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Abstract

The work presents the concept of a device for the measurement of the one-way speed of light.
The minimum parameters of this device have also been determined based on the Special Theory of
Ether without transverse contraction. The Special Theory of Ether is a relativistic theory of kine-
matics with a universal frame of reference in which light propagates and is an alternative explana-
tion for the null result of the Michelson-Morley experiment. An experiment based on the proposed
device can be one of the ways to falsify the Special Theory of Relativity and Special Theory of
Ether.

Keywords: one-way speed of light, measurement of light speed, universal frame of reference

1. INTRODUCTION

The speed of light in a vacuum is generally considered to be constant in every direction and
relative to any frame of reference. The Special Theory of Relativity is based on this assumption.
However, it has never been possible to accurately measure one-way light speed. Measurements of
one-way light speed have been performed with astronomical methods, but these are inaccurate
measurements. In all precise measurements of the laboratory speed of light, only an average speed
of light (not momentary) has been measured, which covers the path along a closed trajectory. It is
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usually a path to a mirror and the return. A review of numerous experiments in this respect is pre-
sented in the literature [32].

Armand Fizeau performed accurate measurements of the average light speed for the first time
in 1849 (ring wheel method) and Jean Foucault in 1850 (rotating mirror method). One of the most
accurate measuring methods for average light speed back and forth on a path is discussed in the
literature [15]. All the methods used to measure average light speed along a closed trajectory have
shown at most that this average speed does not depend on the direction of measuring device set-
tings, or on the measuring device movement (i.e. time of day and year).

The Special Theory of Relativity (STR) is based on the assumption that one-way light speed
(momentary not an average) is absolutely constant, in each direction and for each observer. This
STR assumption is not contradictory to the results of light speed measurements, but it is a stronger
assumption than the one precisely derived from these experiments.

Never has the speed of light been measured in one direction, as this is a problem that has not
been technically solved. This is because precise atomic clocks do not measure time the same as if
they are in relative motion. If two atomic clocks are synchronised and one of them moves to another
location, then these atomic clocks are slightly out of synchronisation and no longer indicate the
same time. Therefore, they cannot be used to measure the flow time of light which has such a high
rate of speed that even a slight desynchronisation of clocks has a significant influence on the flow
time measurement.

The proposed device for measuring the one-way speed of light was presented in 2006 in a pat-
ent [33]. The author of this invention proposed a device which used a rotating wheel.

In this article, we present our proposal for a patented one-way light-speed measuring device
[30]. This device also uses a rotating wheel, but is based on a different measuring mechanism than
the device presented in the patent [33]. In order to estimate the technical parameters of such a de-
vice, it is necessary to rely on a theory predicting the effect which we want to measure. The theory
of kinematics, which predicts the dependence of the one-way speed of light in a vacuum on the
direction of its emission, is the Special Theory of Ether derived in previous works [21]-[27]. These
works present an explanation of Michelson-Morley’s and Kennedy-Thorndike’s experiments (an
explanation of the zero result of these experiments). It has been shown that these experiments do
not demonstrate a constant one-way speed of light in a vacuum and do not exclude the existence of
a universal frame of reference (ether), in which the light propagates. Coordinate and time transfor-
mation for the theory with ether without transverse contraction was derived in the literature [22]. In
another article [23], on the basis of this transformation, a formula for one-way light speed in a vac-
uum (1) has been derived. This article is based exactly on this formula. Previous work [23] shows
that Michelson-Morley’s and Kennedy-Thorndike’s experiments, which were thought to have
proved the non-existence of ether, not only did not do so, but there are infinitely many theories of
ether that are consistent with these experiments. There is even a possible theory with ether in which
time is absolute. So far, there are no known experiments that unequivocally determine whether the
correct model of real processes is the Special Theory of Relativity or the Special Theory of Ether.
The problem with falsifying these theories has been briefly discussed in the literature [24].

It should be mentioned that there are publications which show that the Michelson-Morley ex-
periment gives a positive result, although it is much weaker than originally predicted from the
kinematics of Galileo Galilei with a luminiferous ether. If this were the case, it would mean that
even the average velocity of light flowing in a vacuum along a closed trajectory is not constant.
These results, however, have not been sufficiently confirmed, and the articles that present them are
overlooked by official physics [13]-[14].

In this article, minimum parameters of the measuring device have been determined on the basis
of a formula (1) for light speed in vacuum derived from the Special Theory of Ether [23]. This for-
mula (1) was also derived from previous work [19]. The authors received it in a different way by
introducing another method of clock synchronisation to the Special Theory of Relativity.
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The measuring device proposed in this article is not used for the precise measurement of light
speed but only for measuring one-way light speed with sufficient accuracy to check whether the
one-way speed of light in a vacuum depends in our frame of reference on the direction of its emis-
sion.

2. DESCRIPTION OF THE MEASURING SYSTEM

A diagram of the measuring system is presented in Figure 1.

The rim connected to the rotating wheel has one hole and a measuring scale on the opposite
side. The light goes through a hole and flows along the wheel diameter. Light marks a trace on the
scale. If the wheel does not rotate, a track is created in point 4. If the wheel rotates at a fixed speed
@, then the light trace on a scale will be moved in relation to point 4 (point B or C). Displacement
will occur because the wheel will rotate before the light covers path 2R. If the speed of light is
higher, then displacement on the scale will be smaller (point B). If the speed of light is smaller, then
displacement on the scale will be greater (point C).

Based on light track movement x, it is possible to determine one-way light speed, along the rim
diameter, from the hole to the measuring scale. If the experiment is performed in different direc-
tions, the differences in light track movement x will indicate that the speed of light varies in differ-
ent directions. For that purpose, it is necessary to stabilise the rotation speed and to measure the
light trace position on the measurement scale for various laser-rotation settings.

direction
of the laser
rotation
' w
R U R
laser
N " Tlight path 1
\ hole 5 ghtp display

Fig. 1. Measuring system of the one-way light speed.

3. ESTIMATING PARAMETERS OF THE MEASURING DEVICE

Estimation of the parameters of the measuring device was conducted on the basis of the follow-
ing formula
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The average speed of light in a vacuum measured in previous experiments was determined as c.
The one-way light speed running at an angle o' to speed v of the measuring system (solar system)
with regard to the universal frame of reference (Figure 2) was determined as c,. Speed ¢, depends
on the angle ¢ and speed v of the measuring system with regard to the universal frame of reference.
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Fig. 2. The light path running at an angle &'to speed v of the measuring system in relation to ether.

Speed of light expressed as dependence (1) is in accordance with the average speed of light
measured so far. According to this formula, the average speed of light running on path L to the
mirror and returning along the same path is equal to c. For the following occurs

2L 2L 2L
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The time of light flow through means 2R (Figure 1) is
2R
t=— (4)
c,

o

The distance x by which the light trace on a scale moves in relation to the trace created when
the rim does not rotate is as follows

20R’ _472fR2
c, c,

a a

)

x=vit=wRt=

After taking into account the relation (1) depending on displacement (5), the following is ob-
tained

47 fR* c+vcosa'
c+vcosa'

If the laser is rotated to a different position, angle ' of the light flow will change. If it is as de-
rived from the Special Theory of Ether that the speed of light depends on an angle ', during the
laser rotation, the light trace on a scale will change.
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According to the first formula (1), the light has the highest speed when it propagates in a direc-
tion opposite to speed v of the solar system with regard to the universal frame of reference, i.e.
when o' = rrad. The light speed is minimum when @' = 0 rad. Therefore, the maximum change in
the light trace displacement is as follows

Ax = xmax (a’ = 0) _xmin (a’ = 72-) (7)
Ax=4ﬁfR2[c;v—cc_2v}=8ﬁfchlz (8)
that is
2
fre =2 ©)
v

Based on this relationship, we can determine the minimal requirements for the measuring sys-
tem from Figure 1. If the radius of the wheel is great, the frequency of its rotation can be smaller.
The higher R and frequency f, the greater the displacement Ax and the easier it is to measure it.

On the basis of the estimation presented in the literature [23], we assume that speed v of the so-
lar system in ether is 369300 m/s. Due to the high value of the average light speed
¢ =299 792 458 m/s, the light trace displacement x will be very small. Changes Ax of this dis-
placement will be even smaller when the laser is rotated. If Ax is read using a microscope with an
accuracy of 107 m (0.1 um), the device parameters must meet the following conditions

-7 2 2
IR > 107299792458 _ 96833 (10)
87-369300 s

It follows that, for example, if the rim has radius R = 17.9 m, it is sufficient to rotate it at a fre-

quency of f=3.01 1/s. For these device parameters, the linear speed of rim points is as follows

v]=27zRf=2~3.14~18-3.01:340.3? (11)

i.e., v; is the value of the speed of sound.
For the minimum parameters of the measuring device, we obtain from (8) the value of the light
trace movement on a rotating scale.

,C+V

xmax(a’ = 0) = 47Z-fR 2 (12)
c
X0 =7) = 4RSS (13)
c
Thus, the following is obtained
x,. (@'=0)=40.91 um =0.04091 mm (14)
x,.. (@' =)=40.81 pm = 0.04081 mm (15)
We will now write formula (9) in a different form. From (11) we get
Vi
= 16
A - (16)
After inserting into (9) and substituting the assumed numerical values, we get
2 -7 2
R Axc” 1 _107-299792458° 1 :6084.2l: 6084.2 —179m (17)
4v v, 4-369300 v, v, 3403
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4. CONCLUSIONS

In this work, a measuring device has been proposed for measuring one-way light speed. The
minimum requirements for this device have also been estimated. The estimation was conducted
assuming that the dependence (1) on speed of light in vacuum is valid, which is derived from previ-
ous work [23].

The construction of such a device seems realistic. The reduction of the required rotational
speed can be achieved by installing an optical system at point 4, which will enhance slight move-
ments of the light trace by projecting it on a scale not connected to the rotating wheel. It may be
advantageous to place the rotating wheel in a vacuum chamber. It is logical to expect that with
a small hole in the rim, the light trace on the measuring scale will be in the form of interference
bands. However, this should not interfere with the measurement. Determining the position of the
light trace will be based on determining the position of the selected band. If during the experiment it
transpires that the light trace moves during laser rotation, this will prove that the speed of light
varies in different directions.

An experiment based on the proposed device can be one of the ways to falsify the Special The-
ory of Relativity and Special Theory of Ether. The existence of such falsifying experiment proves
that the Special Theory of Relativity and the each Special Theory of Ether describe different physi-
cal realities, which is that the one-way speed of light is not only a conventional convention of the
kinematics model.

The measurement of one-way light speed is a difficult and technically unresolved task. In the
literature [2], [7], [8], problems with measuring one-way light speed are discussed. Other work [6]
proposes an electronic system for measuring one-way light speed, which according to the author
determines it with an accuracy of 0.4%. This accuracy is smaller than that required for the testing of
the first formula (1). In other papers [4] and [10] the accusation of this previously mentioned work
[6] is raised claiming that the method shown there does not really determine one-way light speed. In
other research [5], the author shows that GPS system indicated that the speed of light in vacuum is
not isotropic. The literature [20] also discusses the influence of the transport of clocks on the meas-
urement of light speed and a conclusion is addressed that the discussed experiments do not lead to
the measurement of one-way light speed. A negative falsification of the invariance of one-way light
speed would have different consequences for theoretical physics. They could be the basis for the
modification of dynamics [28] and have an influence on the interpretation of the theory of
gravity [29].

Numerous works discuss the zero result of the Michelson-Morley experiment, from which the
Lorentz-Fitzgerald contraction results [31], [1]. There are also published papers showing the para-
doxes of the Special Theory of Relativity concerning rotating frames of reference [9]. The article
[3] investigates the subject of the addition of relativistic velocity. There are many papers on relativ-
istic mechanics with significant theoretical results. Previous research presents the original definition
of acceleration in the Special Theory of Relativity [11] and develops the formalism for three-vector
and four-vector relative velocity [12]. Other papers address important insights into time dilation in
relativity [16] and [17], and present alternative ideas for relativity [18].
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