too low to evidence effects of
the low velocity field of earth. Hence, these experimental tests are ambiguous because they can equally well be
seen as tests of the effects, predicted by spacedynamics, due to motions with respect to the QS (Higgs conden-
sate). The velocity field of the QS round earth circulates in the sense of the Moon’s orbital motion and reaches
7.91 km/sec on surface. Due to the slow rotation of Earth (460 m/sec at the equator), the velocity of the earth
based laboratories with respect to the QS, at the sites of the experiments, is about 7.5 km/sec due West (opposite
to the circulation of the QS). The effect of this implicit velocity on light phenomena is in the order 10 *°. Only
very few light anisotropy experiments, using highly sensitive Michelson interferometers rotating in the earth
based laboratory [12] were sensitive enough to barely detect effects of such low velocity of the earth based la-
boratories with respect to the QS (see Figure 1). Some Md&sshauer experiments, testing the gravitational time
dilation, the spectral red-shift [15] [16] too have clearly evidenced effects of the earth’s gravitational field.

Note that the Lorentz contraction, due to relative velocity, cannot cancel the light anisotropy in the Michelson
light anisotropy experiments, because the experiments have been made within earth based laboratories, in which
the interferometer rests with respect to the observer. Moreover, the fact that the light anisotropy experiments,
performed with highly sensitive Michelson interferometers, rotating within earth based laboratories, have de-
tected the West-East anisotropy of nearly 8 km/sec, predicted by spacedynamics, proves that the Fitzgerald-Lo-
rentz shortening of the interferometer arms, due to velocity with respect to the QS, does not occur. Add to this
that to present date no direct experimental evidence is known concerning the Fitzgerald-Lorentz contraction.
Visibly, the fact that these light anisotropy effects were much smaller than expected by the ether theories, due to
the orbital and cosmic velocity of earth, has lead to the mistaken interpretation.

4.2. The Phenomenon of Time Dilation Is Real

The very notion of time arises from the evolution of the physical systems around us, which was already clear to
the ancient Greek philosophers. Time has no meaning neither in the life of a stable atom in its ground state nor
in the life of a charged isolated superconducting magnet in its persistent mode at very low temperature, because
there is no evolution. In quantum mechanics the variables of time t and of the total energy E are conjugated to-
gether by the principle of uncertainty, which means that it is impossible to change one variable without affecting
the other. Evolution of physical systems basically takes place by transformations of energy. The evolution of
physical processes involves microscopic quantum transitions that are associated with characteristic electromag-
netic oscillations. According to experiments and quantum mechanics, the period T of atomic oscillations is in-
versely proportional to the involved variation of the total energy AE:

T =h/AE @)

From the comparison between the periods of different oscillations arises the quantitative notion of time, the
time rate.
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Figure 1. Ultimate and most complete light anisotropy data
obtained by D. Miller. The small but systematic sinusoidal
variation of the anisotropy along the 24 hours visibly is due
to a cause not rotating with earth.
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Clocks count time in terms of the period T of a classical or quantum oscillator. Actually the most precise
clocks are the atomic clocks. They count time using as time standard the oscillation period of an electromagnetic
(EM) cavity tuned to the very precise frequency of the hyperfine transition of gaseous alkali metal Cs or Rb
atoms. The period T of the EM oscillations of these atoms are go-return roundtrips of the EM field in the atomic
structure, which involves mass and depends on the electromagnetic forces. Such oscillations are entirely ana-
logous to the light (free field) go-return roundtrips and each specific oscillation is affected by the velocity of the
laboratory with respect to the QS in the same proportion as light go-return roundtrips [2]. For roundtrips trans-
verse to the motion of the laboratory, the relation between the period T of the time standard (atoms or light),
moving at velocity vgs with respect to the QS is:

T
T=-"—0p @)
(12 /c2)"”

where Ty is the characteristic period of the atom at rest with respect to the QS. Note that in this equation the ve-
locity vgs is not the relative velocity, but the velocity with respect to the QS and cqs is the constant one-way ve-
locity of light with respect to the QS. Due to the fact that the light go-return roundtrip and the go-return
roundtrip of the time standard are affected in the same proportion by the velocity of the laboratory with respect
to the QS, measuring the velocity of light by the light go-return roundtrip and clock method, necessarily gives
always the same result, regardless the velocity of the laboratory with respect to the QS. Hence, the velocity of
light, measured in this way, is an artifact of the improper measuring method. This method is improper because it
measures the velocity of light by comparing the light go-return roundtrip time along a known distance with the
roundtrip time of the time standard (atom) along a certain distance, by which the clock counts time and which
are both affected in the same proportion by motion of the laboratory with respect to the QS. Due to the inva-
riance of the velocity of light, measured in this way, such measurements can not reveal the state of motion of the
laboratory with respect to the QS, which apparently only apparently corroborates Einstein’s postulate of the in-
trinsic constancy of the velocity of light.

The crucial question now is: Is the light go-return roundtrip and clock method the only feasible way of mea-
suring the velocity of light? In the age of the extremely precise and stable atomic clocks in orbit, synchronized
all together to within 0.1 ns (time for light to travel 3 cm), cannot the one-way velocity of light be measured
precisely enough to falsify or validate the postulate of the constancy of light of the TR? Cannot the one-way
anisotropy of light be measured precisely enough to falsify or confirm the small anisotropy of light with respect
to the earth based laboratories, predicted by the present theory of spacedynamics?

4.3. Anisotropy of the One-Way Velocity of Light

In order to measure the velocity of light along one-way travels, there is need of having closely synchronized
clocks, one at each end of the traveling distance so that the light signal along the one-way travel can be time-
keeped. Synchronization of clocks located at different points in space certainly is a challenging issue. In Eins-
tein’s view [1] two clocks, resting with respect to each other at points A and B in space, can be synchronized by
sending a light signal at time t, from A to B, reflected back from B to A at time t; and arriving A at time t,. If
t, —t, =t, —t,, then clock B is synchronized with clock A. This equality is exactly the condition for the perfect
isotropy of light, showing that Einstein effectively believed in the intrinsic isotropy of light within any possible
inertial reference. Note that, despite this equality is established between one-way travels of light, the synchroni-
zation procedure is completed only after a tow-way go-return roundtrip. Einstein’s clock synchronization me-
thod is conceived under the assumption that the velocity of light is intrinsically constant and isotropic. The only
restriction is that the clocks must be resting with respect to each other in the observer’s inertial reference. Hence,
from this viewpoint, this synchronization procedure can work in all possible inertial references.

However, in the view of the present work, the velocity of light is constant and isotropic not with respect to all
possible inertial references but only with respect to the QS that is circulating round each astronomical body ac-
cording to a Keplerian velocity field, consistent with the local main astronomical motions. From this viewpoint,
Einstein’s synchronization method can succeed only if the system of the two clocks has no motion with respect
to the QS along the line connecting A and B, because otherwise the velocity of light will be anisotropic along
the path of the light signal and synchronization will be impossible. If the clocks move with respect to the QS
transversely to line A-B so that this line remains parallel to itself, clock synchronization by Einstein’s method
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can be achieved. In practice, if synchronization of the GPS clocks in orbit with the clock on ground is made
when the satellites are nearly vertically above the ground station, so that the velocity of the EM signal between
the station and the satellites is closely perpendicular to the velocity field of the QS creating the earth gravita-
tional field, synchronization by Einstein’s method may give enough precision.

In recent years experiments with the help of the very stable atomic clocks in orbit and synchronized collec-
tively by Einstein’s synchronization method to within 0.1 ns (time for light to travel 3 cm), the one-way velocity
of EM signals (light) between satellites has been measured very precisely. Especially clear-cut measurements of
the one-way velocity of EM signals have been achieved in both senses with the help of the twin satellites of the
Gravity Recovery and Climate Experiment (GRACE), both moving in a same low altitude polar orbit, in this
way constituting an inertial reference very nearly common to both satellites. In order to measure microgravity
effects, these twin satellites need be equipped with very stable atomic clocks, synchronized to better than 0.16 ns.
The position of these satellites was monitored by the GPS within 3 ¢cm. Observations have shown a clear
one-way anisotropy of the EM signals (light) of nearly 8 km/sec backward to the motion of the satellites [11].
This one-way anisotropy is exactly equal to the velocity of the satellites with respect to the earth non-rotating
coordinate system (QS) and definitively breaks the believe on the intrinsic constancy and isotropy of light with
respect to all possible inertial references. Please see Section 3.1 for details.

4.4. Einstein’s Postulate of the Intrinsic Constancy and Isotropy If Light

In Einstein’s view, the most precise method for measuring the velocity of light is timekeeping the go-return
roundtrip of a light pulse along a known distance, using a precise clock. However, as pointed out in the above
Section 4.2, the velocity of light, measured in this way, is an experimental artifact. Moreover, Einstein, encour-
aged by the nominally null results of the Michelson light anisotropy experiments, has postulated the intrinsic
isotropic of light in all of the inertial references. However, recent experimental observations give evidence that
the Michelson experiments gave nominally null results, not because of the intrinsic isotropy of light, however
because earth very nearly rests with respect to the QS in the Keplerian velocity field generating the gravitational
field of the sun, of the galaxy etc. Einstein’s postulation of the intrinsic isotropy of light was the decisive mis-
step that has lead toward the actual impasse about the nature of space and the gravitational physics. It is the ex-
act step that has excessively symmetrized space and the gravitational physics, eliminating small anisotropies that
now are being discovered.

The experimental artifact of the velocity of light, measured by the light go-return roundtrip and clock method,
plays a central role in all of Einstein’s thought experiments. In physics, a constant parameter is very important to
establish exact relations and to set equations. In his thought experiments, Einstein has cleverly explored the con-
stancy and the isotropy of the velocity of light, that in his view is confirmed by the null results of the Michelson
light experiments, to obtain corrections for time, length, mass, energy etc. as a function of the relative velocity
between inertial references. Obviously Einstein could consider only relative velocities because, in his principle
of relativity, absolute motions can not be defined. In all of these thought experiments, there is a hypothetically
resting reference and a relatively moving reference. The observer in the resting reference is aware of the con-
stancy and isotropy of light in his reference and makes conclusions from his point of view about the velocity of
light, the rate of clocks, the change of mass, the lengths, the energy of radiation etc. in the relatively moving ref-
erence. However, strangely Einstein never has addressed him to the point of view of the observer in the moving
reference.

Obviously, if it is the relative velocity that counts and if the velocity of light is intrinsically constant and iso-
tropic in all references, there is reciprocal symmetry between the two observers and the moving observer can of
course assume that his reference is the resting one and that the reference of the hypothetically resting observer is
moving and then make conclusions about the happenings in this reference. If the assumptions of the TR are right,
the formerly moving observer will of course come to conclusions symmetrically opposite to those of Einstein’s
hypothetically resting observer. This is the problem of the reciprocal symmetry between observers in the TR that
leads to contradictions and many paradoxes that remain unsolved or badly resolved.

In the view of the present work, a resting reference must effectively be stationary with respect to the QS and a
moving reference is really moving with respect to the QS. Therefore in the present theory of spacedynamics,
there is no reciprocal symmetry between observers. Note however that, within gravitational fields, the QS is
moving according to a Keplerian velocity field (Equation (1)) round each body, consistently with the local main
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astronomical motions. Therefore, within gravitational fields, in order to a reference to be resting with respect to
the QS, it must be commoving with the QS in the Keplerian velocity field creating the gravitational field (circu-
lar equatorial orbit). Earth is commoving with the QS in the solar Keplerian velocity field, however the earth
based laboratories are not commoving with the QS in the earth’s Keplerian velocity field because earth rotates
much slower than the QS. The velocity of the earth based laboratories with respect to the QS is somewhat lower
than 8 km/sec. All the experiments effectively performed to test the predictions of the TR, were made within
earth based laboratories, however for particles having velocities many orders of magnitude larger than 8 km/sec.
For such high velocities, the velocity of the testing bodies with respect to the laboratory is closely equal to the
corresponding velocity with respect to the local QS. Although these experimental tests are frequently claimed to
confirm the predictions of the TR, within their experimental precision, these experiments cannot distinguish
between the effects, due to the relative velocity (with respect to the earth based laboratory) from the effects, due
to the velocity with respect to the local QS. Hence, these experiments can equally well be claimed to corroborate
the predictions of the theory of spacedynamics. In order to really test the predictions of the TR, it would be ne-
cessary to perform tests between inertial references both moving with respect to earth at high and opposite ve-
locities.

4.5. Einstein’s Justification of Time Dilation

In order to demonstrate that relative velocity causes time dilation, Einstein imagined an observer moving with
his clock at a relative velocity v, with respect to the reference of a hypothetically resting observer. In Einstein’s
view, if the velocity of light is isotropic in the reference of the resting observer, then, in the view of this resting
observer, light can no longer be isotropic with respect to the moving observer, because otherwise the postulate
of the constancy of the velocity of light in the reference of the resting observer would be broken. Note that, in
the present theory of spacedynamics, it is exactly this judgment of the resting observer that is refuted. From the
viewpoint of spacedynamics, despite Earth and Mars are relatively moving with respect to each other, both pla-
nets are locally resting with respect to the QS in the solar velocity field and hence the (one-way) velocity of light
is really isotropic with respect to both planets. Obviously, in order to this be possible, the velocity of light must
inexorably change as a function of position. This variation of the velocity of light follows exactly the variation
of the velocity of the QS in the Keplerian velocity field creating the gravitational field of the sun.

In his paper on Electrodynamics of Moving Bodies [1] Einstein textually writes that, in the opinion of the
resting observer, the velocity of light with respect to the moving observer from the back side is c—v,, while
from the front side it is c+v,. Hence, in the view of this resting observer, the velocity of light in the moving
reference is anisotropic and light go—retu_% roundtrips within the moving reference, transversely to the motion
must take a longer time t=t, %Jl—vf/c2 , where ty is the roundtrip time in the resting reference. Therefore, in
the view of this resting observer, the velocity of light, measured by the moving observer, using the method of
light go-return roundtrips and clock, can be equal to ¢ only if the rate of the clock in the moving reference runs
slower by exactly this same amount for any value of the relative velocity. This conclusion is a perfect practical
realization of the assertion in Section 4.2 that the velocity of light, measured by the light go-return roundtrip and
clock method, is an artifact of the measuring method and not a principle of nature. In fact Einstein introduces
additionally that the velocity of light is perfectly isotropic with base in the null results of the Michelson light
anisotropy experiments so that transverse and longitudinal roundtrips in the moving reference become identical,
which has as consequence the shortening of the distances along the motion.

According to the present work, the one-way velocity of light can be isotropic in the reference of the hypothet-
ically resting observer, only if this reference really is stationary with respect to the QS. In this case, the observer
relatively moving at the same place necessarily is really moving with respect to the QS and the (one-way) veloc-
ity of light effectively is anisotropic with respect to him. Therefore the light go-return roundtrips as well as the
roundtrips of the time standard, by which the clock counts time, take both a proportionally longer time. Cu-
riously, Einstein assumes in all of his thought experiments that one observer is hypothetically resting and makes
conclusions about the happenings in the moving reference from his point of view. However, in the view of the
present work the earth based laboratories, in which the experimental tests of the TR have been made, really are
very nearly stationary with respect to the QS and so closely accomplish the kinematical circumstances of Eins-
tein’s hypothetical resting observer. Hence, within these circumstances, high velocity with respect to the labora-
tory has practically the same value as the velocity with respect to the QS and both theories predict effects that,
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within the experimental precision, are of the same magnitude. This shows that, despite the radically opposite
assumptions in the present work (real QS ruling the inertial motion of matter and the propagation of light), in the
effectively tested practical situations (within earth based laboratories) the conclusion about time dilation and
clock synchronization, within the experimental precision, are the same. Clearly the wrong interpretation of the
null results of the Michelson light anisotropy experiments is responsible for Einstein’s peculiar view about these
physical effects.

4.6. The Reciprocal Symmetry, an Open Problem in the TR

In Einstein’s thought experiment [1] about time dilation, due to relative velocity, the reciprocal symmetry be-
tween relatively moving observers leads to conflicting conclusions between observers and many paradoxes. The
observer in the moving reference can of course measure the velocity of light in his reference by the method of
two-way light go-return roundtrips and his clock and find that, contrarily to the opinion of the resting observer,
the velocity of light coming from his back or from his front sides have exactly the same value and hence that in
his reference light is isotropic along the motion. What in fact the moving observer is doing by using this method
is comparing the average velocity of light in roundtrips along his apparatus, computing it first for a forward fol-
lowed by a backward light travel along the same distance and then inverting the sequence and calculating the
average for first a backward and then a forward travel. Obviously the averages must give the same value because
they are made for exactly the same two light transit times by only interchanging their time sequence. The origin
of the discrepancy between the opinions of the resting and the moving observer arises from the fact that the
resting observer comes to his conclusion by a simple logic in terms of the constancy of light in his reference,
while that of the moving observer is the result of a misleading measuring method, based in the average velocity
of light for two-way light roundtrips. These conflicting conclusions expose the ambiguity and the fallacy of the
postulate of the intrinsic isotropy and constancy of light. In the view of the present work, Einstein’s conclusion
about the slowness of the moving observer’s clock is correct if the resting observer is effectively resting and the
moving observer is effectively moving with respect to the QS. In case the hypothetically resting observer is
moving with respect to the QS, his conclusions about the happenings in the relatively moving reference almost
certainly are wrong.

Einstein has related time dilation to relative velocity. If time dilation were effectively due to relative velocity,
a moving observer obviously could assume that his own reference is stationary and that the hypothetically rest-
ing observer is moving. Then by a similar reasoning, as that of Einstein’s hypothetical resting observer could
reach to the conclusion that the clock of the hypothetically resting observer is running slow. This is another am-
biguity of the TR, now about time dilation due to the reciprocal symmetry between observers. This ambiguity
has lead to the famous twin paradox. The twin paradox never has been adequately resolved. Einstein and other
people have claimed that in the case of the twin paradox, the traveling twin necessarily must change inertial ref-
erence in various stages of his roundtrip travel, which involves accelerations and that these accelerations sup-
press the reciprocal symmetry between the twins and thereby are ultimately responsible for slowing down the
aging of the traveling twin. More recently some authors [17] allege that clocks resting in gravitational fields too
run slow because of their (implicit) upward acceleration and for this reason the GPS clocks that together with
earth are free falling in the solar gravitational field, should not show the gravitational time dilation due to the
solar gravitational potential. Nevertheless, from this viewpoint, the GPS clocks are also free falling in the earth’s
gravitational field and notwithstanding clearly show the gravitational time dilation due to the earth’s gravita-
tional field (please see Section 2.2 in Ref. [5] [6] for details). To this should be added that acceleration has been
tested by Muon decay within cyclotrons up to 10™° m/sec? with the clear-cut conclusion that accelerations do not
cause time dilation [18]. The experimental observations, described here in Section 3 prove that time dilation is
not caused by relative velocity, however by velocity with respect to the QS in free space and by implicit velocity
with respect to the QS within gravitational fields. This puts an end to the reciprocal symmetry and hence to the
impasses created by this ambiguity.

4.7. The Gravitational Time Dilation

In GR (pgs. 101-105 of Ref. [1]) Einstein devised a thought experiment in which an atom in the gravitational
field absorbs a photon of a well defined energy making a transition to a definite excited state. Due to the mass
associated with energy in this higher energy state its mass is a little bit larger than in the ground state and therefore,
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if elevated in the gravitational field the excited atom will correspondingly store a larger potential energy. At the
higher altitude, the atom may relax emitting a photon with a correspondingly larger energy, which is the excita-
tion energy of the atom at the higher altitude. Hence, the excitation energy (frequency) of an atom at higher alti-
tude is larger than of the same atom at lower altitude. Einstein rightly concluded from this simple thought expe-
riment that the (negative) gravitational potential lowers the characteristic frequencies of atoms. This corresponds
to saying that the energy spacing between the quantum energy levels of the atomic structure decreases or, what
is the same thing, the mass involved in the atomic oscillations increases on going to lower altitudes in the gravi-
tational field. This is the gravitational time dilation, the gravitational slowing of clocks and the gravitational
spectral red-shifts. Actually Einstein’s gravitational time dilation and the gravitational spectral red-shifts are
well confirmed experimental facts. However, although the conclusion is correct, the explanation in terms of the
gravitational potential is wrong. According to the recent experimental observations, described in Section 3.2, it
is not the gravitational potential that causes the gravitational time dilation of clocks, resting with respect to or-
dinary space coordinates within a gravitational field, but the implicit velocity of these clocks with respect to the
QS, due to the Keplerian velocity field creating the gravitational field. It is strange that the TR needs to involve
two completely different causes, the relative velocity and the gravitational potential, producing the same effect
of time dilation.

In the present theory of spacedynamics, the cause of time dilation is unified. Clocks run slow neither because
of the relative velocity nor because of the gravitational potential. They run slow because of their velocity with
respect to the QS. A clock fixed with respect to the ordinary space coordinates within a gravitational field, is
implicitly moving with respect to the QS at a velocity —Vgs that is the negative of Equation (1). This velocity is
implicit because it cannot be specified with respect to the ordinary space coordinates. Within gravitational fields,
it is the QS, the ultimate reference for rest and for motions, that is moving through the fixed clocks. In this con-
dition, the roundtrip time period T of the time standard (oscillator), by which the clock counts time, is longer
than T, of an oscillator resting with respect to the QS, according to the well known formula:
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where x=1 for longitudinal roundtrips and x=0.5 for transverse roundtrips.

Experiments, described in Subsection 3.1, show that light go-return roundtrips within earth based laboratories
are a little bit anisotropic (8 km/sec). The effect of this anisotropy on the EM phenomena is in the order of
(about 107%° sec/sec) along the East-West direction. This means that East-West roundtrips of EM signals on
earth take a little bit more time than North-South roundtrips. Actual atomic clocks are precise enough to test this
prediction. However, almost certainly atomic clocks will not show such anisotropy because the energy levels of
atoms should not be anisotropic, so that the exponent x =1, corresponding to the lower energy, may prevail.
However, such anisotropy could well be observable by Light go-return clocks or highly sensitive Michelson
light anisotropy experiments.

4.8. The Relativity of Simultaneity

According to Einstein’s criterion, two events taking place at different points in homogeneous space are simulta-
neous if light signals, emitted by them, reach an observer at the midpoint between them at the same time. How-
ever, in the opinion of another observer, moving along the right line connecting the two events and passing by
the midpoint exactly at the instant the events occur, these same events are not simultaneous [1]. The reason is
that, from the viewpoint of the resting observer, during the time the signals are traveling from both ends toward
the midpoint, the moving observer will have moved away from this midpoint and so will see the light signal
from his front event before the one from the rear event. Note that in this thought experiment Einstein makes use
of the one-way velocity of light. He assumes that the velocity of light, that is isotropic by definition with respect
to the hypothetically resting observer at the midpoint, is no longer isotropic with respect to the moving observer.
Otherwise, the moving observer too would see the events simultaneously. However, the moving observer can of
course measure the velocity of light by the two-way light go-return roundtrip and clock method and find that the
velocity of light coming from his back or from his front side have exactly the same value ¢ and that consequent-
ly the velocity of light, along the motion is isotropic with respect to him and hence that it can no longer be iso-
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tropic in the reference of the hypothetical observer at the midpoint who passed the midpoint in his reference ex-
actly when the events occurred. Therefore, in the opinion of the moving observer the hypothetically resting ob-
server must see first the light from the back event.

From the present spacedynamics viewpoint, light propagates at a well defined one-way velocity cqs not with
respect to all possible inertial references, however only with respect to the QS that rules its propagation. From
this viewpoint, Einstein’s criterion for simultaneity is correct only if the laboratory, in which the experiment is
being made, has no velocity with respect to the QS along the line connecting the two events. If this is true and
the two events are simultaneous in the opinion of an observer, resting with respect to the QS at the midpoint
between them, then in the opinion of an observer, moving along the line connecting the events and passing by
the midpoint at the instant the events occur, the events will not appear to be simultaneous and moreover the
one-way velocity of light is not isotropic along his motion (no reciprocal symmetry). However, this moving ob-
server can measure the anisotropy of light in his reference by a highly sensitive Michelson interferometer or can
use a one-way technique and thereby find the velocity vgs of his reference with respect to the QS and then, by a
little calculation in terms of the effective velocity of light c.; =cys +Vos With respect to his reference, find the
true temporal separation of the events.

4.9. The Relativity of Mass

From the viewpoint of the present work the change of the mass of matter bodies, due to motion with respect to
the QS can be obtained by physical arguments directly from the corresponding change of the period of an oscil-
lator. In linear harmonic oscillations the oscillation period T is directly proportional to the square root of the
mass involved in the oscillation T = 2n(m/k)]/2, where Kk is a characteristic constant for each specific oscillator.
Oscillations of atoms are lumped EM oscillations that involve collectively the electrons that have mass. Due to
this involved mass, atoms can emit radiation with wavelength much longer than the size of the atom. Oscilla-
tions in fact constitute a very precise method for measuring changes of mass. The oscillation period T of time
standards (atoms) has been experimentally verified to increase when atoms move with respect to the laboratory
at high velocity, which in fact is velocity with respect to the QS (please see Ref. [2] and also Equations (3) and
(4) above). However, if the oscillation period increases, the mass involved in the oscillation, must increase pro-
portionally according to the equation:
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Note that in this equation vgs is the velocity with respect to the QS. This equation is identical to the one ob-
tained by Einstein for the mass of a slowly accelerated electron in the inertial reference of the observer.

4.10. Addition of Velocities

Velocity, by definition, is the ratio between the distance traveled by a body and the corresponding time interval
of the travel in the limit of infinitesimal traveling distances. According to the TR, distances decrease and time
intervals increase as a function of the relative velocity. Moreover, the velocity of light ¢ is a limiting velocity
that nothing can exceed. In the Large Hadrons Collider (LHC) in Geneva, protons, speeding oppositely both at
very nearly the velocity of light, are frontally smashed. According to the TR the relative velocity between these
protons is lower than the velocity of light. Although this seems illogic, it must be kept in mind that, in the TR,
the addition of velocity cannot be made by vector addition, but must be seen from the viewpoint of measure-
ments.

According to the present work, the one-way velocity of light has a well defined value cqs with respect to the
QS and this too is a limiting velocity that nothing can exceed, because this velocity is the maximum velocity
with which the QS can propagate perturbations. This is analogous to the propagation of perturbations in the at-
mosphere. The atmosphere has a limiting velocity for propagating perturbations of the atmospheric pressure.
Measurement of the one-way velocity of particles may be made by timekeeping the one-way travel, using two
clocks separated a distance Ly and synchronized in common view with a standard clock that rests with respect to
the QS and displays proper time. If the inertial reference of the two synchronized clocks moves with respect to
the QS at velocity v along the longitudinal direction the rate of the two clocks decreases equally according to
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Equation (3). If then the observer, moving with thlgzclocks, measures the one way velocity of light parallel to tr]}g
motion, he will find ¢’ =(Cqg —VQS)f(l—VéS/CéS) for parallel light pulses and ¢’ = (cqq +VQS)/(1—VéS/CéS)
for anti-parallel light pulses. Analogously, for a particle moying along tq;zz parallel longitudinal direction at ve;
locity V with respect to the QS, he will find v'=(Vqs —Vgs )/El—vés/cés) and V'=(Vos +Vos )/ (1-Vas/C5s)
for anti-parallel motion of the particle. The fact that the measured velocity can be larger than cqs is due to the
fact that these moving clocks do not measure proper time.

4.11. The Problem with the Lorentz Transformations

In order to find general rules for transforming results of measurements between relatively moving observers,
Einstein made use of another clever thought experiment [1]. He imagined a resting coordinate system (x, y,z)
in which the velocity of light is isotropic and a reference (;(,77, g”) moving with respect to the resting reference
at a velocity v. Then from the origin of the moving reference at time z, of the clock in the moving coordinate
system a light pulse is emitted along the common axis of X and at a time z, is reflected back at a point fixed in
the moving reference, that corresponds to X' =X—vt with respect to the resting reference and arriving at the
origin of the moving reference at time z,. Applying the postulate of the intrinsic isotropy of light in the moving
reference, he asserts that the instant at which light is reflected at X' is given by 7, =(2'0 +7, )/2 He then cal-
culates 7, x, n and ¢ interms of t, X, y and z of the resting reference, using the argument that, if in the
opinion of the observer in the resting reference light is isotropic, then, in the viewpoint of the resting observer, it
can no longer be isotropic in the moving reference.

Note that first Einstein finds the equation z, :(ro +7, )/2 with base in the intrinsic isotropy of light in the
moving reference and then asserts with base in the isotropy of light in the resting reference, that, in the opinion
of the resting observer, light can no longer be isotropic in the moving reference. The conflicting opinions be-
tween the moving and the resting observers clearly arise because of the postulate of the intrinsic isotropy of light
with respect to all possible inertial references, which arises from the mistaken interpretation of the null results of
the Michelson light anisotropy experiments and leads to the reciprocal symmetry between the observers. In or-
der to find explicit general rules for transforming results of measurements between inertial references (Lorentz
transformations), Einstein also imagined another thought experiment. In this imaginary experiment, two observ-
ers, one in a hypothetically resting coordinate system and another one in a coordinate system moving with re-
spect to the first along the common axes of X with relative velocity v. Then at the exact instant the origin of the
moving observer’s coordinate system passes the origin of the resting system a light pulse is emitted in all direc-
tions from the coincident origins. According to the postulate of the intrinsic constancy and isotropy of light with
respect to all inertial references, the light pulse must expand in both coordinate systems according to spherical
fronts about the origin of each coordinate system. Within the hypothetically resting reference the velocity of
light has the value c and is isotropic by definition. It expands according to a spherically symmetric wave front:

X +yt+2° =c’t? (6)

According to Einstein, in the moving coordinate system light may expand according to a spherically symme-
tric wave front too:

X/Z + y/2 + 212 — CZt/Z (7)

However, in the view of the resting observer, if light is isotropic in his coordinate system, then it can no long-
er be isotropic within the moving coordinate system. Hence, light roundtrips along the longitudinal direction
may take a little bit more time than along the transverse directions. If true, an observer in the moving coordinate
system may detect this anisotropy. With base in the null results of the Michelson light anisotropy experiments
and the postulate of the intrinsic isotropy of light, Einstein has enforced the perfect isotropy of light in the mov-
ing reference and hence perfect spherical symmetry of the outgoing light fronts in both the hypothetically resting
and the moving coordinate systems. On finding the rules for transforming length and times from one coordinate
system to the other, this cunning imposition has generated a contraction factor for the lengths along the longitu-
dinal direction (axis of X) as a function of the relative velocity that is present in the well known Lorentz trans-
formations of coordinates. This length contraction along the relative velocity, is an artifact introduced by impo-
sition of the perfect isotropy of light with respect to all possible inertial references.

In the view of the present work, light can be isotropic only within a reference, stationary with respect to the
QS, ruling the inertial motion of matter and the propagation of light, that is, resting with respect to it. Within any
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reference moving with respect to the QS, light necessarily is anisotropic as clearly demonstrated by recent mea-
surements of the one-way velocity of light (see Section 3.1). This one-way anisotropy of light frontally contra-
dicts the postulate of the intrinsic isotropy of light. Moreover, anisotropy experiments with highly sensitive Mi-
chelson interferometers also have revealed the small East-West light anisotropy, predicted by the present theory
of spacedynamics [5] [6]. Note that these anisotropies are very small because earth is commoving with the QS in
the Keplerian velocity field generating the gravitational fields of the sun and of the galaxy. The experimental
observation of these small anisotropies demonstrates that true FitzGerald-Lorentz contraction of the lengths of
bodies, due to motion with respect to the QS, does not occur and hence that the Lorentz transformations, ob-
tained by imposing the intrinsic isotropy of light, are contrived. Besides this, note that to present date no direct
experimental evidence has been obtained for the FitzGerald-Lorentz contraction. As asserted previously, the
postulate of the intrinsic isotropy of light was exactly the critical misstep that has lead to abandonment of the
search for the very small anisotropies in the light phenomena within gravitational fields that soon or late would
have lead to the discovery of the spacedynamic nature of the gravitational physics.

4.12. The Equivalent of Mass and Energy

By far the most interesting result of the TR is the mass-energy equivalent. In order to find this, Einstein used
another thought experiment in which a radiation source, resting in the (x, Y, z) coordinate system of a resting

observer emits two equal light (energy) pulses %L exactly in opposite directions (along the axis of X) so that

the source remains resting in the resting inertial reference. However, to an observer in a coordinate system
(x’, y’,z’) moving at velocity —v along the common axis of X, the source will be moving with velocity +v

along +x' porting a kinetic energy K. To the moving observer the energy %L of the radiation pulses along
+x" will be larger than that along —x’, because of two effects: The Doppler shift L(l:Lv/c) and the time di-
lation of the source L(l—vz/cz)_l/2 , due to the relative velocity v.

1 1-v/c 1+v/c L

E==L = 8
2 (1—v2/c2)ﬂ2+(1—v2/c2)]/2 (l—vz/cz)]/2 ©

where the last term is the energy taken up by the radiation from the body in the moving reference, that is larger
than that in the resting reference. As in the moving reference this energy goes in the positive X' direction, the
kinetic energy of the body in the moving reference decreases.

1 L1l 2
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where K is the initial kinetic energy of the body in the opinion of the moving observer and K is the kinetic

energy after the emission. The last equality is an approximation for low velocity, where L/c2 =m is the mass
associated with the radiation that may be written:

K,—K=L 9)

E = mc? (10)

4.13. The Total Energy of a Moving Mass

The total energy of a mass can be found integrating the work (W) in terms of the potential done by the force F
accelerating a mass m, correcting m and the corresponding momentum p as a function of the velocity vgs with

respect to the QS(m = mo/(l—vés/cés)) , as found for transverse oscillations in Section 4.9:

VQS
t’ t' dp p \V v 1
W = J-O FVQSdt = J.O VQS Edt = J.O VQSdp = |:VQS p:|oQS - J.OQS pdV = mOCéS {m} (11)
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Inserting the limits, we get:
2
m,C
w —T S — My (12)
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where the first term at the right hand side is the total effective energy Eys = chS and m= mo/(l VQS/CQS)
The second term is the resting energy E, = mocQs Equating the work W to the effective kinetic energy Kqs of
the mass, this expression can be written in the form:

MCas = Kgs +MyCos (13)

which has the same form as the well known expression for the total relativistic energy, except that it is not for
relative velocity v between inertial references but for the velocities with respect to the QS(VQS) In the view of
the present work mocQS is the energy necessary to excite the particle in the Higgs QS, and Kqs is the additional
energy, related with the additional phase distortions in the HC to set the particle into motion (propagation). The
excited particle as well as the additional phase distortions in the HC are persistent modes and therefore are per-
fectly conserved quantities. The Kgs and mocQS energy terms are mutually mdependent and must be treated as
orthogonal quantltles (four vectors in the language of the TR). Therefore E KZS +mocQS or in terms of the

momentum  M?Cag — MeCos = Cog Pas -

2 2 2 2.4
Eds = CasPas + MaCos (14)

4.14. Summary and Conclusions to Section 4

The difficult aspects of the TR remember the difficulties of Ptolemy’s geocentric model with the astronomical
motions. Analogously as the heliocentric system allowed astronomers to understand the apparently irregular mo-
tions of the planets, in terms of the simple circular Keplerian orbital motions round the sun, so does now space-
dynamics allow us to understand the apparently magic relativistic effects and the observed gravitational dynam-
ics in terms of the circulation field of the QS, ruling the inertial motion of matter and the propagation of light,
round each astronomical body, according to a Keplerian velocity field consistent with the local main astronomi-
cal motions.

Recent experimental observations, described in Section 3, demonstrate that Einstein’s interpretation of the
null results of the Michelson light anisotropy experiments is wrong and that the fundamental assumptions of the
TR about the velocity of light are false. The wrong interpretation of the Michelson experiments has lead to a
wrong conception about the nature of space and matter. In the view of the QFT, underlying the SEPM, space is
filled up with the Higgs condensate, which is a very powerful quantum space (QS) ruling the inertial motion of
matter and the propagation of light. Moreover, the recent experimental observations also demonstrate that this
HC is moving round earth, round the sun and round each astronomical body throughout the universe according
to Keplerian velocity field, consistent with the local main astronomical motions. Within this spacedynamics
earth is very closely resting with respect to the QS. Moreover, recent experimental observations demonstrate that
the velocity of light has a well defined value and is isotropic with respect to the local moving Higgs-QS and not
with respect to all inertial references. This predicts the nominally null results of the Michelson light anisotropy
experiments.

Amazingly, in spite of the mistaken assumptions about the nature of space and the velocity of light, Einstein
has obtained several effects, due to relative velocity that seem to match well the experimental observations and
usually are claimed to validate the TR. However, the experimental tests of the TR were all performed within
earth based laboratories. In the view of spacedynamics, these earth based laboratories are very closely stationary
with respect to the QS, ruling the inertial motion of matter and the propagation of light. Hence, these laborato-
ries accomplish very closely the kinematical circumstances postulated by Einstein for the resting observer in all
of his thought experiments. Therefore, these experiments do not really test the predictions of the TR, but simply
show the effects due to motions of the earth based laboratories with respect to the local QS. To claim that these
experiments confirm the predictions of the TR is dishonest. It is like postulating that the atmospheric pressure is
a universal constant throughout the universe and intending confirmation by measurements round the world only
at the ocean level.
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5. Possible Unification of General Relativity and of the Qquantum Theory

The new conception of space, matter and gravitation of the present work, in which the Higgs condensate (HC)
plays the role of the QS, associates together the central idea of Einstein’s GR, according to which the gravita-
tional pull on us is an inertial pull and the idea of QFT underlying the SEPM, according to which the HC is a QS
that rules the inertial motion of matter and the propagation of light. In the new conception, gravitation is not due
to geodesic (inertial) motion within Einstein’s curved four-dimensional spacetime. It also is not the result of a
central field of gravitational forces, created by the quantum exchange interaction mediated by gravitons, as pro-
posed in quantum gravity. In the new conception Einstein’s curved four-dimensional spacetime is replaced by a
macroscopic velocity field of the real QS, ruling the inertial motion of matter and the propagation of light, round
each astronomical body, consistently with the local main astronomical motions. The gravitational acceleration is
the result of inertial motion of matter bodies and light within the moving and warping real QS in the ordinary
three dimensions according to a Keplerian velocity field V (r) :(;/M/r)]/2 e, - This Keplerian velocity field is
the quintessence of the gravitational fields that is shown in Refs. [4]-[6] to appropriately create the gravitational
dynamics on earth, in the solar system and also the non-Keplerian gravitational dynamics of the galaxies without
the need of dark matter.

6. Universality of the Laws of Physics throughout the Universe

Many observations indicate that, excepting only very strong gravitational fields, the laws of physics are the same
throughout the universe and also with time. According to the present view the motion of the real QS is closely
consistent with the astronomical motions throughout the universe. Hence, this universality of the laws of physics
arises straightforwardly because the astronomical bodies essentially trace out very closely the motion of the QS
itself (Higgs condensate) creating the respective gravitational fields. Hence, each astronomical body is closely
stationary with respect to the local moving QS that rules the propagation of light and the inertial motion of mat-
ter. Therefore the velocity of light is the same and is isotropic with respect to all these bodies, which explains
the null results of the Michelson light anisotropy experiments and also implies that clocks commoving with
these bodies run all closely synchronous and show all closely the universal proper time. This must have been so
since the formation of the first stars and galaxies. The universality of the laws of physics thus is a straightfor-
ward consequence of the fact that the physical phenomena taking place on Earth and in all these worlds evolve
locally under closely the same kinematical circumstances (rest) with respect to the local QS. This spatial inva-
riance of the laws of physics is clearly not the same thing as Lorentz invariance. In order to unambiguously ve-
rify the Lorentz invariance, the laws of physics would have to be exactly the same in all the different inertial
references at the same place.

The superconducting condensate is physically anchored to the superconducting material. In the view of the
TR, it is not Lorentz invariant because it has a preferred reference that is the superconducting material. The
Higgs condensate, the QS has no such preferred reference. Moreover, if all the elementary particles get their
mechanical properties from the Higgs condensate (HC), they cannot represent a reference for the local motion of
the HC. Contrarily, the moving HC, the Higgs-QS is the local ultimate reference for rest and for motion of mat-
ter and light. Along its motions this QS carries with it all the ultimate and locally absolute reference for rest and
for motion of matter and for all the material phenomena. This will say that the locally moving HC, the QS is
necessarily itself the local preferred reference for rest and or motion of matter. Hence, its motion is completely
innocuous to the local physical phenomena within a laboratory commoving with the QS. The motion of the HC
is a gauge invariant. This assures the close sameness of the laws of physics on all natural astronomical bodies
throughout the universe because they all very nearly rest with respect to the QS. On the other hand, the expan-
sion of the universe is expansion of the QS itself that however does not expand bound systems like galaxies. If
the BE condensation of the Higgs bosons is actually going on, the rate of this condensation may be larger at the
colder intergalactic spaces. Moreover, as the minimum potential energy, in the Mexican sombrero potential,
corresponds to a limiting volumetric density of the Higgs condensate, minimization of the energy of the QS may
lead to expansion of the QS in these colder intergalactic regions. The observed Hubble spectral redshifts of radi-
ation from galaxies show that on the overall the galaxies are reseeding from each other. However, these redshifts
are not usual Doppler shifts. They are due to stretching of the wavelengths of radiation as a function of time, due
to expansion of the QS (their medium of propagation) along their path.

Now several experimental observations (see Section 3) prove that within gravitational fields the QS moves
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round the astronomical bodies according to a Keplerian velocity field, consistent with the local main astronomi-
cal mations, thereby creating the gravitational fields. Hence, within gravitational fields, the preferred reference
is a different one at each point of space. Only with few exceptions, each natural satellite, each planet of the solar
system, each star in the galactic disk and each galaxy represent very closely the local preferred reference. All
these bodies very closely rest with respect to the local moving QS. The observation that physical events on Mars
or on very distant galaxies evolve the same rate as on Earth, has often been claimed to prove that the laws of
physics are Lorentz invariant, that is, are not affected by the visible relative velocity of all these bodies in the
ordinary space. However, clearly these laws are the same because the kinematical circumstances with respect to
the local moving QS are closely the same in all these worlds.

7. Conclusion

This work shows that, in the light of recent new experimental observations and within the new theoretical scena-
rio of the Higgs mechanism, Einstein’s interpretation of the null results of the Michelson light anisotropy expe-
riments definitely is wrong and that fundamental assumptions in the theory of relativity (TR) are scientifically
incorrect. However, despite this, many of the conclusions of the TR closely match experimental observations. In
fact this is illusory because all the experimental tests of the TR were made within earth based laboratories and
not in free space. Due to the spacedynamic nature of the gravitational fields, evidenced by several recent
clear-cut experimental observations, earth based laboratories are very closely resting with respect to the Higgs
quantum space, ruling the inertial motion of matter and the propagation of light. In this way earth based labora-
tories accomplish very closely the kinematical circumstances that Einstein postulated for the resting observer in
his thought experiments to give support to the TR. From the viewpoint of the present theory of spacedynamics,
all the so called relativistic effects can be understood in terms of scientifically sound assumptions, as simple and
genuine physical effects, due to motions with respect to the Higgs quantum space, taking into account that this
quantum space is circulating round earth, round the sun and round each matter body throughout the universe
according to a Keplerian velocity field, consistently with the local main astronomical motions, thereby creating
the respective gravitational fields. Concomitantly, in the corresponding expressions for time dilation, for the re-
lativistic mass and for the relativistic energy, found by Einstein, the relative velocity must be replaced by the
velocity with respect to the Higgs quantum space.
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