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Highlights

Special relativity has been successfully used to describe the behaviour of particles (Rossi & Hall,
1941), but there is no observation of special relativity in our world. On the contrary, there are at least
two paradoxes based on special relativity: the twin paradox (Langevin, 1911) and Ehrenfest's paradox
(1909). This paper is presenting a first experiment, based on Ehrenfest's paradox, where an effect of
special relativity was expected but not observed. The validity of special relativity in our macro world
will be questioned and an alternative will be offered.

Abstract: After presenting the history of special relativity, the non-simultaneity of special relativity is
questionned in our macro world. In addition, some incompatibilities between light clocks and the application
of Lorentz transformation are presented. All this indicates some issues with special relativity which appears to
be correct only for particles and would be invalid in our macro world. A new theory is presented based on an
adaptation of special relativity; this new theory solves the anomalies and could be a solution to the twin
paradox. This paper also presents a new experiment and its observation. The preliminary result shows that
special relativity has no effect in our macro world and therefore supports the new theory. A lack of special
relativistic effects has been observed in the universe (Davis et al., 2004); that is another observation where
special relativity doesn't work. That second observation is also explained with the new theory.

Keywords: Special relativity; twin paradox; Ehrenfest's paradox; causality; simultaneity;
equivalence principle; dark matter; dark energy;

N.B.: This paper has been written for non-specialists, but requires a basic knowledge of physics.

History of Special Relativity

Einstein is always presented as the father of relativity. There are two theories, the special and
the general relativity. The history of special relativity started long before Einstein. There are some
equations, known as Maxwell's equations (1873) which describe electromagnetism. These equations
show that the speed of light is constant, which was a problem with our everyday conception of speed.
Special relativity solves this problem.

The first stepping stone on the way to special relativity is the Lorentz transformation which was
presented in 1892 (Lorentz, 1892). Einstein notably said that he couldn't have found special relativity
without the groundwork of Lorentz. With the Lorentz transformation, the time-flow is changing: a
clock travelling near the speed of light seems to run slower than a clock at rest. This is called time
dilation. The ratio between the two time-flows is the Lorentz factor and there is a formula to calculate
it. Also there is Lorentz contraction (by Lorentz factor): a metre rod travelling near the speed of light
and aligned with the direction of the motion appears smaller to an observer at rest. A metre rod
perpendicular to the motion keeps its normal length. Lorentz transformation was without
justification; Einstein added two postulates from which Lorentz's equations can be logically derived.

So, in 1892, Lorentz presented his work. Then in 1900, Poincaré was working on the
synchronisation of clocks with the idea that time-flow is changing and concluded that, if time-flow
changes, then there is a loss of simultaneity (Poincare, 1900). In 1905, Einstein wrote his first papers
on special relativity (Einstein,1905) justifying the Lorentz transformation.
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In 1909, Ehrenfest wrote a paradox: if special relativity is applied to a rotating disk, the
circumference is contracted by the Lorentz factor while the radius stays the same; so C # 2  r. This
paradox must have had a big impact on Einstein, as it provoked the idea of 'space being non-flat’,
which is a key to general relativity. In 1916, Einstein wrote his book Relativity (Einstein,1916) which
will be quoted many times.

Meanwhile, in 1911, Langevin presented the twin paradox (Langevin,1911).

Special relativity was widely criticised until 1941 when observations of the change of muons life-
time were proof that special relativity is correct (Rossi & Hall, 1941).

I'will argue that special relativity works only for particles (or in the “quantum world”), so I will
add some context. Heavyside (1889) predicted that the magnetic field of an electron travelling
through aether should lose its spherical property; a characteristic that is present in Lorentz
transformation. There was the Fizeau experiment (1851) which is about light travelling through
liquid, the speed of the liquid being controlled to observe the change of speed of light. There was also
the Morley-Michelson experiment (1887), the observation that the speed of light is constant, i.e.
doesn't change with the hypothetical aether. Lorentz was probably trying to find a model that fitted
all those observations. De Sitter's double star experiment (1913) was the first observation of the
constancy of the speed of light, and confirmed special relativity.

So special relativity solved the constancy of the speed of light and all observations or reasoning
are about light or electrons: therefore a particle. This paper is not questioning the validity of special
relativity in those cases, but questions when and where special relativity should be used.

The Principle of Invariance/Relativity

The principle of invariance/relativity was called "principle of relativity' but has nothing to do
with special and general relativity. To avoid confusion, I added 'invariance' in the name. It will be
used throughout this paper.

Here is a quote from Einstein’s Relativity (Appendix V of (Einstein,1916)):”Classical mechanics
... teaches the equivalence of all inertial systems ... i.e. the invariance of natural laws with respect to
the transition from one inertial system to another.”

To explain special relativity, Alice and Bob are commonly used and are often in a spaceship. The
invariance idea is such that what Alice observes about Bob, Bob observes the same about Alice. For
example, Alice passes Bob nearly at the speed of light; Alice observes that Bob's clock runs slower
than hers. And Bob observes that Alice's clock is slower than his. Alice is travelling relative to Bob
and Bob is travelling relative to Alice. Both have the right to consider they are immobile. Both have
the right to consider that they are travelling. And both see that the other clock is running slower. This
is the meaning of relativity in "principle of relativity'. This is the invariance of special relativity (a
natural law), one inertial system being Alice, the other one being Bob.

Simultaneity and Special Relativity

The loss of simultaneity is obtained from Lorentz equations: this section is not questioning the
validity of that deduction but its validity in our macro world.

We have seen that the loss of simultaneity was Poincaré's idea and it was probably accepted
before Einstein's first paper on relativity. In Relativity, Einstein presents the constancy of the speed of
light in section 6. In other words the speed of light is constant for an observer whatever her/his speed.
This was difficult to present in 1916, but it is now generally accepted. Then, in section 8, he presents
how to determine the simultaneity of two events. An observer has to be at equal distance to the
events, and if the lights reach her/him at the same time, it is simultaneous. Then, section 9 is about
the loss of simultaneity, there is a railway train and the embankment; Einstein presents a figure
similar to Figure 1.
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Figure 1. Simultaneity: an adaptation of Einstein's figure. This is representing the position when two
bolts of lightning strike. M and M” are above each other at mid-distance between A and B. The train
is moving towards B at v speed.

In that section 9, concerning the observer M' on the train and simultaneous flashes at A and B,
you will read: “Now in reality (considered with reference to the railway embankment) he is
hastening towards the beam of light coming from B, whilst he is riding on ahead of the beam of light
coming from A. Hence the observer will see the beam of light emitted from B earlier than he will see
that emitted from A. Observers who takes the railway train as their reference-body must therefore
come to the conclusion that the lightning flash B took place earlier than the lightning flash A.” There
is a change of reference, which has been highlighted by me; the brackets are in the original text. As
figure 1 represents the position of the train when the bolts occur, observer M and observer M’ are at
equal distance from the two bolts when light is leaving points A and B. Because A-M' equals B-M' at
the time light leaves A and B (as required in section 8), because the speed of light is relative to the
train for the observer M' (as stated in section 6), the light from A and B will reach observer M' at the
same instant. Observer M' will reach the conclusion of simultaneity.

The conclusion reached by Einstein of the non-simultaneity in the train is in fact an illusion
observed from the embankment. Because observer M' is not at the same place as observer M when
light reaches observer M, observer M concludes that observer M' cannot conclude on a simultaneity.
The conclusion of observer M is logical but somehow wrong as if (s)he should not judge for M'". If
you think the argument is not closed and that bothers you, you will have to jump to the “temporal
order” section.

Poincaré would say that, because simultaneity is back, then time-flow cannot change (physicist,
please check). This is a very important point because it would contradict special relativity. With
special relativity, time-flow changes, and that change has been observed. Muons (a particle) can be
observed at the surface of the Earth and they are made at the top of the atmosphere. The time to travel
through the atmosphere is longer than the lifetime of a muon; because time-flow is dilated (due to
special relativity), muons have the time to reach the surface of the Earth. That observation validates
special relativity, Lorentz transformation and the change of time-flow (Rossi & Hall, 1941).

If I emphasise the work of Poincaré, it is because it will support this work; so we should keep it
in mind: maybe sometimes time-flow doesn't change. One subject of this paper is what is meant by
“sometimes”. Please note that the observation of the reality of time-flow change is about a particle:
the muon. The train and embankment scenario is about our macro-world.

Photon Clock-1

The light clock is a thought experiment well known to physicists. Two mirrors face each other
and a photon is trapped, bouncing endlessly between the mirrors. By counting the bounces, one gets
a clock. I prefer to call this clock: photon clock. That thought experiment is always used to show time
dilation and length contraction of special relativity; we will check the accuracy of it and go one step
further.

We will use Alice and Bob, each one in a spaceship (constant speed, no gravity, no acceleration).
Alice is travelling at 0.99c (Lorentz factor =7) compared to Bob. Alice has two photon clocks, the
second one will be used later. For this clock-1, the photon is moving parallel to the direction of motion
(bottom clock of figure 2). Seen by Bob, there is length contraction between the two mirrors and the
photon has to catch up with a mirror which is running away, before bouncing back towards the other
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mirror. The Lorentz factor changes time-flow, but there is more in Lorentz transformation. The
direction of the speed and the direction of the photon are involved and, with the transformation,
time-flow dilation changes with those directions: a long time-flow dilation to give time for the photon
to catch up the mirror (a long tick) then a short time-flow dilation for the return (a short tock) (for
physicists: during the tock, time flows faster than the proper time; is that allowed?). For Alice there
is no problem, time flows normally, tick and tock are equal.

So, time would flow at two different rhythms for the same place as seen by Bob. The only
explanation I can offer is that the two different time-flows are an illusion, the same illusion as the
non-simultaneity seen above as it is a very similar situation. It would mean that only Alice can check
her clock, not Bob, and Lorentz transformation explains the illusion observed by Bob.

Photon Clock-2

For clock-2 the photon travels perpendicular to the motion: for Bob who is observing Alice's
clocks, there is no observable length contraction between the mirrors of this clock-2 with the current
theory. That no-length contraction assures that the clocks (clocks 1 and 2) beat at the same rhythm
(see Figure 2). The time-flow is reduced by the Lorentz factor, so by a factor 7. The thick line of clock-
2 from one mirror to the other is 7 times longer than the distance between the two mirrors (the figure
is for illustration purpose only). As the speed of light is constant, it means the clock beats 7 times
slower than at rest. Notice also that clock-1, the “tick” is much longer than the “tock” as we have
explained above.

=7 -

Figure 2. photon clocks seen by Bob, the clocks move from left to right. Lower figure is clock-1, upper
figure clock-2. The photons are represented by the thick line and also travel from left to right. The
figure represents the instant when the photon of clock-1 hits the second mirror on the right. Notice
the photon of clock-2 has not yet hit the bottom mirror on the right. Clock-1, the first mirror will have
time to move to the level of the dash line before the photon comes back to it. By that time, the photon
of clock-2 will have hit the bottom mirror. This is how the synchronisation of the clocks is observed.

With figure 2, we can visualise that the ticks are not synchronised but the tocks of both clocks
are synchronised.

Event Distances

Using those two clocks, one can calculate a distance ds between two events (called 'event
distance' from now on, to differentiate with 'mirror distance'). The term 'between two events' means
that time will be taken into account. I am not sure who found how to calculate ds (the event distance)
but certainly Poincaré presented a formula before Einstein. In appendix 5 of Relativity, Einstein said

2
clearly that “ds is invariant with respect to Lorentz transformation”. Bob is immobile and observes Alice's

clocks; and Alice is moving at 0.99c. The first event is the photon leaving one mirror, the second event


https://doi.org/10.20944/preprints202407.1651.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 July 2024 doi:10.20944/preprints202407.1651.v1

is the photon hitting the opposite mirror. We should get the same event distance for Alice and Bob.
For Bob we should apply the Lorentz transformation to the calculation of the event distance.

As the events are dictated by a photon, ds is zero; this is the consequence of the chosen formula.
There is no problem with clock-1, ds is the same for Alice and Bob (ds=0). But for clock-2, the mirror
distance between the two mirrors has to be contracted by the Lorentz factor. (The calculation is
presented in the appendix). This is a problem because if the mirror distance is contracted, then the
clocks are no longer synchronised. If the mirror distance is not contracted then the event distances
are not the same. There is something wrong, an absurdity.

Back to the simultaneity section. If observer M concludes that A and B are simultaneous,
logically observer M' cannot conclude on simultaneity although we saw that he did. This is also an
absurdity.

Possible Solution

The contraction required for the event distance has an interesting consequence. If the mirror
distance is contracted by the Lorentz factor then the time-flow is identical to the clock at rest. In other
words there is no time dilation, the time-flow is not changing. It would have been just an anomaly,
except that Poincaré predicted that if simultaneity is back, there shouldn't be any change in time-
flow. So let's imagine that the contraction for the event distance is correct, how can we recover the
synchronicity with clock-1? Clock-1 has to be contracted a second time by the Lorentz factor. Both
clocks are now clicking at the same rhythm as a clock at rest. N.B. The illusion of a tick longer than a
tock is still observed by Bob, but we have shown that Bob is not at the right place to observe the
correct tick and tock.

To recap: if we use special relativity, there is a problem with the distance event and I don't see
how this problem can be solved. Another way is to accept this work. The possible solution consists
of using the Lorentz factor as calculated for special relativity, then applying the corresponding
contraction to the length in the direction of the motion and adding a contraction by the Lorentz factor
on all three dimensions.

That last sentence is in fact an important point of this paper. I would call this new “theory”,
combined relativity: special relativity is combined with general relativity as we will see. There are
many observations that confirm the validity of special relativity and cannot be explained with
combined relativity. So, it is not the end of special relativity as we will see later. But in this case,
combined relativity seems to work and special relativity doesn't.

The word “theory” may be incorrect because I don't have an explanation; this work is about
observation and logic.

From Relativity, it is clear that Einstein got the idea that space is non-flat from Ehrenfest's
paradox. Deformed space is a cornerstone for general relativity. With special relativity alone, there is
no deformation of space and Ehrenfest's paradox uses special relativity alone. By adding the
contraction of combined relativity in the three dimensions, space is deformed. Space is deformed in
the same manner as a mass deforms, as Einstein expected around the disk of Ehrenfest's paradox:
« Because of the Lorentz contraction in a reference frame that rotates relative to an inertial frame, the laws that
govern rigid bodies do not correspond to the rules of Euclidean geometry.». So the additional contraction,
calculated with Lorentz factor, deforms space and is therefore due to speed.

In 1952, Einstein added an appendix to his book Relativity. In that appendix, you can read “...
without the question of the existence of masses which produce this [gravitational] field being raised”. Why
does he insist on the fact that a mass is not necessary? Einstein was studying a rotating disk to reach
his general relativity. Along the radius of the disk there is a change of linear speed. A change of linear
speed means acceleration, so there is a force somewhere like gravity. Einstein didn't need a mass to
deform space but a change of speed, and this could explain the quote above. He didn't need a mass
because of the equivalence principle; the acceleration of a rocket is equivalent to the acceleration due
to a mass that we call gravity. The result of the acceleration (of a rocket) is a change of speed, and an
acceleration implies a force. When the acceleration is not due to a mass, I will call the corresponding
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force a speed-force (instead of gravity). This new speed-force is simply one application of the
equivalence principle: a change of speed (with speed-force) is equivalent to gravity.

Extension on the Twin Paradox

The twin paradox is based on special relativity alone. We will use Alicel, Alice2 and Bob, who
are each in a space-ship (constant speed, no gravity, no acceleration). Alicel passes by Bob at 0.99c
(Lorentz factor =7), they both set their clock at zero. After one year, Alicel should do her U-turn. To
avoid the problem of acceleration/U-turn (Simonetti, 1997), Alicel crosses Alice2 who is travelling at
0.99c towards Bob and Alice2 synchronises her clock on Alicel’s. After one more year, when Alice2
crosses Bob, they compare their clocks.

Bob is watching Alice and notices the time-flow dilation of a factor 7 as with special relativity.
When they meet, Alice has aged by 2 years and Bob by 14 years. That is the paradox.

By applying the principle of invariance/relativity, Alice has the right to consider that she is
stationary and Bob is moving at 0.99c. So Alice sees that Bob’s time-flow is dilated. At the end of the
1 year of Alicel, Bob’s clock is at 1/7 year. When Bob comes back (Alice2 thinks she is stationary), Bob
has aged by only 2/7 year.

This result is not a difference of age between two persons as with the twin paradox but two
different ages for Bob. It is an absurdity, it shows there is something wrong in the sense that special
relativity is invalid under those conditions.

The distance separating Alice and Bob at the U-turn also changes depending on the observer.
For Bob watching Alice, the first year of Alice is 7 years for Bob. If Alice has travelled only 0.99 ly in
7 years, then for Bob, Alice is not travelling at 0.99c. So, for Bob, Alice is doing her U-turn at 6.93 ly
and Alice at 0.99 ly.

If we apply combined relativity, clocks are synchronised, the paradox is solved. Solving a
paradox is sometimes a clue of an important breakthrough.

The contraction of length is an illusion: the correct metre is the metre of Bob if he does the
measurement of distance. Or the correct metre is the metre of Alice if she does the measurement of
distance. But if Bob uses Alice's metre, it results in a mistake: an illusion.

Observing Combined Relativity - Ehrenfest's Paradox

With special relativity, a measuring rod oriented in the direction of the motion and moving fast
will seem contracted by the Lorentz factor. By extension, the circumference of a hypothetical disk
rotating fast should be contracted by the Lorentz factor.

It is clear that Ehrenfest's paradox is expressed using special relativity only, which obeys the
principle of invariance/relativity. Surely, following the principle of invariance/relativity, an observer
immobile looking at a rotating disk or an observer rotating looking at a fixed disk should get the same
result.

So I decided to mount a digital camera on a power drill, added a layer of Mylar to reflect 99% of
the sun's light and watched the sun through my home-made rotating camera. No contraction has
been observed (N.B. This is a preliminary result, a more professional instrument has to be developed).
If special relativity was at work, a reduction of the diameter of the sun was expected.

The disk I have observed is the sun (radius: 696,300km). The camera is rotating at about 5 cycles

per second. Because of the principle of relativity, it is equivalent to a disk the size of the sun with a
6 6
circumference rotating at 21.9 10 km/s (speed of light is nearly 0.3 10 km/s). The contraction should

have been obvious: nearly a factor 100. Even with a home-made equipment, the contraction should
have been observed. The video can be found following this link: https://youtu.be/818pmmNm3r]

In fact, there is a problem with the above case. Imagine a powerful red laser at the circumference
of the sun flashing every second in our direction. The expected contraction is due to special relativity
because length is contracted by the Lorentz factor. With this contraction there is time dilation. An
immobile observer will observe the flash every second, and the rotating camera would see the flash
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at a different frequency because of time dilation. That doesn't seem right. Combined relativity solves
that problem.

Combined relativity can explain the lack of contraction. The principle of invariance/relativity
doesn't work with general relativity. If one observer is in space and one on earth, one would feel
gravity and not the other one; so they cannot have the same experience: an object falls on earth and
floats in space. Therefore, combined relativity which uses general relativity doesn't follow the
principle of invariance/relativity: if a disk is rotating, the person on the disk will feel that speed-force
(and the centrifugal force), the person in space won't feel it. If combined relativity is correct, rotating
a camera is not the same as rotating the disk: no effect is expected.

Until now, all experiments showing that special relativity is correct have been carried out with
particles. The rotating camera is probably the first experiment that is testing special relativity in our
macro world, so this test is very important and has to be repeated. Many scientists tried to incorporate
the centrifugal force, and therefore will disagree with the principle of invariance/relativity for
Ehrenfest's paradox. But as the paradox is currently written, the principle of invariance/relativity can
be applied. Either the paradox has to be rewritten, or the observation shows that special relativity is
not at work for the paradox (Gren, private communication).

Observing Combined Relativity - Redshift

Inside a star, a photon is emitted or a photon is absorbed. Emission and absorption are due to
clocks at atomic or molecular level; those clocks are like a photon clock.

The redshift uses those special emissions and absorptions (therefore uses the clocks), it is
measured to calculate the speed at which the galaxy is moving away from us; the redshift being
simply a Doppler effect and considers that those clocks out there and on Earth are synchronised. But
at 8 billion ly, galaxies are receding at 0.4c, corresponding to a Lorentz factor of 1.1. In theory, time
dilation should be taken into account.

So, beyond 8 billion ly, redshift with combined relativity will give one speed while redshift with
special relativity will give a different speed because of the corresponding time dilation. By using
other observations like density and distances, astronomers should be able to tell us which theory is
correct as there is a law linking density, distance and speed.

Some years ago, astronomers didn't know about combined relativity but you can read: “ Finally,
in Section 4 we provide explicit observational tests demonstrating that attempts to apply special
relativistic concepts to the Universe are in conflict with observations.” (Davis et al., 2004). In other
words, observations of redshift correspond to combined relativity.

Limits of Special Relativity

It seems there are two worlds, because the laws of quantum mechanics don't apply to our world.
I will postulate that particles are in their quantum-world and obey quantum mechanics. And we live
in our macro-world.

We know that special relativity has been observed as correct with elementary particles. This
work presents two observations where combined relativity seems to work and special relativity
cannot work. Those two observations are not about particles but about our macro-world. In addition
the return of simultaneity and the light-clocks are thought experiments in our macro-world. I would
conclude that there is a difference between the two worlds: special relativity works in the quantum-
world and combined relativity works in our macro-world.

We observe the quantum world from our macro world. But the observation is correct as long as
we don't try to deduce what another frame of reference should observe. One problem surfaces when
observer M tries to deduce what observer M' should observe; or when Bob tries to deduce what Alice
should observe. The move from M to M' or from Bob to Alice is a move in our macro world and that
seems to be problematic for special relativity. The absurdities are deduced using the logic of our
macro-world. But what seems absurd in our world is accepted in the quantum world.

Therefore, this work suggests that special relativity is part of quantum mechanics and is valid
only with a particle: no particle, no special relativity on its own. Special relativity solved the problem
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of the constancy of light. Light is made of photons, a photon is a particle therefore special relativity
solved a problem of particles; it has to be considered as part of quantum mechanics.
Conversely, combined relativity would be a theory for our macro-world.

Quantum Mechanics - Causality

In principle, gravity should work on particles which is why scientists are trying to include it into
quantum mechanics. Causality works in our world but apparently not with quantum mechanics.
Those two laws of nature are different in our world and in the quantum world, and there must be a
reason.

We would have two worlds, our macro-world where time-flow is constant and simultaneity is
not a problem and the quantum world where time-flow can change and there should be non-
simultaneity. A world with non-simultaneity is a world without causality, and here is why.

In figure 1, observer M sees that light from B reaches M' before light from A. If the train goes the
other way, light from A would reach M' before light from B. This is the non-simultaneity described
by Einstein. It is a mistake in our world but it is a good example for non-simultaneity and it has been
used many times. In the quantum-world there is time-flow change and with time-flow change,
Poincaré told us there is non-simultaneity. A before B, or B before A are both possible in the quantum-
world so there is no temporal order because of the non-simultaneity. Let's add causality: B is an effect
of A (A is the cause); in our macro world, it means A always happens before B. But if there is no
temporal order, B can happen before A. So, if there is still causality in quantum mechanics, B can
happen before A but happens because A happens. It would mean that information of A happening
is able to come from the future to make B happen before A. It would also mean that information
doesn't respect the direction of time. I would not reject that possibility as I always justified (without
any ground) the “spooky action at a distance” that way (EPR paper, 1935); but 99.9% of scientists
would disagree. For those 99.9% scientists, causality has disappeared and B can happen any time
without A because temporal order has disappeared.

There was a problem of causality and the loss of temporal order (Mamone-Capria,2012). Now
we are showing that causality is present when there is temporal order and causality disappears when
temporal order disappears.

Quantum Mechanics — Gravity

Quantum mechanics had a problem, for example an electron should have a volume so could
well be a sphere but when scientists want to use a sphere instead of a point in quantum mechanics,
it is a disaster in the sense that impossibilities arise (Greene, 1999). So quantum mechanics consider
an elementary particle as a point with a mass. When two points meet up, as they are points, there is
no distance between the two points, you take the law of gravity of Newton and you find that the
gravitational force is infinite. General relativity cannot be included in quantum mechanics because of
this infinity but special relativity has been included. Is this another indication that special relativity
is part of quantum mechanics?

Quantum mechanics is a difficult subject and has to deal with the duality wave/particle. I will
hypothesise that the part of quantum mechanics dealing with particles should be a 1D theory. This
suggestion is on very thin ground: the event distance calculation that is using Lorentz transformation.

If you are careful with the Lorentz transformation, you will notice that it has been developed
with only one dimension in mind. In the appendix, the calculation of the event distance of the photon
clock has been made and shows that other dimensions shouldn't even exist. If Lorentz transformation
is 1D, special relativity could indeed be a 1D theory.

Quantum mechanics includes special relativity which seems to be 1D, it also includes
electromagnetism which seems 3D. The magnetic field is represented with lines which form loops.
An electric circuit forms a loop. Loops are 1D. It seems that, by adding one physical dimension to our
usual 3D, Kaluza (1921) had been able to put electromagnetism and general relativity into one
package. Further studies have shown it wasn't fully satisfactory; but if only one additional dimension
was enough to unify both theories in 1921, is electromagnetism 1D?
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If quantum mechanics is 1D theory, there is no way that it can include a 3D theory like general
relativity. If quantum mechanics is only 1D, that would explain why elementary particles don't obey
the law of gravity (it is an open question). It would explain why passing from a point to a sphere for
elementary particles is problematic. The hypothetical sphere expected for the shape of the electron is
suddenly a string. If string theory is successful is it because considering a string instead of a point is
closer to reality? It would also mean that the only vibration is a longitudinal wave. I don't think a
string in 1D has ever been considered in string theories, probably with good reasons.

One good reason is a need for the wave function. With the double-slit experiment, a particle is
aware of the other slit, this awareness is not 1D. There is the duality wave/particle. This paper is
suggesting that the particle part could follow a 1D theory while the wave part is clearly 3D. It is an
idea that doesn't make sense at the moment: why 1D of particles and 3D of waves when it is about
the same theory? I hope that other scientists will take the idea further before discarding it.

Temporal Order

What about this little puzzle? With the principle of invariance/relativity and Figure 1, M' has the
right to believe (s)he is immobile and M is moving. So if you still believe that there is non-
simultaneity, as only one party should observe simultaneity, who is it?

Let's push the thought experiment of Fig.1 further. Bob will be our reference. He observes M and
M'. This time M travels towards point A at 0.99c and M' travels towards B at 0.99c. Bob sees that the
photon from A is catching up with M' and time is dilated by a factor 13.5 as with clock-1, while the
photon from B is rushing towards M' and time is contracted by a factor 0.5. Photons A and B reach
M’ at the same time. And the reasoning is similar for M.

M' knows that photon A has passed M before reaching him so M' “knows” that M cannot reach
the conclusion of simultaneity. But when Bob is watching photon A with observer M, the time-flow
for photon A is contracted by a factor 0.5 (and factor 13.5 with observer M'). So photon A has two
time-flows, one for M and one for M'. Temporal order has disappeared. Bob sees clearly that photon
A passes first by M then by M' but because temporal order has disappeared, photon A reaches M and
M' at the same time.

This is an absurdity in our macro world because there is a temporal order as time-flow doesn't
change; but it is probably correct in the quantum world where there is no temporal order and it could
shed light on the problem of measurement in quantum mechanics (Bell, 1990).

This reasoning leaves one problem: simultaneity is obtained with changing time-flow. I am not
sure how to reach the non-simultaneity in the quantum world except if it is indeed an illusion: M
trying to deduce what M' observes. Non-simultaneity can be deduced from Lorentz equations. We
saw that the Lorentz transformation explained the illusion for the clocks. The non-simultaneity with
time-flow change could be an illusion.

In our macro-world, time-flow seems constant, so simultaneity is observed when photons A and
B reach the middle. So, with combined relativity, if the observers are in the middle when photons
reach the middle, the observers will conclude on simultaneity whatever is their speed. With special
relativity, the observers have to be in the middle when photons A and B leave their starting point.
Interesting to see that the starting point is what counts for special relativity and the end point is what
counts for combined relativity.

The simultaneity with combined relativity is not rigorous; if the constancy of the speed of light
is explained with special relativity, its meaning with combined relativity is not clear.

The Constancy of the Speed of Light

With the limit of the validity of special relativity there may be a limit of the constancy of the
speed of light. Figure 1, with special relativity, photons A and B will reach M at the same time; and
they will also reach M' at the same time. But how does it work with combined relativity? Is there a
limit to the constancy of the speed of light?

With some double-slit experiment (Greenberger, 1988), there is an experiment where
interference is observed and at the same time one can determine which slit the photon is coming
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from, so the photon is not in two places at once. But the photon is aware of its surroundings as it
interferes only if the other slit is open. So what happened with figure 1? Because it is aware of its
surroundings, my suggestion is that the photon would go to the speed of light with the embankment
as reference while surrounded by the embankment, and to the speed of light with the train as
reference while surrounded by the train. Einstein avoided this question by considering a “very long
train” stretching from before A to beyond B. So with Einstein, the photons are either in the train or
are outside with the embankment. Why did he avoid this question?

Instead of a train, imagine a “very long” spaceship going at 0.99c. A photon goes through the
spaceship. The photon goes at the speed of light compared to the spaceship. Observed from outside
the spaceship, the metre in the direction of the motion inside the spaceship is contracted twice with
our new theory (factor 7x7=49). The metre seems to be 0.02m long. The photon seems to travel at 0.02c
compared to the spaceship. The speed of the spaceship being 0.99¢c, the photon seems to travel at
1.01c. That is not accepted with special relativity and the current constancy of the speed of light.

If the photon goes in the opposite direction to the spaceship, the photon would move backwards,
following the motion of the spaceship. Therefore the need of a new definition of the constancy of the
speed of light: it is constant but only in the correct frame of reference therefore the backwards motion
or the speed of 1.01c.

Intuition tells us that this is wrong because of current special relativity; but if special relativity
is wrong in those cases, the meaning of the constancy of the speed of light may have to change.

Fizeau Experiment

The Fizeau experiment could be confusing. Light goes through a tube filled with a liquid. The
liquid flows one way or the other, the speed of light is measured. Section 13 of Einstein’s relativity,
you can read that: “The tube plays the part of the railway embankment ... the liquid plays the part of the
carriage... the light plays the part of the man walking along the carriage...”. So this seems to be two
references (M and M') and one particle. This should be out of the limit of validity of special relativity
but the result agrees with special relativity; therefore the result would question all this work. In fact,
the result agrees with the Lorentz transformation, and we saw that the Lorentz transformation
explains an illusion when it is outside the validity of special relativity. I would conclude that the
Fizeau experiment does not contradict this work.

This exposes a difficulty: Lorentz transformation predicts the effect of special relativity on
elementary particles but also predicts the illusion of special relativity seen in our macro world. In the
Fizeau experiment, I decided that we observe an illusion but this needs to be confirmed. There is
more because the Fizeau experiment is similar to the idea of a very long spaceship; could it be a path
to check the new constancy of the speed of light? But the index of refraction is in the way so I cannot
get a clear picture in my mind at the moment.

Discussion

This work is based on the principle of invariance/relativity being correct with special relativity;
but is that true? Accepting that Einstein is right with the non-simultaneity of special relativity, then
observer M does not observe the same thing as observer M' so the principle of invariance/relativity is
not correct with special relativity. One consequence is that the rotating camera is not equivalent to
observing a rotating disk. So the absence of contraction cannot lead to the conclusion that special
relativity doesn't work, etc. BUT, the return of simultaneity presented in this work validates the
principle of invariance/relativity with special relativity; this is critical for this work and many others.

The speed-force has the potential to explain dark matter and dark energy. A book is needed to
thoroughly investigate these questions (Danis,2024a). Here is a very short account. The direction of
the speed-force is dictated by the change of speed. For a galaxy, as the rotating speed is the highest
near the edge of the bulge, the speed-force is from the outer edge towards the centre until normal
gravity takes over near the centre where the direction of change of speed is inverted. With a force,
there is a potential, the corresponding potential energy is changed into a kinetic energy, justifying
the rotating speed around the centre of the galaxy without the need for dark matter. For the universe,
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as the speed is greater away from us compared to near us, the speed-force is away from us. This
speed-force could also explain gravitational lensing, nucleosynthesis and the speed of formation of
galaxies. But something is missing for galaxy clusters and the centre of galaxies. That something is
Mach's principle but that is another subject (Danis, 2024b).

If time-flow can change for elementary particles and not for our macro-world, it could mean that
we don't share the same time with elementary particles. A positron being an electron moving
backwards in time could make sense.

The principle of equivalence states that gravity and change of speed are equivalent; but this may
need a rethink as time-flow changes with gravity and doesn't change with a change of speed in our
macro-world. If time is no longer deformed but space is still deformed, what is the fourth dimension?
One possibility is energy as proposed in (Danis, 2024a).

With all those particularities (time-flow sometimes changing, sometimes not changing), is time
still a fundamental physical quantity?

If special relativity is confirmed to be uniquely part of quantum mechanics, as combined
relativity uses special relativity it would be a theory that mixes a part of quantum mechanics with
general relativity. This could be important for scientists looking for the “unified field theory”.

With the 1D idea, at what point do we pass from 1D to 3D? Is a proton 3D? Is an atom 3D?

I am sure there will be many more points to address.

Conclusion

This work is a call to the scientific community, first to raise awareness, second to complete the
study, and then to validate (or refute) the ideas. It is a work in progress and please let me know if
you cite this paper in your work.

This work has many sections. I could be wrong but the observations are there and need an
explanation. If you think I am wrong somewhere, and are willing to accept that you could also be
wrong, please feel free to contact me. The exchange will improve the clarity of this paper either with
me retracting a part of it or adding clarity to a section. For example, the temporal order section has
been added following one reviewer's comments. I would prefer a public exchange in a forum
(https://physicsoverflow.org/) as it would include many people.

Acknowledgements: With Prof. &.Gren I have had some interesting exchanges. He has studied Ehrenfest's
paradox in depth and told me the rotating camera experiment is new and would test special relativity in our
macro-world. Thank you Prof. Gren, you gave me confidence to publish it. Prof Gilmore has directed me to
(Davis et al.,2004). It is an important reference because one observation (the rotating camera) can simply be an
anomaly. Davis' paper is very solid; without it there would be doubts. Thank you Prof. Gilmore.

Appendices

A: The event distance
d 2 2 2 2 2 - 2
= - + - + - — -
s =) +y 7y, *(zz,) —e (bt)

It is a theoretical exercise; to simplify calculation, the distance between the mirrors is not 1m but c: the distance
covered by the light (in vacuo) in one second. As special relativity is invariant, we can swap the moving
reference with the immobile reference. So, Alice's reference is K and considered as non-moving for the
calculation even if she is moving on fig.2. We will work from K to K' so K' is travelling at v =-0.99¢ viewed
from K.

Lorentz factors is:

22
vy=1A1-v /<)
and v=-0.99 c.

For K and clock 1, the events gives:
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x =0 y1=0 zl=0and t1=0

X_=C y2=0 z2=0and t2=1(one second)
2 2 2
ds =(c) +0+0-c =0

The same two events for K' give:

. v v d t =
x10 y10 zloan 10

) v . ¢ =2
Xy Y, 0 z, 0 and 5
Lorentz transformation gives:

2
t'2 =y (t2 —(v.c/c )=y (1+0.99) =199y

x'2 =y(c+099¢c)= 199vy.c

2 2 2 2
ds' =(1.99v.c) +0+0-(1.99v) c =0

Now clock 2 of Fig.2.
For K, the events give:
= = = t =
X 0 Yy 0 z 0and 1 0
X2=0 y,=c¢ z2=0and t2=1(one second)
2 2 2
ds =0+(c) +0-c =0
For K"
- v . d t =
X 0 Y4 0 z, 0 an 1 0
‘=7 ‘=7 ‘= d t =?
Xy Y, z, 0 an )

First problem, Lorentz transformation uses x and with this clock, x (x1 - XZ) would give 0 so the correct time
dilation for clock 2 should be:

2
t, =y, -(v0/ec)=y(1-0= v

Strangely, the time has different values depending on the orientation of the clock; the time dilation for clock 1
is.

2
t'2 =y (t2 —(v.c/c )=y (1+0.99)=1.99 y

Then Lorentz transformation gives:
x'2 =y (0+0.99%)= 099 v.c

i 2
There are two t'2 so two possible ds' :

2 2 2 2 2
ds' =(0.99vy.c) +c +0-(199y) c #0

2 2 2 22
ds' =(0.99vy.c) +c +0-(y) ¢ #0
Clearly the fact that y'2 does not include vy is problematic.

If there is a length contraction along y we get:
y'2=y(c—0.c)= Y.C
2 2 2 22
ds' =(0.99v.c) +(y.c) +0-(1.99y) ¢ =0
2 2 2 22
ds' =(0.99v.c) +(y.c) +0-(y) ¢ #0

There is no choice: to get the correct distance, first a length contraction has to be applied along the y axis and

2 2 2
second, for the time dilation, instead of x it should be V (x +y +z ). Thisis a very easy correction to avoid
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the problem of two different time dilations. Clearly, it shows that the Lorentz transformation has been
developed with only one dimension in mind.
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