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Abstract

We make some comments on “a realistic experiment to determinate eventual
anisotropies in the one-way speed of light independently of specific clock
synchronization procedures. This establishes that we are not free to define either the one-
way speed of light or time itself and must rely instead on further empirical observations
to clarify these concepts, contrary to what was originally proposed in 1905” by Manuel
Ricou [Physics Essays, 30, 4 (2017)].

In a paper published in this journal [1] Ricou claim that it is possible to “compare
distinct explanations for the result of the Michelson- Morley experiment, including that
of Einstein in Ref. 2” and intend to show that these alternatives do not result from
“arbitrary choices” for clock synchronization procedures “since in reality, these “choices”
do not exist” [1]. In a paper that Ricou referred [2] in a previous preprint of [1], [3], we
stated about the same subject, the “arbitrary choices™:

“The aim of this work is to accentuate the need for a general formulation of special
relativity, by reconciling two apparently contradictory discourses. Hence, one should not
speak about two philosophies, as they are different aspects of one and the same theory. In
particular, one should not say that the results from special relativity can be derived either
by following the ideas of Lorentz and Poincare of the existence of a “preferred reference
frame” or Einstein’s “equivalence of all inertial frames,” but rather use the word both.
For instance, Lorentz’s view is usually associated with the sentence “the speed of light in
vacuum is ¢ only in one reference frame,” whereas Einstein’s view with the seemingly
contradictory sentence “the speed of light in vacuum 1is c in all inertial frames.” These
statements induce to think of a severe incongruity, that could be depicted schematically
as in figure 1a). The conflict can be easily elucidated with the simultaneous use of
different procedures for clock “synchronization,” to which are associated different choices
of the time coordinates used to describe physical events [13, 24]. A key concept is the
notion of “Einstein-speed” previously introduced in [24] and reviewed in section 6.
Within the proposed formulation of special relativity, the former sentences have to be
rephrased to “the one-way speed of light in vacuum is c in one reference frame; the two-
way speed of light in vacuum is ¢ in all inertial frames™ and “the one-way Einstein-speed
of light in vacuum is c in all inertial frames,” which could be represented as in figure 1b).
One explicit case to exemplify this assertion can be found in section 5 from [24]. It shows
that special relativity was developed under the shadow of a false dichotomy and that with
a precise language all conflicts disappear at the onset”.

Therefore the key concept of “Einstein speed” explain why the one-way Einstein
speed of light is ¢ without any experiment (since the value of the two-way speed in
vacuum obtained experimentally is ¢ [1-7]). And also why the one-way speed of light is
not ¢ also based on the same experiments [6]. And Ricou also does not refer this our



previous work [2] when he refer the “IST transformation” [1, 3] introduced also by us,
introducing the key idea of intrinsic desynchronization. Therefore we explain how we can
conceive using this previous theoretical work the physical meaning of the one-way speed
of light, Einstein one-way speed of light, Einstein simultaneity and simultaneity [2, 6, 7].
Therefore we have a clear answer to the problem raised by Ricou about the independence
of the “arbitrary choices” as he stated at V. p. 465 of [1]:

“However, it is equally obvious that these facts cannot be taken as “experimental
verification” of the identity p = 0, since quite evidently, they are independent of the value
of p. Clearly, if p # 0 then these observations are mere artifacts of our practical
procedures rather than physical laws and the “velocities” mentioned should not be labeled
as such, since they will not be faithful representations of reality” (Ricou is referring
“velocities” in particular “Einstein’s velocities” when p = 0 introduced by us as
previously referred [2, 3]). Therefore Ricou affirm that the “velocities” of Lorentz
transformation should not be labelled as such and we partially agree since we labelled
them as “Einstein’s velocities” as Ricou refer at [3].

About the “Two Clocks Experiment” that Ricou suggest, since we only have two
counters at two locations we don’t have a common time between the “two clocks”,
therefore we can’t obtain any information about the one-way speed of light between the
“two clocks”. We only can verify, as expected, the equality of the number of “signals”
emitted and received for the two locations. However as we recently show at [6, 7] we
have a time gap with physical meaning that preserve the two-way speed of light. Several
“synchronizations” are possible with several “one-way speeds” that have the harmonic
mean that preserve the ¢ value of the two-way speed of light. And since we can implement
the Lorentz time [6, 7] we can test the gap with several others “one-way light speeds-
like” (several values for p) signalling (several “synchronizations”) and discover the
value of the one-way way speed of light [6, 7] that correspond to the other extreme of the
gap (p = 1). Of course with generality it is not c. This is what Special Relativity preview
[2]. And Ricou is right, the speed of light is well conceived, it is not a convention [8]. It
is the distance divided by the time of the journey [9]. Does not depend of the
synchronization or not of the clocks at the departure and arrival as everybody know. We
can’t continue to confuse time readings with clock rhythms [2] as standard interpretation
does. Although Ricou recognize the desynchronization between frames he does not
acknowledge the intrinsic desynchronization in a frame also necessary for the value ¢ of
Einstein speed of light, by definition as Einstein stated. And this conflict has been also
pointed out by lyer several years ago [10-12]. And has also been contemplated in our
simple intuitive geometric analysis, “... by taking into account the corrections in lengths
and in rhythms (obtained through this example or otherwise), the expression has to be
rectified to

¢ =y?(cFv),withy =1/ /1 — vz/cz

One factor y accounts for time dilation; the second one holds for space
contraction. Note that many students actually believe that the two y factors cancel each
other out, which would justify the constant value of the one-way speed of light they use in
relativity. This is not the case [13]”. Therefore Ricou missed the crucial point of the
constancy of the Einstein speed of light by definition and the subsequent non-constancy
of the speed of light. With synchronized clocks at two locations we can measure the time
of the trip. With Lorentz clocks we can’t. But we can measure the Einstein speed that we
know for sure it is ¢ for light. Special Relativity is undetermined [9]. Or not [6-37]!



References

1.

2.

3.

4.

Ricou, M. Physics Essays, Vol. 30, 461-468 (2017)

de Abreu, R. Guerra, V. EJTP Vol. 12 Issue 34, p. 4 (2015)

Ricou, M. https://www.researchgate.net/publication/312303056_On_the speed_of light

Greaves et al.

https://www.researchgate.net/publication/239291563 Comment on A one-

way speed of light experiment" by E D Greaves An_ Michel Rodriguez and J Ruiz-Camacho

https://arxiv.org/abs/0911.5272

https://www.researchgate.net/publication/258377960 Erratum A one-

way speed of light experiment Am J Phys 77 10 894-896 2009

S.
6.

7.

8.

de Abreu, R. Guerra, V. https://arxiv.org/abs/0911.5272

de Abreu, R. http://vixra.org/abs/1808.0646

de Abreu, R. http://vixra.org/abs/1810.0452

de Abreu, R. Guerra, V. Comment on “Misconceptions Regarding Conventional

Coupling of Fields and Particles in XFEL Codes” , rxiv (2019)

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

de Abreu, R. Guerra, V. Eur. J. Phys. 29, 50 (2008)

lyer, C. https://arxiv.org/ftp/arxiv/papers/0810/0810.1728.pdf

lyer, C. https://arxiv.org/ftp/arxiv/papers/0811/0811.0785.pdf

lyer, C. https://arxiv.org/abs/1001.2375?frbrVersion=3

de Abreu, R. Guerra, V. Eur. J. Phys. 30, 225 (2009)
Andersen, F. PhD Thesis, NMBU (2017)

Myrstad, J. A. Borderology: Cross-disciplinary Insights from the Border Zone, p.
93, Springer (2019)

Consoli, M. Pluchino, Michelson-Morley Experiments: An Enigma For Physics
And The History Of Science, World Scientific (2019)

Potvin, G. https://www.researchers.one/article/2018-12-7 (2018)

Geloni, G. Kocharyan, V. Saldin, E. https://arxiv.org/abs/1601.07738

Geloni, G Kocharyan, V. Saldin, E. https://arxiv.org/abs/1605.03062



https://www.researchgate.net/publication/312303056_On_the_speed_of_light
https://www.researchgate.net/publication/239291563_Comment_on_A_one-way_speed_of_light_experiment''_by_E_D_Greaves_An_Michel_Rodriguez_and_J_Ruiz-Camacho
https://www.researchgate.net/publication/239291563_Comment_on_A_one-way_speed_of_light_experiment''_by_E_D_Greaves_An_Michel_Rodriguez_and_J_Ruiz-Camacho
https://arxiv.org/abs/0911.5272
https://www.researchgate.net/publication/258377960_Erratum_A_one-way_speed_of_light_experiment_Am_J_Phys_77_10_894-896_2009
https://www.researchgate.net/publication/258377960_Erratum_A_one-way_speed_of_light_experiment_Am_J_Phys_77_10_894-896_2009
https://arxiv.org/abs/0911.5272
http://vixra.org/abs/1808.0646
http://vixra.org/abs/1810.0452
https://arxiv.org/ftp/arxiv/papers/0810/0810.1728.pdf
https://arxiv.org/ftp/arxiv/papers/0811/0811.0785.pdf
https://arxiv.org/abs/1001.2375?frbrVersion=3
https://www.researchers.one/article/2018-12-7
https://arxiv.org/abs/1601.07738
https://arxiv.org/abs/1605.03062

20. Geloni, G Kocharyan, V. Saldin, E. https://arxiv.org/abs/1607.02928

21. Geloni, G Kocharyan, V. Saldin, E. https://arxiv.org/abs/1610.04139

22. Geloni, G Kocharyan, V. Saldin, E. https://arxiv.org/abs/1704.01843

23. Geloni, G. Kocharyan, V. Saldin, E. https://arxiv.org/abs/1709.09408

24. Saldin, V. https://arxiv.org/abs/1808.07808

25. Wutke, A.
https://www.researchgate.net/publication/326672264 Absolute Simultaneity and
Rest Consistent with Special Relativity Science or Philosophy

26. Haug, A. http://vixra.org/abs/1605.0057

27. Haug, E. http://vixra.org/abs/1711.0408

28. Gianfranco Spavieri et al 2018 J. Phys. Commun. 2 085009
29. Spavieri, G. PAlJ vol.1, Issue 1 (2017)

30. Consoli, M. Pluchino, A. Eur. Phys. J. Plus 133:295 (2018)
31. Burde, G. Journal of Modern Physics, vol. 9, N° 8 (2018)

32. Bricmont, J. https://arxiv.org/pdf/1703.00294.pdf

33. Grady, M. https://arxiv.org/abs/1708.04275

34. Mamone-Capria, M. Journal for Foundations and Applications of Physics, vol.5,
N° 2, 163 (2018)

35. Gianfranco Spavieri et al 2018 J. Phys. Commun. 2 118002
36. Chandru lyer 2018 J. Phys. Commun. 2 118001

37. Conventionality of Simultaneity:
https://plato.stanford.edu/entries/spacetime-convensimul/

38. Homem, G. Physics in a synchronized space-time. Master’s thesis, Instituto
Superior Técnico, Universidade Técnica de Lisboa, 2003


https://arxiv.org/abs/1607.02928
https://arxiv.org/abs/1610.04139
https://arxiv.org/abs/1704.01843
https://arxiv.org/abs/1709.09408
https://arxiv.org/abs/1808.07808
https://www.researchgate.net/publication/326672264_Absolute_Simultaneity_and_Rest_Consistent_with_Special_Relativity_Science_or_Philosophy
https://www.researchgate.net/publication/326672264_Absolute_Simultaneity_and_Rest_Consistent_with_Special_Relativity_Science_or_Philosophy
http://vixra.org/abs/1605.0057
http://vixra.org/abs/1711.0408
https://arxiv.org/pdf/1703.00294.pdf
https://arxiv.org/abs/1708.04275
https://plato.stanford.edu/entries/spacetime-convensimul/

