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Abstract

In two recent papers the meaning of the Twins paradox is criticised interestingly and one
of the configurations is described in both papers similarly. Therefore, it is easy to address
some features of the papers simultaneously. The configuration is about the approaching
of the twins in one inertial frame of reference that exhibit complete symmetry. We
describe that configuration criticising the approach of both papers with the support of our
recent work “The Resolution of the Twin Paradox with Three Frames of Reference — A
Mathematical and Physical Report”, where we report how we can use a time dilation-like
expression eliminating the twin paradox conundrum that standard formulation is unable
to accomplish, since misleadingly attribute the meaning of a reciprocal relation to the
ageing of the twins. The misinterpretation of the time-like dilation mathematical
expression as the time dilation expression.

Introduction

In the following Fig. of Section I. O represent a point of an inertial frame S that we
designate Einstein Frame (EF). The frame where the speed of light is isotropic. For frames
moving with speed v in relation to EF the speed of light is anisotropic. Therefore, EF is
the Preferred Frame [1]. Frames S”" and S” are the frames of twins A and B. If O (S) is the
EF, we have complete symmetry and therefore Einstein synchronization is effective as P.
Mohazzabi and Q. Luo assume [2]. And more recently has been published by G. Alencar
a similar configuration [3]. However, another symmetry can be accomplished with the
adoption of Lorentzian coordinates, that standard interpretation avoid to consider
although we publish papers about this matter several years ago and recently [4-13]. But
this equivalence is restricted [7], and it is no more a complete equivalence. However, this
solve the conundrum (see the solution in the general case [1]) and now we intend to clarify
this matter with this simple configuration.

The standard formulation consider

2
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the relation of the ageing of the twins [1, 2] — this is the origin of the conundrum: “The twin paradox is the
consequence of the following thought experiment. System O is at rest and system O” is moving. Therefore,
the clock in O ticks slower than that in O. Thus, for example, if the two clocks are initially synchronized
to read t=t'=0, after a while they may show t=10 (some arbitrary unit of time) but t'=6. Therefore, an
observer moving with system O” will be younger than that in system O. However, as seen by the observer



in O, she is at rest and system O is moving away from her. Therefore, according to the observer in O”, the
observer in O should be younger. This is the foundation of the twin paradox, which is stated as follows:
twin A is on Earth and twin B travels to a distant star with a speed close to the speed of light. Afterward,
she returns to Earth with the same speed. “When they reunite, according to twin A, twin B must be younger,
but according to twin B, twin A must be younger “[2]. Of course, twin A cannot be simultaneously younger
and older than twin B [1]. And of course either, twin B cannot be simultaneously younger and older than
twin A [1].

I. Twin Paradox as a Misconception

If S is the EF, Einstein synchronization is effective and simultaneity has the current
meaning of the same instant with synchronized clocks and not the meaning of Einstein
simultaneity [13] with the same instant with desynchronized clocks, Lorentzian clocks.
Therefore, we approach the configuration with this presuppose to impose a complete
symmetry. Therefore, the twins A and B moves from the initial positions with equal
distance L to O at a simultaneous instant t=0, the same instant (when the frames initiated
the acceleration reset the clock to zero simultaneously with the clocks of S marking zero).

The configuration referred is “ Twins Approaching Each Other* [2]:

“Consider twins, A and B, both initially at rest with respect to an inertial frame and
separated by distance d. They synchronize their clocks according to the following
method. When the clock of twin A reads ta=0, she sends a light signal towards twin B.
This light signal takes a time d/c to reach twin B. So, when twin B receives the light
signal, she sets her clock to tg=d/c [2]. Then at a time that the two twins had previously
agreed upon, they start moving towards each other with equal accelerations relative to an
inertial frame O at their midpoint. The accelerations are very large but take place in a very
short time (essentially a Dirac 6 function) resulting in relativistic speeds. The two twins
then start moving towards each other, each with a constant speed v relative to the other,
as shown in Figure 2.

According to twin A, twin B is moving with speed v. Therefore, when they reach each
other at the midpoint O, the clock of B should show a shorter time than the clock
of A, i.e., ta<ta. On the other hand, according to twin B, twin A is moving with speed v.
Therefore, when they reach each other, the clock of A should show a shorter time than the
clock of B, i.e., ta<tg. In this situation, the system is completely symmetric.
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Figure 2. Twins A and B approaching each other with relative speed v.
Neither twin leaves her reference frame, and both have the same initial acceleration.
Therefore, none of the suggested explanations can resolve the paradox in this case.”
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Of course, those affirmations are not completely accurate. Moahazzabi and Luo seems to
accept the veracity of what they think is time dilation and therefore accept the impossible
affirmation of the reciprocity of ageing. When it is possible that the ageing of the twins
are equal and therefore both twins has the same ageing, the same age when arrive at O
and are younger than the twin at O. Simple. Without any paradox. Indeed, because both
twins moves with the same speed in relation to S (EF) the time dilation for each twin is
equal between the events departure and meeting since
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where v; = vand v, = —v, and dt and dt”" are respectively the differential of proper
times of S and S™" in relation to the preferred frame with dt = dt since for the preferred
frame there is no intrinsic desynchronization when v; = 0 [4-13]

tL=t'—:—;x'=t'=t=>dt=dT (4)

This is eventually a remarkable result that standard formulation is not aware [1,
2] originating the Twin Paradox conundrum.

The time dilation means that a clock moving in relation to the Preferred Frame
has time dilated [1] (see also Pirooz Mohazabbi and Qinghua Luo article [2]).

But from (2) and (3)
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Therefore, the relation of proper times show that for a generic frame moving in relation
to EF we can have the ageing contracted or dilated or equal and not only dilated as
standard interpretation induce to think [1]. Because what standard approach consider is
the time-like dilation has we designate it [1].

Therefore, because both twins A and B move with equal speeds in relation to S, EF, both
twins are ageing equally and therefore when reach O both are equally younger that twin
O, both have the same age although the time dilation-like expression continue valid but
without the meaning of ageing less than twins located in EF. This is a result of using
Lorentz coordinates as we explain previously [1]. Therefore, we have a misconception in
the origin of the paradox.



If we consider O (S) located at EF the analysis is simple. Twins A and B (Bob and John
in Alencar article [3]) ageing less than O (or any twin located at S as Alice in Alencar

article). A twin moving from Alice to Air and returning to Earth is younger and twins A
and B meet at the same instant at O since

=1 = % (1—ﬁ) (6)

The frame of A is S”” with v, = v and the frame of B is S” with v; = —v [1].

We have
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From (5) and (7) eliminating v, we obtain
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and from [7] since v; = —v
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Since
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From Lorentz transformation [1]
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We see the consistency of time dilation and time dilation-like with eq. (17) without the
meaning that standard interpretation attribute to time between the events arrival and
departure with Lorentzian clocks. Only at EF Lorentz clocks are synchronized clocks as
eq. (4) reveal. If we consider a twin of Alice located at planet “Fire” also located at frame
S (let’s call Mary to this twin) we can use the time dilation-like equation for the ageing
of Mary when Bob departure from Alice and arrive at Mary and this ageing is also the
ageing of Alice, 7, between the same events and also the same time for the events
departure and arrival of John trip from “Fire” to “Earth” (note that |Vg| = v for this
configuration)
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Appendix

From (11)
.2
Vg
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This seems time dilation (eq. (2)) but it is not (eq. (2), (3) and (5) and the following (eq.
(19)).

Notice
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We assume as obvious dt” = d t". The assumption of standard relativity is similar but
with Lorentzian clocks (eq. (17), with dt, = dt" = d t" and of course this standard
assumption it is not correct). This standard assumption originates the conundrum.

Therefore from (17) and (18)
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And from (5)
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In previous works [1-17] particularly in “The physical meaning of synchronization and
simultaneity in Special Relativity” [1] it is criticized the approach of Einstein [18] based
on the postulates of the isotropy of speed light in every frame and the equivalence of
every frame. Several works, some very recent, point out the importance of this discussion
about the foundations of Mathematics, Philosophy, Relativity, Quantum Mechanics,
Cosmology and Biophysics [19-104]. The consequent Principle of Relativity has been
also considered in the articles “On the Consistency between the Assumption of a Special
System of Reference and Special Relativity” [10] and “The Principle of Relativity and
the Indeterminacy of Special Relativity” [12] and “Special Relativity as a simple
geometry problem” introducing “Feynman clock™ associated to a preferred frame,
Einstein Frame, with time dilation [13]. In a more recent work “Speakable and
Unspeakable in Special Relativity: time readings and clock rhythms” [14] it is referred
the consequences of these analysis particularly the physical meaning of time dilation and
Lorentz-FitzGerald contraction mathematical expressions.

Twin A" is moving through the X axis of S” with Einstein speed |V;|. At x” = [,
the twin return with speed |Vg| to the origin of S". The proper times of the twin A,
T’ for the trip to and " for the trip from, are calculated. The proper times of the twins
located at S”, 7', is also calculated between the same events. We show how the standard
formulation misinterpret the relation of proper times, the ageing of the twins at S and
S”. For that we calculate through the time dilation — like equation the proper times ”* with
the Lorentzian times. It is easy to show the misinterpretation of the standard formulation



through the equality of the two-way trip result, that is consistent with the one-way results,
as expected.

Consider S with a rod with length | between O and x of the x axis.
Also consider S” and S”” moving with vi and vz through the direction of the x axis

(Fig. 1).

A I, B
' I — V2
A L B’
' I — Vi
, . v

X'=ly, ¢, = _c_;ll)
A I B
| |
t=0 (x=, t=0)

Fig. 1 Frame S represented by a rod with length |1 is moving with speed v in relation to

frame S, EF, rod with length |. The extremities of the rods coincide simultaneously
and therefore, can synchronize clocks at A, A", A" and B, B, B”" [49, 50]. A twin
located at A" we designate by twin A”. The same rule for the other positions.

S is Einstein Frame (EF) as we previously designate it [8], the frame where the one-way
speed of light is isotropic (in vacuum) with the value c, the two-way speed of light
experimentally measured. It is also assumed that the speed of light in S is independent of
the movement of the source. With these assumptions a Lorentz transformation has been
obtained by us introducing an intrinsic desynchronization, as we designate it, in the IST
transformation [1, 6, 8]

t, =t ——x (1)

where t, is the Lorentzian time and t” is the synchronized time. Also by Georgy I. Burde
more recently [37]. This has been achieved previously (2002-EPS12 Trends in Physics)
[1-3] and the published results about the time dilation meaning and also the meaning of
the Lorentz-FitzGerald contraction are also referred by by Zbigniew Oziewicz in relation
to the resolution of the twin paradox conundrum in several works, particularly [33]. In
relation to the Preferred Frame the time dilation formula has a clear mathematical and
physical meaning. Indeed

dv' = dt |1-—= 2)

10



dt”"=dt [1—-— 3)
where dt’ and dt”" are the diferential of proper times of S and S in relation to the

preferred frame with dt = dt since for the preferred frame there is no intrinsic
desynchronization when v; = 0

=t —Sx =t =t=>dt=dr (4)

This is eventually a remarkable result that standard formulation is not aware [97,
98] originating the Twin Paradox conundrum.

The time dilation means that a clock moving in relation to the Preferred Frame
has time dilated (see Mohazabbi and Luo article [97, 98, 33]).

But from (2) and (3)
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From (6), (7), (8) and (9) [6, 8, 99]
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with Einstein velocity [6, 8, 33, 99]
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but with a meaning that standard approach cannot accomplished, naturally.

Indeed, from (6) and (7) for x=I and t=0
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From (10) for (x" = [, t, = —Z—;ll) (see Fig. 1)
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From (11)
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This seems time dilation (eq. (2)) but it is not (eq. (2), (3) and (5) and the following (eq.
(19)).

Notice
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We assume as obvious dt” = d t". The assumption of standard relativity is similar but
with Lorentzian clocks (eq. (17), with dt, = dt” = d " and of course this standard
assumption it is not correct). This standard assumption originates the conundrum.

Therefore from (17) and (18)
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Therefore if

[v,] > [vq] dt”’ < dt’ (23)
[v,] < [vq] dt” > dt’ (24)
Vv, = =1, dt” = dt’ (25)

Pirooz Mohazzabi and Qinghua Luo are partially right. Standard relativity seems ... does
not resolve the twin paradox. The ageing of the twins is given by (20) and the statement
of reciprocity based on the time dilation-like expression given by (17) is inaccurate based
on the error of the synchronization of Lorentzian clocks.

Indeed, if v, > v; and twin A" is moving from A" to B” with

=22 S0 (26
E 252 > ( )
1 2

When A™" pass by A", B”" pass by B” and all twins has proper times zero. When twin A™
arrive at twin B” the ageing of twin A™" is 7~
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and B” simultaneously moves through S from B”" to A™" ageing, using the time dilation-
like expression (17),
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From (16)
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Consistently with
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The Lorentzian times At; and At,, V—z and V—1 are not the proper times t” and t”’. This is
E E
what standard interpretation assume and Pirooz Mohazzabi and Qinghua Luo also affirm,

questioning however the complete accuracy of the standard interpretation.
If we consider the “returning twin” with equal [VE] but with, from (24)

[v,] < vl de”> dr’ 32)

This can be described with B moving with V. < 0 from B” to A" (Fig.1) with

L / v’ , / v’
T = Al <1 - C%) = At <1 - C%) (33)

and simultaneously A" moving from A™ to B”" (Fig. 1) with

U= (35)

Therefore, we obtain as expected for the two-way proper times " and t” (the addition of
proper times for the trip to and fro)
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The standard formulation consider (17)
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the relation of the ageing of the twins [97] — this is the origin of the conundrum:

“The twin paradox is the consequence of the following thought experiment. System O is
at rest and system O” is moving. Therefore, the clock in O” ticks slower than that in O.
Thus, for example, if the two clocks are initially synchronized to read t=t"=0, after a
while they may show t=10 (some arbitrary unit of time) but t'=6. Therefore, an observer
moving with system O will be younger than that in system O. However, as seen by the
observer in O, she is at rest and system O is moving away from her. Therefore, according
to the observer in O, the observer in O should be younger. This is the foundation of the
twin paradox, wich is stated as follows: Twin A is on Earth and twin B travels to a distant
star with a speed close to the speed of light. Afterward, she returns to Earth with the same
speed. When they reunite, according to twin A, twin B must be younger, but according to
twin B, twin A must be younger “[97]. This is not so. The time dilation-like (time dilation
is valid in relation to a preferred frame) and considered by the standard formulation the
time dilation expression, valid reciprocally. This conundrum has been eliminated. We
have shown how we can use this time dilation-like expression eliminating the twin
paradox conundrum that standard formulation is unable to accomplish, since erroneously
attribute the meaning of a reciprocal relation to the ageing of the twins. Therefore, we
calculate the classic example of the twins whatever the frames considered. The twin that
returns is the younger because the cumulative effect of the ageing is not reciprocal. Since
the time dilation-like exist and can be used, originating the idea of “seeing the other twin
ageing slower”- the origin of the conundrum. This cannot subsist because the relation
between ageing is a relation between proper times. The time dilation-like expression is a
relation between proper times only for the preferred frame.

Another example of the conundrum is ““ Twins Approaching Each Other [97]:

“Consider twins, A and B, both initially at rest with respect to an inertial frame and
separated by distance d. They synchronize their clocks according to the following
method. When the clock of twin A reads ta=0, she sends a light signal towards twin B.
This light signal takes a time d/c to reach twin B. So, when twin B receives the light
signal, she sets her clock to tg=d/c [2]. Then at a time that the two twins had previously
agreed upon, they start moving towards each other with equal accelerations relative to an

16
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inertial frame O at their midpoint. The accelerations are very large but take place in a very
short time (essentially a Dirac 6 function) resulting in relativistic speeds. The two twins
then start moving towards each other, each with a constant speed v relative to the other,
as shown in Figure 2.

According to twin A, twin B is moving with speed v. Therefore, when they reach each
other at the midpoint O, the clock of B should show a shorter time than the clock
of A, i.e., ta<ta. On the other hand, according to twin B, twin A is moving with speed v.
Therefore, when they reach each other, the clock of A should show a shorter time than the
clock of B, i.e., ta<ts. In this situation, the system is completely symmetric;

o)
X

B—

Figure 2. Twins A and B approaching each other with relative speed v.
Neither twin leaves her reference frame, and both have the same initial acceleration.
Therefore, none of the suggested explanations can resolve the paradox in this case”

References

14.de Abreu, R. The physical meaning of synchronization and simultaneity in
Special Relativity https://arxiv.org/abs/physics/0212020

15. de Abreu, R. Reinterpretation of Lorentz Transformation and Resolution of
Relativity Paradoxes http://arxiv.org/abs/physics/0203025 ; EPS-12 Trends in
Physics, Abstracts p. 270, Budapest (2002). http://vixra.org/abs/1505.0065

16. de Abreu, R. https://arxiv.org/abs/physics/0210023

17. de Abreu, R. Gazeta de Fisica, vol. 21, Fasc. 3 (1998)
https://www.spf.pt/magazines/GF1S/398/1153

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

19. de Abreu, R. Ciéncia & Tecnologia dos Materiais, vol. 14, n° 1, p. 74 (2004)
https://vixra.org/abs/2301.0139

20. de Abreu, R and Guerra, V. [physics/0512196] Is the assumption of a special
system of reference consistent with Special Relativity? (arxiv.orq)

17


https://www.scirp.org/journal/paperinformation.aspx?paperid=111692#f2
https://arxiv.org/abs/physics/0212020
http://arxiv.org/abs/physics/0203025
http://vixra.org/abs/1505.0065
https://arxiv.org/abs/physics/0210023
https://www.spf.pt/magazines/GFIS/398/1153
https://vixra.org/abs/2301.0139
https://arxiv.org/abs/physics/0512196
https://arxiv.org/abs/physics/0512196

21. de Abreu, R. and Guerra, V. Relativity — Einstein’s Lost Frame (Extra]muros],
Lisboa, 2005), 1st ed. http://web.tecnico.ulisboa.pt/vguerra/papers/relshort.pdf

22. Guerra, V. and de Abreu, R. https://arxiv.org/abs/physics/0603258

23. Guerra, V. and de Abreu Foundations of Physics, On the Consistency between
the Assumption of a Special System of Reference and Special Relativity Vol. 36,
No. 12, December (2006) On the Consistency between the Assumption of a
Special System of Reference and Special Relativity | SpringerLink

24. Guerra, V. and de Abreu, R. Eur. J. Phys. 26, 6 (2005)
The conceptualization of time and the constancy of the speed of light —
IOPscience

25. de Abreu, R. and Guerra, V. Eur. J. Phys. 29, 1 (2007) The principle of relativity
and the indeterminacy of special relativity - IOPscience
https://iopscience.iop.org/article/10.1088/0143-0807/29/1/004
The principle of relativity and the indeterminacy of special relativity (ulisboa.pt)

26. de Abreu, R. and Guerra, V. Eur. J. Phys. 30, 2 (2009)
Special relativity as a simple geometry problem - I0Pscience
http://web.ist.utl.pt/d3264/papers/AG2009.pdf

27. de Abreu, R. and Guerra, V. EJTP Vol. 12 Issue 34, p183 (2015)
http://www.ejtp.com/articles/ejtpv12i34p183.pdf
Electronic Journal of Theoretical Physics (ejtp.com)

28. de Abreu, R. Guerra, V. http://vixra.org/abs/1804.0320

29. de Abreu, R. Guerra, V. http://vixra.org/abs/1805.0126

30. de Abreu, R. On the Experimental Determination of the One-Way Speed of Light
(PDF)  Rodrigo de  Abreu  Departamento  de  Fisica, Instituto
...Vixra.org/pdf/1808.0646v2.pdf - Departamento de Fisica, Instituto Superior
Técnico Universidade Técnica de Lisboa, 1049-001 - PDFSLIDE.NET
https://vixra.org/abs/1808.0646

31. Einstein, A. Ann. Phys. 17, 132 (1905): "On the Electrodynamics of Moving
Bodies", "Einstein’s Miraculous Year, Five Papers That Changed the Face of
Physics" Edited and Introduced by John Stachel, Princeton University Press (1998)

32. Consoli, M. Pluchino, A. Atti della Accademia Peloritana dei Pericolanti VVol. 96,
No. S1, A2 (2018)

33. Kittel, C. Am. J. Phys. 42, 726 (1974) https://doi.org/10.1119/1.1987825

34. Andersen, F. PhD Thesis, NMBU (2017)
https://nmbu.brage.unit.no/nmbu-xmlui/handle/11250/2500054

18


http://web.tecnico.ulisboa.pt/vguerra/papers/relshort.pdf
https://arxiv.org/abs/physics/0603258
https://link.springer.com/article/10.1007/s10701-006-9085-5
https://link.springer.com/article/10.1007/s10701-006-9085-5
https://iopscience.iop.org/article/10.1088/0143-0807/26/6/S05
https://iopscience.iop.org/article/10.1088/0143-0807/26/6/S05
https://iopscience.iop.org/article/10.1088/0143-0807/29/1/004
https://iopscience.iop.org/article/10.1088/0143-0807/29/1/004
http://web.tecnico.ulisboa.pt/vguerra/papers/ejp8_1_004.pdf
https://iopscience.iop.org/article/10.1088/0143-0807/30/2/001
http://web.ist.utl.pt/d3264/papers/AG2009.pdf
http://www.ejtp.com/articles/ejtpv12i34p183.pdf
http://www.ejtp.com/iyl2015
http://vixra.org/abs/1804.0320
http://vixra.org/abs/1805.0126
https://pdfslide.net/documents/rodrigo-de-abreu-departamento-de-fisica-instituto-vixraorgpdf1808-.html?page=1
https://pdfslide.net/documents/rodrigo-de-abreu-departamento-de-fisica-instituto-vixraorgpdf1808-.html?page=1
https://pdfslide.net/documents/rodrigo-de-abreu-departamento-de-fisica-instituto-vixraorgpdf1808-.html?page=1
https://vixra.org/abs/1808.0646
https://doi.org/10.1119/1.1987825
https://nmbu.brage.unit.no/nmbu-xmlui/handle/11250/2500054

35. Myrstad, J. A. Borderology: Cross-disciplinary Insights from the Border Zone,
p. 93, Springer (2019) por: 10.1007/978-3-319-99392-8 8
http://dx.doi.org/10.1007/978-3-319-99392-8 8

36. Consoli, M. Pluchino, Michelson-Morley Experiments: An Enigma For Physics
And The History Of Science, World Scientific (2019)
https://www.worldscientific.com/worldscibooks/10.1142/11209

37. Consoli, M. Pluchino, A. The CMB, Preferred Reference System, and Dragging
of Light in the Earth Frame, Universe (2021)
https://doi.org/10.3390/universe7080311

38. Haug, E The Return of Absolute Simultaneity? A New Way of Synchronizing
Clocks Across Reference Frames http://vixra.org/abs/1605.0057

39. Haug, E A Motion Paradox from Einstein’s Relativity of Simultaneity
http://vixra.org/abs/1711.0408

40. de Abreu, R. Comment on “A Motion Paradox from Einstein’s Relativity of
Simultaneity” http://vixra.org/abs/1810.0452

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

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

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

44. de Abreu, R. Guerra http://vixra.org/abs/1906.0312
Comment on “Misconceptions Regarding Conventional Coupling of Fields and
Particles in XFEL Codes”

45. Mansouri, R. and Sexl, R. Gen. Relat. Gravit. 8, 497 (1977)

46. Zbigniew Oziewicz, Ternary relative velocity; astonishing conflict of the Lorentz
group with relativity, Vladimir Gladyshev, Editor, Physical Interpretations of
Relativity Theory, Moscow 2007, pages 292-303, ISBN 978-5-7038-3178-6
https://arxiv.org/abs/1104.0682

47. Gianfranco Spavieri et al 2018 J. Phys. Commun. 2 085009

48. Spavieri, G. PAIJ vol.1, Issue 1 (2017)

49. Consoli, M. Pluchino, A. Eur. Phys. J. Plus 133:295 (2018)

50. Burde, G. I. Special Relativity with a Preferred Frame and the Relativity Principle

Journal of Modern Physics vol. 9, N° 8 (2018)
https://doi.org/10.4236/jmp.2018.98100

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

52. de Abreu, R. Guerra, V. http://vixra.org/abs/1906.0310

19


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F978-3-319-99392-8_8
http://dx.doi.org/10.1007/978-3-319-99392-8_8
https://www.worldscientific.com/worldscibooks/10.1142/11209
https://doi.org/10.3390/universe7080311
http://vixra.org/abs/1605.0057
http://vixra.org/abs/1711.0408
http://vixra.org/abs/1810.0452
https://arxiv.org/abs/1601.07738
https://arxiv.org/abs/1610.04139
https://arxiv.org/abs/1704.01843
http://vixra.org/abs/1906.0312
https://arxiv.org/abs/1104.0682
https://doi.org/10.4236/jmp.2018.98100
http://vixra.org/abs/1906.0310

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

Wutke, A.

https://www.researchgate.net/publication/326672264 Absolute Simultaneity a
nd_Rest_Consistent_with_Special Relativity Science or Philosophy
Chandru lyer 2018 J. Phys. Commun. 2 118001

Potvin, G. Ether Interpretation of General Relativity, RESEARCHERS.ONE
(2018) https://www.researchers.one/article/2018-12-7

Gren, @. Eur. J. Phys. 27, 885 (2006)
https://iopscience.iop.org/article/10.1088/0143-0807/27/4/019

lyer, C. https://arxiv.org/abs/0811.0785

lyer, C. Eur. J. Phys. 29, 4 (2008)
lyer, C. Prabhu, G. Am. J. Phys. 78 (2) (2010)

lyer, C. Prabhu, G. https://arxiv.org/abs/0710.1594

Moller, C. Proc. of The Royal Soc. A vol. 270, Issue 1342 (1960)
https://doi.org/10.1098/rspa.1962.0220

Schwartz, H. M. Am. J. Phys. 39, 1269 (1971) https://doi.org/10.1119/1.1976621

A New Method of Clock Synchronization without Light Signals

63.

Sears, F. W. Am. J. Phys. 37, 668 (1969) https://doi.org/10.1119/1.1975747

Simultaneity without synchronized clocks

64.

65.

66.

67.

68.

69.

Ramakrishnan, A. Journal of Math. Anal. and App. 249, 243 (2000)

Bricmont, J. https://arxiv.org/pdf/1703.00294.pdf
History of Quantum Mechanics or the Comedy of Errors

Giovanelli, M.

https://www.researchgate.net/publication/338680431 Lorentz_Contraction vs
Einstein_Contraction Reichenbach _and _the Philosophical Reception of Mill
er's Ether-Drift Experiments

Mamone-Capria, M. Journal for Foundations and Applications of Physics, vol.5,
N° 2, 163 (2018) [1704.02587] On the Incompatibility of Special Relativity and
Quantum Mechanics (arxiv.org)

Spavieri, G. Gillies, G. T. Haug, E. G., Sanchez, A. (2019): Light propagation
and local speed in the linear Sagnac effect, Journal of Modern Optics, http://doi:
10.1080/09500340.2019.1695005

Unnikrishnan, C. The Theories of Relativity and Bergson's Philosophy of
Duration and Simultaneity During and After Einstein's 1922 Visit to
Paris. Preprints 2020,2020010273http://doi: 10.20944/preprints202001.0273.v1

20


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
https://www.researchers.one/article/2018-12-7
https://iopscience.iop.org/article/10.1088/0143-0807/27/4/019
https://arxiv.org/abs/0811.0785
https://arxiv.org/abs/0710.1594
https://doi.org/10.1098/rspa.1962.0220
https://doi.org/10.1119/1.1976621
https://doi.org/10.1119/1.1975747
https://arxiv.org/pdf/1703.00294.pdf
https://www.researchgate.net/publication/338680431_Lorentz_Contraction_vs_Einstein_Contraction_Reichenbach_and_the_Philosophical_Reception_of_Miller's_Ether-Drift_Experiments
https://www.researchgate.net/publication/338680431_Lorentz_Contraction_vs_Einstein_Contraction_Reichenbach_and_the_Philosophical_Reception_of_Miller's_Ether-Drift_Experiments
https://www.researchgate.net/publication/338680431_Lorentz_Contraction_vs_Einstein_Contraction_Reichenbach_and_the_Philosophical_Reception_of_Miller's_Ether-Drift_Experiments
https://arxiv.org/abs/1704.02587
https://arxiv.org/abs/1704.02587
http://doi:%2010.1080/09500340.2019.1695005
http://doi:%2010.1080/09500340.2019.1695005
http://doi:%2010.20944/preprints202001.0273.v1

70. Spavieri, G. Guerra, V. de Abreu, R. Gillies, G. T Eur. Phys. J. D. 47, 457 (2008)

71. Spavieri, G. Gillies, G. Haug, E. G., Sanchez, A. Applied Physics Research Vol.
11, No. 4 (2019)

72. Spavieri, G. and Haug, E. G. Why the Sagnac effect favors absolute over relative
simultaneity Physics Essays, \Vol. 32, 331-337 (2019)

73. Spavieri, G. Gillies, G. T. Haug, E. G. Journal of Modern Optics, vol. 68, Issue
4 (2021)

74. Salmon, W., 1977. “The Philosophical Significance of the One-Way Speed of
Light,” Nods, 11: 253-292

75. https://plato.stanford.edu/entries/spacetime-convensimul/

76. Perez, |. https://arxiv.org/abs/1102.4837 On the experimental determination of
the one-way speed of light

77. Guerra, V. de Abreu, R. Comment on: “From classical ether-drift experiments:
the narrow window for a preferred frame” [Phys. Lett. A 333 (2004) 355] Phys.
Lett. A 361, Issue 6 (2007)

78. Lewis, G. F. Barnes, L. A. The One-Way Speed of Light and the Milne Universe
Publication of the Astronomical Society of Australia, vol. 38, (2021)
https://arxiv.org/abs/2012.12037

79. R.J. Buenker, GPS-Compatible Lorentz Transformation that Satisfies the
Relativity Principle, Journal of Astrophysics and Aerospace Technology, 3:
115. DOI: 10.4172/2329-6542.1000115.

80. Netchitailo, V. S. https://vixra.org/abs/2012.0222

81. Pagano, A., Pagano, E.V. EPJ H 44, 321-330 (2019)
https://doi.org/10.1140/epjh/e2019-90058-4

82. Greaves, E. D., Michel Rodrigues, A., Ruiz-Camacho, J. Am. J. Phys. 77, 894
(2009)

83. de Abreu, Guerra, V. Comment on “A one-way speed of light experiment” (2009)
https://www.researchgate.net/publication/45886873

84. Leaf, B. Philosophy of Science, vol. 22, Number 1 (1955)
https://doi.org/10.1086/287387

85. Spavieri, G. Quintero, J. Unnikrishnan, C. Gillies, G. Phys. Lett. A 376(s 6-7):795-
797 (2012) DOI: 10.1016/j.physleta.2012.01.010

86. Scott Blair, G. Relativity and Indeterminacy. Nature 170, 582
(1952). https://doi.org/10.1038/170582a0

21


https://plato.stanford.edu/entries/spacetime-convensimul/
https://arxiv.org/abs/1102.4837
https://arxiv.org/abs/2012.12037
http://www.omicsgroup.org/journals/gpscompatible-lorentz-transformation-that-satisfies-the-relativity-principle-2329-6542-1000115.php?aid=55849
http://www.omicsgroup.org/journals/gpscompatible-lorentz-transformation-that-satisfies-the-relativity-principle-2329-6542-1000115.php?aid=55849
https://vixra.org/abs/2012.0222
https://doi.org/10.1140/epjh/e2019-90058-4
https://www.researchgate.net/publication/45886873
https://doi.org/10.1086/287387
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.physleta.2012.01.010
https://doi.org/10.1038/170582a0

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Hines, C. Relativity and Indeterminacy. Nature 170, 582
(1952). https://doi.org/10.1038/170582a0

Mayantz, L. The enigma of probability in physics
https://inis.iaea.org/search/search.aspx?orig g=RN:18074404

Mayantz, L Beyond the quantum paradox, Taylor & Francis (1994)

Medvedev, S. Yu. Progress in Physics, vol. 10, 151 (2014) http://www.ptep-
online.com/2014/PP-38-04.PDF

Del Santo, F. Gisin, N. http://philsci-archive.pitt.edu/id/eprint/18601 (2021)

Fleming, A. Matveev, V. Matvejev , O.
https://www.researchgate.net/publication/264851293 Self-
field Theory and General Physical Uncertainty Relations

Hill, J. Cox, B. Proc. Royal Soc. A (2012)
https://doi.org/10.1098/rspa.2012.0340

Leubner, C. Aufinger, K. Krumm, P. Eur. J. Phys. 13, 170 (1992)

Dragowski, M., Wtodarczyk, M. The Doppler Effect
and the Anisotropy of the Speed of Light. Found Phys 50, 429-440 (2020).
https://doi.org/10.1007/s10701-020-00337-5

Ronald Anderson, S.J., Stedman, G.E. Distance, and the conventionality of
simultaneity in special relativity. Found Phys Lett5, 199-220 (1992).
https://doi.org/10.1007/BF00692800

de Abreu, R. Simultaneity and Synchronization by Rods as a Simple Geometry
Problem https://vixra.org/abs/2103.0196

Dias Ferreira, L. Criticism to the Twin’s Paradox, Colégio Valsassina, Lisbon,
Portugal

Universal Journal of Physics and Application Vol. 15(1), pp. 1 -7

DOI: 10.13189/ujpa.2021.150101

Reprint (PDF) (412Kb)

de Abreu, R. Comment on “Criticism to the Twin’s Paradox” by Luis Dias
Ferreira
https://vixra.org/abs/2107.0077

100. Borah, B. K. Schwarzschild-like solution for the gravitational field of an

isolated particle on the basis of 7- dimensional metric, International Journal
of Scientific and Research, vol. 3, Issue 10, October 2013

101. Borah, B. K. An Approach to New Concept of Time on the Basis of Four

Fundamental Forces of Nature, International Journal of Scientific and Research
Publications, vol. 3, Issue 6, June 2013

22


https://doi.org/10.1038/170582a0
https://inis.iaea.org/search/search.aspx?orig_q=RN:18074404
http://www.ptep-online.com/2014/PP-38-04.PDF
http://www.ptep-online.com/2014/PP-38-04.PDF
http://philsci-archive.pitt.edu/id/eprint/18601
https://www.researchgate.net/publication/264851293_Self-field_Theory_and_General_Physical_Uncertainty_Relations
https://www.researchgate.net/publication/264851293_Self-field_Theory_and_General_Physical_Uncertainty_Relations
https://doi.org/10.1098/rspa.2012.0340
https://doi.org/10.1007/s10701-020-00337-5
https://doi.org/10.1007/BF00692800
https://vixra.org/abs/2103.0196
https://www.hrpub.org/download/20210330/UJPA1-18422749.pdf
https://vixra.org/abs/2107.0077

102. Borah, B. K. Unification of Four Fundamental Forces of Nature
Developing 7- Dimensional Metric on The Basis of New Concept of Time

https://www.worldwidejournals.com/international-journal-of-scientific-research-
(1JSR)/article/unification-of-four-fundamental-forces-of-nature-developing-
7andndash-dimensional-metric-on-the-basis-of-new-concept-of-
time/NjU00Q==/?is=1&b1=33&Kk=9

103. Homem, G. https://arxiv.org/abs/physics/0212050

104. de Abreu, R. The Energy-Entropy Principle
https://arxiv.org/abs/physics/0207022

105. de Abreu, R. Guerra, V. https://arxiv.org/abs/1203.2294

106. de Abreu, R. Guerra, V. https://aapt.scitation.org/doi/10.1119/1.3698160

107. Caratheodory, C.
https://greatestgreeks.wordpress.com/2016/12/12/constantine-caratheodory/

108. Caratheodory, C.
https://www.researchgate.net/publication/312057731 On Caratheodory's appr
oach to relativity and its relation to hyperbolic geometry

109. de Abreu, R. The Concept of Mass as a Quantity Derived from Motion.
https://vixra.org/abs/1505.0094

110. Mohazzabi, P. and Luo, Q. (2021) Has the Twin Paradox Really Been
Resolved?. Journal of Applied Mathematics and Physics, 9, 2187-2192.
doi: 10.4236/jamp.2021.99138.

111. de Abreu, R. Comment on "Has the Twin Paradox Really Been
Resolved?", viXra.org e-Print archive, viXra:2209.0045

112. de Abreu, R. Simultaneity and Synchronization, the Preferred Frame and
the Principle of Relativity, viXra.org e-Print archive, viXra:2204.0060

113. Reference:https://www.physicsforums.com/threads/potential-energy-formula-
in-special-relativty.991687/

114. Reichenberger, Andrea (2018) The Clock Paradox: Luise Lange’s Discussion
REITCP-3 (philarchive.org)

115. lyer, C. (2022) Importance of Synchronization in the observation of event
coordinates
DOI:10.36227/techrxiv.21657026

116. de Abreu, R. (2023) Proper Times, Time Dilation, Lorentz-FitzGerald
Contraction and Distance, Time Ageing, Time Dilation-like and the Twin Paradox
Conundrum Proper Times, Time Dilation, Lorentz-FitzGerald Contraction and Distance, Time

23


https://www.worldwidejournals.com/international-journal-of-scientific-research-%20%20%20%20%20%20(IJSR)/article/unification-of-four-fundamental-forces-of-nature-developing-7andndash-dimensional-metric-on-the-basis-of-new-concept-of-time/NjU0OQ==/?is=1&b1=33&k=9
https://www.worldwidejournals.com/international-journal-of-scientific-research-%20%20%20%20%20%20(IJSR)/article/unification-of-four-fundamental-forces-of-nature-developing-7andndash-dimensional-metric-on-the-basis-of-new-concept-of-time/NjU0OQ==/?is=1&b1=33&k=9
https://www.worldwidejournals.com/international-journal-of-scientific-research-%20%20%20%20%20%20(IJSR)/article/unification-of-four-fundamental-forces-of-nature-developing-7andndash-dimensional-metric-on-the-basis-of-new-concept-of-time/NjU0OQ==/?is=1&b1=33&k=9
https://www.worldwidejournals.com/international-journal-of-scientific-research-%20%20%20%20%20%20(IJSR)/article/unification-of-four-fundamental-forces-of-nature-developing-7andndash-dimensional-metric-on-the-basis-of-new-concept-of-time/NjU0OQ==/?is=1&b1=33&k=9
https://arxiv.org/abs/physics/0212050
https://arxiv.org/abs/physics/0207022
https://arxiv.org/abs/1203.2294
https://aapt.scitation.org/doi/10.1119/1.3698160
https://greatestgreeks.wordpress.com/2016/12/12/constantine-caratheodory/
https://www.researchgate.net/publication/312057731_On_Caratheodory's_approach_to_relativity_and_its_relation_to_hyperbolic_geometry
https://www.researchgate.net/publication/312057731_On_Caratheodory's_approach_to_relativity_and_its_relation_to_hyperbolic_geometry
https://vixra.org/abs/1505.0094
https://doi.org/10.4236/jamp.2021.99138
https://vixra.org/abs/2209.0045
https://vixra.org/abs/2209.0045
https://vixra.org/abs/2204.0060
https://vixra.org/abs/2204.0060
https://www.physicsforums.com/threads/potential-energy-formula-%20%20in-
https://www.physicsforums.com/threads/potential-energy-formula-%20%20in-
https://philarchive.org/archive/REITCP-3
http://dx.doi.org/10.36227/techrxiv.21657026
https://vixra.org/abs/2301.0029

Aqgeing, Time Dilation-like and the Twin Paradox Conundrum, viXra.org e-Print archive,
viXra:2301.0029

117. de Abreu, R. (2023) The Time Dilation Conundrum and the Ageing of the Twins
https://rxiv.org/abs/2301.0086

24


https://vixra.org/abs/2301.0029
https://vixra.org/abs/2301.0029
https://rxiv.org/abs/2301.0086

