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ABSTRACT

The Michelson-Morley experiment was an attempt to detect the existence
of the luminiferous aether, a supposed medium permeating space that was
thought to be the carrier of light waves. First are highlighted the errors committed
by Michelson in the analysis of experiments of 1881/87 by reanalysing his
faithful physical model, the contest between two swimmers (SW). Are provided
evidences showing that Michelson designed his interferometer based on
an analogy with this swimming contest, considering the SW2 winner. Is also
provided evidence that in 1892, Lorenz expressed doubts about the correctness
of Michelson's 1887 analysis, without finding errors.

Michelson's errors consisted of assuming the transverse path of SW2 to
be an isosceles triangle, and thus calculating the wrong result, t, <t,.

We logically demonstrate, that under fair play conditions, the correct path
for SW2 is a right triangle, and the correctly calculated times are t, = t,, or
At=0

It is shown that an initial error was committed by Michelson in 1881
analysis by superposing paths for SW2 and in incorrect calculations of t, and
At, an error communicated to him by Potier which indicated At =0

In 1887 analysis, Michelson acknowledged this error, modified the path
to isosceles triangle, and made new calculation; however, he reduced the At =
t, = t,# 0 by only half, compared to At in 1881, meaning that the basic error in
At (ERM87) has persisted until today.

This ERM87 in At and the isosceles path has been reported by the present
authors since 2000".

We emphasize that error ERM87 is repeatedly printed and is being
appeared in all college physics textbooks around the world, exemplifying by
presenting excerpts from textbooks of US and Canada. A correction to ERM87
and a reconsideration of special relativity theory is required, following which the
ether can be reintroduced into physics with multiple favorable consequences.

INTRODUCTION TO THE PROBLEM OF MICHELSON’S ERRORS FROM 1881 /87

ERM81/87 is the double scientific error that occurred in the theoretical analysis of the experiments carried out by Michelson
that became ingrained in the minds of physicists all around the world from 1881-87, when Michelson's first interferometry
experiments (ME81/87) took place 2. These involved two light beams, starting at 90° to each other and returning to the same
observation point Figure 1a and 1b. Michelson's incorrect theoretical analysis of this experiment marked the beginning of the
questioning of the existence of the ether by physicists.

Although ERM81/87 has persisted continuously from 1881 to today, its impact was strongest in 1905, when ERM81/87 was
taken over and developed by Einstein was creating his Special Relativity Theory (SRT) B\ This theory took ME81/87 as its basis,
including ERM81/87, which gave rise to the more complex mistake of SRT itself. Through the popular theory of SRT, the ERM81/87
error has intoxicated the thinking of physicists and has led to the total removal of the ether from physics.
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The origin of this error ERM81/87, lay in analysis and incorrect logical judgment by Michelson regarding a problem/contest
that appears simple and insightful but which has an essential subtlety. It concerns a contest (a hypothetical contest or thought
experiment, since this never took place in reality) between two boats with rowers, located on the bank of a flowing river. Later on,
the initial scenario involving rowers was altered, sometimes becoming the problem of two ships, two swimmers, two watchmen, or
two planes, for example. For clarity, we will examine the case of two swimmers, SW1 and SW2, as Michelson did in his justification
for his experiments (Figure 2a).

Here, we briefly summarise the problem of the two swimmers contest, with its own basic rules, and placed it in real condition.

The contest involves the question of which of two Swimmers (SW1 and SW2) will arrive back at the starting block first, under
the following conditions:

* The starting block is on the bank of a river of width L, which flows with constant speed v (these data are unknown to the
two swimmers before the race)

¢ Both swimmers swim at the same speed ¢

*  Swimmer SW1 travels a distance L along a route Sw1 in a direction parallel to the current v, along the river bank, while
swimmer SW2 follows the route Sw2, also a distance L, but in a direction transverse to the river

¢ Both swimmers start from the same block, located on one of the river banks

In his analysis of the ME81/87 experiments, Michelson calculated the times t, and t, in 1881 (and recalculated them in
1887) for the longitudinal and transversal directions in his device or for the swimmers SW1 and SW2 in the thought contest, and
obtained the result that t,<t,. He therefore concluded that SW2 will return before SW1 to the starting block. The times t, and t,
were calculated in Michelson's analyses based on his own geometric schemes for the routes Swl and Sw2. For the route Sw1,
Michelson used a scheme with two overlapping lines, both in 1881 and in 1887, but for the route Sw2, he used two overlapping
lines in Michelson AA ™! (Figure 1a) and an isosceles triangle shape in Michelson AA, et al. @ (Figure 1b).
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Figure 1. Paths used for the light rays in Michelson’s analysis (a): analysis from 1881experiment, with both paths Sw2 shown as incorrect
superposed lines; (b): analysis from 1887 experiment, with an incorrect isosceles triangle used for path Sw2.

Michelson relied on this scheme for the routes Sw1 and Sw2 used by the two swimmers in the contest, as shown in Figure
2a, when he designed and made his interferometric device, through which he sought to demonstrate the movement of the earth
in its orbit through the cosmic ether, which was considered at that time to be a real form of a stationary matter as light support, by
many physicists.
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In 1905, when Einstein developed his SRT, he also relied on the scheme used by Michelson in ME87 for the light paths
(Figure 1b), i.e. a double linear path Sw1 and a path Sw2 in the shape of an isosceles triangle in the swimmers contest (Figure 2a
and 2b). This scheme was then adopted by most other physicists, who accepted SRT as valid, including the great Lorenz.

b)

P

Figure 2. The ‘two swimmers’ model of Michelson’s interferometer (a): generic physical model with a contest between two swimmers; (b):
physical model of two swimmers with the correct right triangle 0,A,0” for path Sw2, proposed by the authors in 2020."

However, there are indications that Lorenz expressed doubts about the correctness of the Michelson’s interpretation/theory
of ME/87, since he asked in an 1892 letter to Michelson LD ™I,

“Can there be some point in the theory of Mr. Michelson’s experiment which has as yet been overseen?” (sic)

Unfortunately for physics in general, he failed to confirm this suspicion by identifying Michelson’s errors. We can therefore
say that by discovering Michelson's error in Has | ¥, after more than 100 years, we have confirmed Lorenz’s legitimate suspicion
of ME/8T7.

Michelson’s analysis of his experiments from 1881/87

We first observe from his analyses of 1881/87 in which Michelson calculated some parameters of his interferometer device,
which considered to be movable with the earth in the ether, without indicating the Referential Frame (RF) he used for the earth/
ether.

This ambiguity can have negative consequences on the logical judgment and development of the analysed phenomenon. This
lack of RF means that some errors may slip into the calculations or the logic adopted, which was the case in Michelson's analyses.

In all our analyses, starting with our paper of Has | %!, we have specified precisely in which RF has been used, either by
indicating the speed v=0 of the body/part, or by positioning the origin Oxyz of the Cartesian coordinate system on the reference
body. This rule should be applied in all analyses and analytical calculations in the natural sciences, to provide clarity for readers
and to ensure the correctness of the calculations and analyses.

On pg. 336 of ME/87 2, Michelson notes that for a velocity of light V, velocity of the earth v, D distance ab or ac (Figure 1b),
a time T is required for light to pass from a to ¢, and a time T1 for light to pass from c¢ to al. He then calculated the longitudinal
time as follows:

D D 4
T+T = + =2D
Vv V4 V:-v? (@)

From (1), Michelson calculated the longitudinal distance by multiplying in (1) by V, as follows:

2
2DL2z2D(1+%]\

Vi—vy
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Michelson did not calculate the transversal distance or time, simply indicating briefly that the distance corresponding to the
isosceles triangle ab,, from Figure 1b is:

2D [1 +V—22J 3)
v

But we can see that in (3), the distance indicated by Michelson, resulting from the isosceles triangle abal shown in
Figure 1b, is not correct.

Later researchers established the correct formula for the path ab_,, calculating it from two right triangles ab_, ), resulting in
the correct distance ab_, (from the corresponding time T):

1

[1_;2] ()

It should be noted that the result of a simplified calculation based on a linear approximation of the expressions in Equation
(3) and (4) gives the same result for distance ab_, indicated by Michelson in the end:

2
2D| 1+
2w (5)

However, the above formal error from 1887 analysis remains, which together with the error in At from his ME81 analysis,
which was discovered and noted by Potier in 1881, indicate an inconsistency in Michelson’s analyses of his experiments MES1/87.

2D

Thus from Equation (2) and (4), doubling the distance result from Equation (5), due to the rotation of the interferometer by
90°, the difference in the distance between the two paths resulted in Michelson’s ME87:

VZ
2D| —
[Vz j 6)

which represents for Michelson, 0.04 interference fringes.

By dividing the distance in Equation (6) by V, we can also obtain the time difference between the two paths, as usually

discussed in SRT 62
20V 21,

At:z(tl_tz):?c_z:?ﬂ ?50 (7)

The shape of the isosceles triangle for Sw2 after Michelson’s ME87 and relation Equation (7) put in the form t,<t, was used
consistently after 1905, and is still used today in calculations of At in Equation (7) by many physicists to justify the validity of
SRT, including Kittel et al., Jaffe, Rosser, Feynman, Prokhovnik, Taylor and Wheeler, Tipler and Llewellyn, Sivoukine, Serway et al.,
Gamow, Nolan , Schwartz et al., Shalowtz, Teller et al., [©22!

Similarity Between Michelson’s Experiments ME81/87 and the ‘Two Swimmers Contest’, Correctly Analysed and Calculated
by Us

Actual situation of our analysis of swimmers contest

From the beginning of this analysis, | emphasise the longstanding situation in physics in which the correspondence of the
paths Sw1 and Sw2 of the two swimmers SW1 and SW2 with the light rays 1/1’ and 2/2’, respectively, from ME81/87, was and
is unanimously recognised in Physics, and the model for the contest of the two swimmers was indirectly assumed by Michelson
in ME8S1/87.

Thus, a detailed analysis of the thought experiment of the contest between two swimmers can be admitted as faithfully
representing the interferometric device of Michelson from 1881/87.

It should be noted that Michelson did not directly refer in his articles to the model of the boatmen/swimmers; however, there
are family testimonies to confirm that Michelson knew in advance about the problem of the two swimmers, saying to his children:

“Two beams of light race against each other, like two swimmers, one struggling upstream and back, while the other covering
the same distance, just crosses the river and returns. The second swimmer will always win, if there is any current in the river”
after Livingstone 4.

We can see that before or during his ME81/87, Michelson chose the wrong final answer, with SW2 as the winner. In his
papers from ME81/87, he does not present a logical analysis of the contest, its final outcome, or a mathematical calculation for
t,, as we did in our article !,
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However, we state now, as in our important article 1%, that the scheme for the paths Swi1 and Sw2 proposed by Michelson
in ME87 contained from the beginning a hidden error in the form of a double error: in the composition of the path of Sw2 as an
isosceles triangle, and in the relation t,<t,.

This is because, the route Sw2 as an isosceles triangle does not correspond to the real conditions of the competition if it
were to take place in reality, on the bank of a real river, in the presence of all the protagonists involved and assuming the existence
of written, detailed regulations for conducting the contest and validating the results.

Needless to say, a real contest of this type never took place, the one that would have been the competent court to validate
the result of the contest problem, no matter what that result was. The problem was actually a thought experiment, but this non-
existence of a real contest did not prevent Michelson from considering it as a real fact (including the adoption of the path Sw2 as
an isosceles triangle), and assuming that it represented what would actually happen, which was not the case.

In our article ¥ and in our subsequent work 2327 on the competition between SW1 and SW2, we specified from the beginning
the RF adopted in our analysis.

We mention that the path Sw1 with two overlapping lines adopted by Michelson is also correct, if the water reference frame
(WF, or ether frame EF) is adopted (Figure 2b) leading to a total round trip time of 26:27);

2hc 21 1

2
t=t+t' = —with a= 1—"/
1 1 1 Cz—vz c az c2 (8)

We first determined the two times and based on the geometrical elements of the physical model (PM) in Figure 2, from which
it results that:

l_z_ 0,4, Co = Azoﬂ
¢ ¢ 7 ¢ (9)
tL,=t,+t, 00"=wt, (10)
From the right triangle 01A20" of Figure 2, we get:
2 " 2 14 2
(04,) +(00") =(4,0") (11)

Introducing (9) and (10) into (11) gives:

(tie)" +(vt, )" = (the)’ (12)
By replacing t, from (10) in (12), we obtain:
(te) +(v(e+2)) =(te)’ (13)
Carrying out the calculations in the brackets and regrouping the terms gives:
(B) (=) -2v65 - () (> +v*) =0 (14)
By solving the second-degree equation in (14), we obtain the result:
o 207t + \/4\/4 (15 )2 + 4(c2 + vz)(c2 -’ )(t; )2 _ Vi, + t;\/v4 + (c2 +v’ )(c2 - vz) (15)
? 2(02—\/2) ct =V

Due to the solution , the (-) sign in front of the square root in Equation (15) is pointless, and we use only the (+) sign.
By introducing Equation (9) and (15) into (10), we obtain:
2 2 2
vil, I, o4 a1 vil, ¢,
—=+ =NV +C —V —=+ — 2 2 2 2
2

= 16
c =V’ c =V’ c(cz—vz) (10)

From (16), we finally obtain for the time t, of the crosswise route 2'-2":
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21, 2L, 1 2L, 1

t2_ 2 o\ 2 -T2
c(c —v) c 1_1/42 c a an

Note that in (17), the same result was obtained as in Eq. (8) except for the lengths 11 and 12. Hence, in case where |, = 1,
we see from Equation (8) and (17):

t,=t; and At=t,—t,=0 (18)

Hence, the swimmers SW1 and SW2 arrive at the same time if the ‘fair play’ rule of orthogonality for their initial direction at
their departure is also respected for Sw2. Their race would therefore end in a tie, as demonstrated above. There is no winner in
this hypothetical race. But indeed a real such a contest would be clearer for the disputed result.

Anyone who has doubts about this calculation and the results presented above can verify these by organising a real contest.
| have no doubt of the outcome.

New developments of our analysis of swimmers contest

In order to bring additional arguments for the above result Equation (18) of equality between SW1 and SW2 in classical
contest, we will generalize below, the classical contest, with 1’ path parallel to v, by admitting any direction «, for starting of SW1
from the blockstart.

So we will demonstrate here that any intermediary starting direction of the road/path 1’, with starting angle « # 0, obtained
by rotating with angle a>0 the blockstart (but with =0 permanently), may be considered as also obtainable from the overlapping
of the two classical cases A and B, both with =0, and =0 (Figure 3).

Case A corresponds to the projection of the inclined road 1’ on the Ox axis, and of the projection of the road 2’ on the Oy axis
(the path/road in green in Figure 3c).

a). Simple paths 1'/2' Case 0=0 b). Any paths complex Case rotated with a>0

Figure 3. Representation of the general Michelson contest free of path/road errors (a): Contest rotated at an angle «; (b): Paths components
at 0°; (c): Paths components at 90°; (d): All with the corresponding circles for various paths components. Details of returning paths 1’-1” zone
from b, e.
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Case B, corresponds to the projection of road 1’ on the Oy axis and of the projection of the road 2’, on the Ox axis
(the road in blue in Figure3d).

In each of these cases A and B, it will be possible to apply equation (18), resultingint, =t andt  =t,, as below.

2B’
Equality of the two total times t,=t, as above is obtained for any case of the contest, A/B in which paths 1" and 2’ start
with path 1’ inclined at angle a, and paths 2’ and 1’ are oriented at angle of 90°, each other (Figure 3b).

In Case A, with a=0.0, SW1 leaves on the distance La,=(R, + D,), on the road 1’, and SW2 leaves on the distance La,=(R,-D,)
cos o on the road 2’ (Figure 3b and 3c). Here R is the circle radius of classical contest with a=0 (Figure 3a).

In Case B, with a=-1800, SW1 leaves on the distance -L_, = L_, tg &, on road 1’ and SW2 leaves on the distance L =L  tg o
on road 2’ (Figure 3b and 3d).

But any return roads 1” and 2” or ny, are obligatory those to return to the starting point O, moved to its final position O’
according to the speed v and the time t,, an unique point for both swimmers (Figure 3b and 3d).

From Figure 3e we can write:
D,=vt, with t, =(R +D, )/c (19)
And finally the quantities D,, D,, D, result from (19) and from Figure 3e:

D = (Ro tgﬂ)
' (1-1gp) (20)
D, =R, ltg—'g+cosa—l
(1-12p) (21)
D, =D, sina (22)

From the vector composition at right angle, R +R =R, we can see the equivalence of the roads, from Figure 3b
with those of Figure 3¢ and 3d.

But the cases in Figure 3¢ and 3d, are classic contest cases, in which t.=t, and 1=ty and their sum gives us:

ttt, =, (23)

The relation (23) is equivalent to t, =t , for the classical case from Figure 3a, so there is the equivalence of the contest case
with & =0.0, with the combination/overlap of the two cases A and B, with a=0.0/180°.

This conclusion can also be supported by a second observation, that for the special case with «a=450 Figure 3b, roads 1’
and 2’ are situated in perfectly identical positions with respect to the direction of velocity v of water/ether. And so the relation t =t,
must be physically/mechanically fulfilled, and so the relation Equation (18) will have to result from analytical calculations: t=t,.

We can also find third correspondence between the general case of the contest in Figure 3b, with the calculation of the
areas of the circles with the radii afferent to cases A and B, when we can write from Figure 3b, 3¢ and 3d:

R, =R, cosaand R, = R, sina (24)

From equation (24) the relation between the areas of the 3 circles results:

A=A,+4,= ﬂ(Rf cosa’ + R’ sina’ ) = 7R’ (RO2 cosa’ + R} sina’ ) = 7R’ (25)

This relationship from equation (25) between the total areas of the two circles corresponding to cases A and B, leads to the
conclusion that between the respective total return times t=t+, there must be similar relations:

ttA+ttB=ttO (26)

From equation (26) above, it follows the possibility of the existence of generalized contests with any =0.0 .... 900., in which
the condition t,=t, is permanently fulfilled, including the particular case of Michelson's classic contest with a=0.

In this situation, we see that the case of the contest of the two swimmers, with SW1 swimming parallel to the direction of
water flow, as assumed by Michelson, can be generalised to the departure of SW1 at a certain angle o, where the directions Sw1’
and Sw2' are always orthogonal (Figure 4), as in our solution above, in Equation (18).
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Similarity Between Michelson’s Experiment ME81/87 and the ‘Two Swimmers Contest’, Calculated According to Followers
of Michelson

In this section, we present a detailed analysis and calculation of the times taken in the contest between two swimmers,
although here we consider a competition between two planes, using a model taken from a recent physics textbook by Serway
et al. 28 whose author is a faithful follower of Michelson. The textbook presents a calculation that was corrected (compared to
Michelson's simplistic calculation in Section 2) immediately after 1905 by Michelson's first followers. Here we consider the case
of two planes, flying at speed c in a wind with speed v, along runways with length L (Figure 5), conditions that are completely
equivalent to swimmers moving along a river, as shown in Figure 2.

Under these conditions, the total round trip time in the longitudinal direction | of the wind, above author calculated as follows
from right and left times:

Under these conditions, the total round trip time in the longitudinal direction | of the wind, above author calculated as follows
from right and left times:

bt g = L N L _ 2Lc _ 2L/c

T (ery) (ey) (e (1_“j (27)
2
C

In the calculation of the transverse time Il, the pilot must point the plane towards the wind at a certain angle given by vectors
¢ and v, (Figure 4a) which obviously must be given to the pilot by the organiser (non fair-play, fraudulent action). Applying Pythagoras’
theorem to the vector triangles, one obtained the speeds:

(28)
For the transversal path I, for departure and return, one obtained the time:

\Y; \Yj V2 V2 V2
v c\/l—2 c\/l—2 1
c c

C
By comparing Equations (27) and (29), author concluded that the airplane flying along route Il wins the race.

The difference in flight times is given by:

2L 1 1

clf v \/1_ V2 (30)
c? c?

This expression can be simplified taking into account that the ratio v/c is usually much smaller than one, and by using the
binomial development formula in v/c and neglecting the terms of order higher than two, we obtain:

-1 -1/2
V2 v? V2 1v? (31)
[1—(:—2) =1+C—2 and (l—c—zj :1+§C_2

The difference in light times is:

At=t —t, =

At=(Lv2)/c3 for v/c <<1.0 (32)

A perfect analogy is observed between the competition between planes or swimmers and the paths of the light rays in the
interferometer in ME8S1/87.

There is also an analogy between the final results, in which the winner of the race is shown to be the plane flying along the
transverse route Il to the wind, which is similar to the ray of transverse light travelling in a direction normal to the movement of
the earth/ether, for which Michelson finds a shorter time. This result is due to the two errors committed by Michelson mentioned
above: the isosceles triangle and the angle B = O.

Identification of Michelson’s Errors in his Analysis of ME1881/87 by our Logical Analysis of the Contest between two Swim-
mers

Even under the general conditions of the thought experiment/contest indirectly assumed by Michelson, it can be found from
the following detailed logical analysis, which is based on fair play, that the route Sw2 which was assumed by Michelson in ME87 to
have the form of an isosceles triangle does not correspond to the general contest conditions, nor does it respect the rules of fair
play, for the reasons listed below.
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1(a). Error 1: SW2 starting at an inclined direction

The main error in the analysis of ME87 relating to the route Sw2 (OA'20’ for Boat 2 in Figure 2a, SW2 in Figure 2b, or abal
in Figure 1b) is that the initial route from the starting block, Sw2', is not orthogonal to the direction of the river bank, nor is it
orthogonal to the starting direction Sw1' of SW1 in Figures 1b and 2b. The route Sw2' was assumed by Michelson to be inclined
at an angle B to the orthogonal direction, in the direction of the water current v in Figure 1b. This inclination of the route Sw2'
was clearly against the regulations of the contest, because the two swimmers SW1 and SW2 must start from mutually orthogonal
directions (crossing the river is considered orthogonal to river bank, based on common sense). Under real competition conditions,
the referees would not allow this deviation in the route Sw2' with angle (. And even on the basis of this error of an inclination with
angle B of the route Sw2', Michelson obtained in ME81/87 the complete route as an isosceles triangle which gave him the wrong
result that t<t,. This error was achieved by the first fraud of SW2, and constitutes a lack of fair play between SW2 and SW1.

1(b). Error 2: The form of an isosceles triangle for Sw2 route with result t,<t,

Here, we state again that another error was made in Michelson’s article of 1887, since the path chosen there was in the
form of an isosceles triangle. Michelson obtained in ME81/87 the complete route as an isosceles triangle which gave him the
wrong result that t,<t,. And from the proposed isosceles triangle, Michelson obtained his convenient but erroneous result that
t,<t,. This isosceles route is incorrect (Figure 1b); as shown in our article Bl the correct path for Sw2 is a right triangle (Figure 2b)
as demonstrated.

2(a). Lack of orthogonality between Sw2' and Sw1' (following from Error 1)

We mention here that the condition of orthogonality between Sw2' and Sw1' is in accordance with the real operation of
Michelson's interferometer, in which two light rays 1' and 2' start perfectly orthogonal to each other, due to splitting by a semi-
transparent plate P inclined at 45° (Figure 1a and 1b). Hence, the path Sw2', which is inclined at an angle of 90°+[ as proposed
in Michelson (Figure 1b), stands in contradiction to the correct path 2' used in Michelson's apparatus, in which the rays were
arranged at exactly at 90° (Figures 1a and b). This error due to the lack of orthogonality of the two routes is a sequel of the first
error.

2(b). Starting direction of SW2 at angle 3 (associated with Error 1)

A second aspect of the first error in the analysis of ME87, which constitutes an aditional fraud, was introduced by Michelson,
in that the starting direction Sw2' of SW2 is inclined at precisely angle 3 with respect to the correct orthogonal direction Figure 1b;
however, the angle B depends directly on the velocities v and c (i.e. tg = v/c).

In the simple competition problem, swimmer SW2 does not know the speed of the water v in advance, and hence does not
know angle (3 before the start of the race. A knowledge of the speeds v and ¢, and hence of angle 3, by SW2 alone, would imply a
violation of fair play by SW2. This action is obviously only possible through prior fraud by the organisers/referees, by divulging secret
information on the angle of B. This error, which involves tilting Sw2' at exactly the angle B, also constitutes a fraud or lack of fair play
by SW2 in this contest. We remind the reader that this path Sw2 by SW2, results in an isosceles triangle, precisely due to this error/
fraud. Based on this error/fraud regarding the angle B (Figure 1b) and the resulting isosceles triangle, Michelson obtained his
convenient but erroneous result that t,<t,. This error due to the angle B in the path Sw2’ forms part of the first error, and constitutes
a fraud and a lack of fair play by SW2.

2(c). A right triangle path gives the best coherence

We mention here that the right triangle condition for the route Sw2', proposed in our article ! (Figures 2b and 3a), is the real/
correct path, with angle =0, and t,=t, corresponding to the maximum intensity of fringes, i.e. the real ones that are observable at
the returning point O. This maximum fringe intensity appears because for t,=t,, we obtain the maximum coherence of the rays 1"
and 2" in the interferometer, those of return in point O in Figures 2b, 3a and 3b. This maximum fringe visibility for t,=t, happens
to the detriment of any other combinations of times t, # t,, and even for t,<t,. Thus, the real fringes observed by Michelson in
EM81/87 must have been those produced by the path Sw2' as a right triangle, as proposed in our article ©®.

In the case where path Sw2' is correctly angled at 90°, after SW2 reaches the opposite bank and turns through 180°, he or
she will see the position of the starting block directly. SW2 will always aim for the starting block on the way back along path Sw2",
which will therefore have a direction correctly inclined at an angle of approx. 2 (Figure 2b), but without SW2 knowing the angle j3,
so without SW2 violating the rules of competition and of fair play.

In this way, the path Sw2" will form the hypotenuse of a right triangle, with the legs of the triangle having directions ¢ and v.

The same path Sw2", at an angle of approx. 23, will also be travelled in the interferometer by the returning ray 2", after
reflection at the mirror through 900+2, but based on the Huygens principle, applied to the reflected light as a new source in
multiple directions, in the wave hypothesis of light. Alternatively, we obtain ray 2" above, based on the spatial re-emission of
photons from the light ray in multiple directions in the corpuscular hypothesis of light. This path 2" will be inclined to the hypotenuse
at an angle of approx. 2, thus forming a right triangle, giving t,=t,. This will ensure the best coherence and hence the optimal
visibility of the real, observable fringes, so the ray 2" inclined at approx. 23 will be the real path in the device.
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3(a). First double error in t, produced in MES1

It is useful to note here that a larger double error in the analysis of ME81, consisting in the superposition of routes Sw2’ and
Sw2” (Figure 1a). This was followed by an incorrect calculation of t2, and therefore of the measurable At, when Michelson found
a value of

T,22T, (V/V?) (33)

for the difference in measurement times (in fact, he noted 7,=At and V=c), by using the wrong path, including overlapping
straight lines for Sw2 in (Figure 1a).

This error was communicated to him verbally by Potier on the occasion of Michelson's 1881 visit to Paris; Potier indicated that
the correct result would be At=0 but did not give a justification, as Mark shows 28,

As a result, in his 1887 analysis, Michelson clearly acknowledged this error and changed the calculation to:
T,=2T, (V/V2) (34

However, this reduces only by half the time difference At=t -t , compared to At=T, in 1881, this means that the basic error in
At persisted after 1887, since Michelson never analysed Potier’s suggestion of At=0.

We can therefore suppose that the error in ME81, which was pointed out by Potier, was the real reason for resuming the
experiment in 1887, when Michelson adopted a new route for Sw2 in the form of an isosceles triangle in Figure 1a and 1b,
obtaining T, as shown in equation (34).

Discovery of Michelson’s errors in his analysis of experiments of 1881/87, as reported in our papers of 2000 and later, based
on the model of a contest between two swimmers

We should mention that these two errors, i.e. the use of an isosceles triangle for Sw2 and the wrong relationship t,<t,, which
are explained in Sec.5, points i.a), i.b), ii.a), ii.b), ii.c), and iii.a), and which appeared in Michelson's analysis of his ME81/87
experiments, were initially reported in our important article of 2000 in the journal Romanian Reports in Physics ©®. We attach two
pages from this article for confirmation (Fig. 4)."

We later published our analysis of Michelson's errors in similar, improved articles, in other journals that were open to new
ideas 2327,

However, these new articles of ours were unfortunately rejected by several other journals that are considered to represent
mainstream physics, although no verifier or editor indicated the existence of possible errors in our articles. This rejection was
motivated by the fact that the articles did not correspond to the physics principles of these journals, which are aligned with the
main stream in physics, devoted to SRT. We must therefore consider our articles and analyses mentioned above, to be correct until
proven otherwise.

In our first important article ¥, in which we re-examined Michelson's analysis of his ME87 experiments and in which
Michelson's errors were revealed regarding the route Sw2, as discussed above in Sec. 5, points i.a), i.b), ii.a), ii.b), ii.c), and iii.a),
we also indicated the correct route for Sw2, which was essentially a path in the form of a right triangle (for Boat 2, in the reference
water/ether referential system, as clearly specified Figure 4.

In this article, were calculated the two times t,, t, for paths Sw1 and Sw2, but corrected them for Michelson's errors, adopting
a right triangle path for Sw2'. In this way, we obtained the correct relation t,=t,, indicating that a fair competition between SW1 and
SW2 ends in a draw.

In fact, common sense and correct logic would give us the same result of the equality t,=t, between the two swimmers SW1
and SW2.

However, Michelson’s logic did not give the same results as above, Figure 4 a Fig. 4b in which the contest ends in a draw (but
told him the opposite, that SW2 arrives before SW1), since in the case of a tie, he would not have had to build his interferometer,
as the device would not have been useful. Such a device would not have been useful to Michelson because it could not provide
the desired result pursued by him, that of identifying the real movement of the earth through the ether, based on the difference
between t, and t,.

The correct result of the equality in the times of arrival t, =t of the two swimmers, as reported in our 2000 article, indicates/
confirms when applied to ME81/87 that the existence of the ether should not be denied in physics based on this experiment.

As a consequence, if the correct result t,=t, had been adopted by Micherlson, there would have been no valid arguments
for Einstein to remove the ether from physics in 1905 by promoting SRT, including on the basis of the experiment ME81/87, which
was misinterpreted by Michelson. If the correct relation t,=t, had been adopted by Einstein, SRT would then not have had its
starting point in 1905 (with wrong relationship t,<t,), by invoking the results of such experiments as those of Michelson and then
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of Michelson and Morley.

It is therefore logical that if the error in the relationship t,<t, reported in our article of 2000 in the analysis of ME81/87 is a
real error, then SRT should now be replaced by other realistic theories, without the contraction of time and space, and without the
need for a speed of light that is constant regardless of the speed of the observer.

As a result, it will be necessary to create a New Physics, based on a new ether, the basis for which we have proposed 3%
through our HM16 model of the ether; this was later developed further and new features was added in other articles #32, and is
waiting to be improved by the recovered community of physicists.

The New Physics also includes our new theory of gravitation, which is based on interaction between electrical dipoles, the
basis for which was created ®2 which we developed in Has | et al. 3%; this was also extended in other article ¥43%!, and must be
further developed due to the presence of the HM16 ether model.

Current Consequences of Perpetuating Michelson's Errors

Two errors has been discussed at Items 1(a), 1(b), 2(a), 2(b), 2(c) and 3(a) briefly along with demonstration of Michelson’s
incorrect analysis for the results of ME81/87, in which the path Sw2 is an isosceles triangle and that t,<t,. These errors have not
been discovered and reported by physicists for over a century, and have therefore been accepted in a dogmatic or compulsory way
within mainstream physics, till date.

It is outrageous to see how today's young generation of future physicists is still intoxicated with this error, which wrongly
indicates that t<t, starting from the incorrect path of an isosceles triangle; these errors are still contained in official textbooks in
all countries, instead of the correct path of a right triangle and the correct relation t,=t,

As relatively recent examples of the promotion of these two errors, we give extracts from some physics handbooks for high
schools and colleges. We attach two pages (Figure 5), from a 2006 college physics textbook from the USA by Sarway et al. 17,
where instead of swimmers, two planes are considered.

Here, the route Sw2' is again shown as an isosceles triangle, and the time difference is calculated as At=Lv2/03, which gives
the same incorrect results as in Michelson’s analysis, t,<t,

a) b)
778 loan Has . 4
— a The analysiz of an alwernarive tzhe path in Michelson's expenment | L]
A3 . e § ) . -
L L ot P path, instead of an isosceles one tor the transversal beam, in case of itmovahle
e T~ cther [131, [141. - :

A primme case for Pos, T with movable ether to the lefl is presented in Fig. Ta
where was considered mirror A; inelincd with a little &; anghk while the P plarwc
is maintained at 45% In such a way i we take =; = [, the transversal beam 27
returns to O point, because ¢ [f ¢, as results from the specd polygons from
Fig. 7a and from Fig. 7b, together with the " beam, cnsuring in this way theo-
retically the interference,

a.)

Parh fir movahle sther
A

M
L F ~
- - Movable jett

1
1

(o]
B

Fig. 2, — The boat illustrative example with irmmovable waler and movable jety
to the right, similar wiath the interferometer with immovable ether,

by a man, as an imaginary inclined mirvor), resulting a rectangle triangle for the
path, instead of the isosceles one, It can be seen that there are a mulonude of possi-
ble navening paths like OASO™ willh AY situated anywheie op the opposite shore,
observatinon which is alsn applicable w the interferoueter expertinent [ 12]. The
above observations will help us to reanalyze the light experiment.

3. MICHELSON'S EXPERIMENT REANALYSES

Let us now return to Fig. 1 in which the classic light path QAL is repre-
senied. We will compare now this path to the similar beat path (3430 trom
Fig. 2. One remarks the inadvertence between the correct considered position of
P plate inclined ar 45°, and 1hat of the jetty inclined at 90° - p: both divergent
pasitions ure the basis for the same isosceles path A0 in Fig. 1 and Fig. 2.

So, one ascertainy (hat there is an emor o the depurture part OAY of the
classical beam path from Fig. 1, which does not correspond comrectly 1o the po-
sition inclined at 45° of the P plate in this figure. Here the interferometer is con-

Fig. 7. - Reavnsidened light paths in Pos. ¥with due A micror inclined al an ¢ angle, consid-
ering hots rmohitiiy siouations.

sidered classicaly arranged and maowvable to the right, and for this, the correct
beam departure path must be oue similar to the & paih from Fig. 2. This corree
departure travel is reproscnted by (A, path from Fig. 1. for immovable ether and
mivable device 1o the right. It must be noticed that the complete comrect trans-
versal path will be (VA0 due 1o P plate movement, In these correct conditions

In Fig. 7c with movable device to the dght, one van see that the path of
the beam 2°-2" will be OASO" which is even the basic reclangular trizngle
path from Fig. 2. Note that its corréspondent path in Fig, Ta wis OAZ0. Con-
comitantly the longitudinal path remains the same as in the classical arrange-
ment, OA, O from Fig. 1.

Figure 4. Correct analysis by |. Has 1%, with a right triangle path for Sw2 (a): excerpt from the author’s 2000 paper, with the transversal paths
of the boat as the correct right triangle in the reference frame of the water, WR; (b) excerpt from 2000 paper showing the transversal paths of
the light rays as the correct right triangle in the reference frame of the ether, ER.
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364 The Michelion -Moiley Experiment 847

fringe pattern to sl sighily bat mexsaurably, howeer, measurements filed o
show any change in pattern! The Michel Marley
was repeated at different times of the year when the cther wind was expected w0
change disection, but the resulis were always the same: no fringe shift of the
magnitusde required was ever observed.

The negative resulis of the Micheks Morkey experi ot only
the ether hypohesis, but also shiwedl that it was imposible w measure the absolate
velocity of Earth with respect to the cther frame. However, as we will sec in the next
section, Einstein suggesied 2 postulate in the special theory of relatiity that places
aquite a different interpretation on these negative resubts, In Lier vears, when more
was kmowin abowt the nature of light, the ea of an ether thar permeates all of
space wis relegated b0 the thearetical graveyard. Light i now nderstood 1o be an
electromagnetic wave, no medium for its propagation. As a resull,

the idea of an ether in which these waves could trave] became unnecessary,

Details of the Michelson-Morley Experiment

As we mentioned earlier, the Michelson-Morley experiment was designed to
abetect the motion of Eanth with respect 1o the ether. Before we examine the details
of this historical experiment, it s instnictive 1o consider 2 e between two aie-
plarses, as shown in Figure 26,50, One airplane fies from potnt € to point A per-
pendicular to the direction of the wind, and the second airplane flies from point
310 point B parallel to the wind. We will assume that they start at €4 at the same.
timee, travel the same distance L with the same cmising speed « with respeet so the
wind, and return o & Which airplane will win the race? In order 10 answer this
squestivn, we caleulate the time of Might for both airplanes,

First, consider the airplane thar maoves along path 1 parallel 1o the wind. As it
mowes oo the right, its speeed i enhanced by e wind, and its speed with respee
Earth is ¢ + o1 As it meves bo the Ieft on s remm jourmey, it nmust fly opposite the

[ 1s speed with respect o Eanth is ¢ = v The times of flight s the
right and ta the Jefi are, resperively,

and the toal time of flight for the airplane maving along path 1is

=gt iy =

126.1]

Now consider the ai
airectly wreard pok

ne flying along pash IL 1 the pilo aims the airplane
will b blown off cotrse by the wind and won't reach is

v

L} ——.
Wired wlexity

Lo |u N . i
1 ' .
o L
A ' -
a ihi .<

a)

To understand the basis of this experiment. consider the follow-
ing scenario involving relative velocities. Two id =il boats,
X and Y, are about to travel in a stream. Boat Y will go straight
across the stream and straight back. Boat X will travel the same
distance downstream and then return to its starting peint. Which
boat will make the trip in the shortest time? Examine Figure 11.3
and then follow the steps below to determine the time required for
baat ¥ to travel across the stream and back.

Boat Y crossing the river  Boat Y's return trip

V.u

:

direction of current direction of current

Since boat ¥ must go directly across the stream, the driver
st angle the boat upstream while crossing either way perpandicular to
the current.

® Define the symbols, Tin : velocity of the boat
relative to the water
Ty ¢ velocity of the water
ralative to the ground
Tiy : velocity of the boat
relative to the ground
+ distance travelled along
oach leg of the trip
At : total time for the trip

~

= Write the definition for valoci- Ad
ty and solve it for the time ¥= A
interval.
interval ar A

® Use vector addition to find the
magnitude of the velocity of
the hoat relative to the ground.
Natice in Figure 11.3 that this
velocity is the same for both
legs of the trip.

Substitute the total length of - 2L

the trip (2L) and the magnitude / ps ?
ufl'hnrl"uluuily into Ilm.f'xpn-u— V) = ()
sion for the time interval to

find the time required for

boat Y to make the round trip,

(V] = (V) + (Vg
()™ = (Vi )* = (Vig)®

Vig = f (Wew? = (Vg

My

ACTIVE FIGURE 26.4
Asccmeding b the eiher wind ooy,

the spred o light dboubd be « = van
i s mireor My

bcarm of light

Figare 26.5 (s} M s airplanc e

o frum €41 A with 3 wirsd bowi

bt sight, @ mant bead into the
winl a1 some angle. (b
S dcte

48 hapter 26 Rulasvity

and the result t,<t,.

intarfaramater veas designed to
dateemine wavelingths of light. i
should also be able to determine
whathar light travelling in direc-
tigns parpendicular 1o sach other
‘ravalled at different spoeds.

Baat X's trip downstream

Vig

—_—
e Vg

direction of current

Boat X's return trip
Vi
—n

= —
Yoy Wiy

direction of curmnt

Boat X travels
with the current when it ks going
downstream and againgt the
current on its return trip.

LATH LIk

MNormally, taking & square root resuits
in both positive and negative roots.
Howver, since both time intervals
were messured forward freen &
COmmMOn Starting point, thry must
bsoth be positive, so the ratio must
also b positive.

destination. To compensate for the wind, the pilot must point the airplane into
the wine at some angle, as shown in Figure 26 5, This anghe must be selected s
that the vector sum of € and ¥ beads 1o a vebociny vector pointed direcily toneard A,
The vesuliant vector diagram ks shown in Figure 265, where W, & the welosciny of
the asirplane with respect 10 the ground as it moves from © w A From the
Pythagorean teeorem, the magnitude of the weetor ¥, is

w = Ve - f.—:F

Likewise, on the retum tip from A 1o € the pilot must again head into the wind
s that the airplane’s velocity ¥ with respect to Eanth will be directed oward 6, as
sheown in Figure 26.5¢. From this figure, we see that

S - e 18

The total time of flight for nwuip abong |u|l| s therefore

\[,___

u-—+—.

Comparing Equations 26,1 and 6.2, we see that the airplane fying abong path 11
wins the race. The difference in flight times is given by

;4-:,—4:.i+_;]

|h-= ||

{ :‘] 1--3

This expression can be simplified by noting that the ratio of wind speed 10 plane

speed. v/e, is waally much smaller than 1, and by wsing the following binamial
expansions in v/ eafter dropping all wrms higher than second onder:

24-1 2

v L
1= ) =14 =
{ e e

The difference in flight times is therefore
rd
.\n-’;;, P—— [26.3]

The analogy benween this airplane race and the Michelson -Morley experiment
is showm in Figure 266, Two beans of light travel along neo amms of an inserfer-
oaneter. I this case, e “wind” is the ether blowing acros Eanth from lefl 1o right
s Earth moves through the ether from right so left. Because the speed of Eanth in
its arbital path is approximately 3 % 10° m/s, it is reasanable to use that value for
the speed of the ether wind, Notice in this case that v/e = 1 % 107 <= 1, The o
light beams start owt in phase and return o form an interference pattern, We
asme that the interferometer is adjisted for parallel fringes and that a telescope
is focused on one of these fringes. The time difference benween the oo light
bseams gives rise 10 a phase difference benween the beams, producing an inserfer-
ence patterm when they combine at the position of the telescope. The difference
in the patiern is detected by rotating the interferometer through 90° in a horieon-
tal plane, 5o that the two heams exchange roles (Fig. 26.6b). This results in a net

b)

Study Figure 11.4 to determine the velocities of boat X as it
makes its trip downstream and back. Then, follow the steps below
that determine the time for boat X 1o make the trip.
= Since tha direction of the “Trip dOWnSLrBAm: Vi = Ve + Vieg

velocities of boat X and “Trip UPSITOAMm: Vig = Vine = Vg

of the stream are in one

dimension, the magni-

tudes can be added

algebraically.

® Uso the equation for the
time interval in terms of
displacement and velocity
to wrile the time interval
for boat X to travel
downstream.

Moo = e

= Write the time interval
for boat X to travel back
upstream.

® To find the total time for
boat X to muke the round
irip, add the time intervals
far the twa dimctions,

Find a common denomi-
nator and simplify.

Ly + Ly + L,
Alg= M;—_ws
(v} = (Vi)™

® The time required for Aty 2LV
boat X to travel down- (V) = (V)"
stroam and rolurn is
So, did boat Y or boat X complete the trip more quickly? You
ean find out by dividing Aty by Aty.
= Divide Aty by Aly. Iy
Aty (o) e

V) )’

= Simplify. Ay _
B T
= Divide the numerator and Ay _ 1
denominator by v, and Aty 1=
simplify. I_:';

Since the denominator is less than one, the ratio is groater than
one; thus, Afy is greater than Aty — boat Y was faster.

Figure 5. Example of an incorrect analysis of two planes in a USA college physics textbook from 2000, with an isosceles triangle for Plane 2

Chaptor 11 Special Relativity « MHR 867 468 MHR » Unit 5 Mattor-Enorgy Interface

Figure 6. Example of incorrect analysis of Boats X and Y in a Canadian-American college physics textbook from 2019, with an isosceles
triangle for Boat Y and the result t2<t1
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5/6/2019

AP PHYSICS 2 Ether or no ether?
wts

= The work of Maxwell and Hertz led to the

conclusion that light propagation could be

explained by changing electric and

magnetic fields that do not require any

medium to travel.

» Before this work, physicists were
searching for ether.

* This search produced an unexpected
outcome that eventually changed the
way we think about space and time.

UNIT 7
Quantum Physics, S

atomic, and W/

nuclear physics

CHAPTER 25
Special Relativity

WHITEBOARD VECTOR ANALYSIS BOAT 1 BOAT 2
An analogy: A boat race
!#OH!F = "vnp H Idnwn
Consider a process
involving two identical | £ Adup + Adgown
boats in a race on a wide Unetup  Vnet down ¢ S,
river. Which boat returns i : o L
to the starting dock first? | 16km 16k Ad
_ Lrotal = = km Ligtat = 2 vi
L ——— 16_ net crossing
The speed of each boat is h h
10 km/h (relative to the K 3.2 km
water) and the river flows * .- : trotar = 0.5 1 Crisai = 7&‘
at 6 km/h downstream : ' V102 — 62—;‘—1
(relative to the shore).
Lippgr = 04h

Figure 7. Example of incorrect analysis of Boats 1 and 2 in a synthesis from a USA college physics textbook from 2000, with an isosceles
triangle for Boat 2 and t,<t,.

We also attach a page (Figure 6) from a high school physics textbook from the 2000s from Canada (where education is
organised in a similar way to the USA).

In this example, the role of the swimmers is played by two boats, Boat X and Boat Y, and the incorrect analysis of Michelson's
path Sw2 as an isosceles triangle is repeated. Here, the route of Boat Y is analysed in the incorrect form of the isosceles triangle,
and the mathematical calculation of times again wrongly results in t,<t,

Finally, we attach a page (Figure 7) from an American college physics textbook from 2019, where instead of swimmers,
two boats (Boats 1 and 2) are presented. Here, the mathematical calculation of times gives t,=0.5 h and t,=0.4 h, again wrongly
resulting in t,<t,!

Incorrect examples such as these in physics textbooks can be found in large numbers in any country.

However, worse still is the fact that at present, in many such textbooks, examples and justifications of SRT such as those
above (based on a physical model such as swimmers, boats, ships, etc.) are not even given, which would offer younger students the
chance to analyse the model themselves and to draw their own conclusions. Instead, SRT is directly introduced in many textbooks,
without justification, by stating the two related “principles” that were proposed.

The presence of these errors, which were introduced by Michelson in his ME81/87 analysis, allowed for the promotion and
acceptance of SRT in physics from 1905 onwards, and the neglect of the possible real presence of the ether in physics and in
nature.

This also means that in 1905, along with SRT, a current in physics began in the wrong direction (since it is based on two
errors), which is now referred to as mainstream physics, a direction that does not accept the presence of the ether. It supports
the promotion of a set of new theories, mathematical creations that can be invented in unlimited numbers, since this is a self-
reproductive field of theories without any correspondence to the real three-dimensional world. These new theories provide large
numbers of jobs for physicists and other scientists, starting with the theory of general relativity and continuing with theories of
the big bang, black holes, non-Euclidean spaces, dark matter, dark energy, quantum “mechanics” without physical/mechanical
support, all floating in a “vacuum” that is not considered a vacuum, etc.

Ithink | can assure any reader that he/she will find above, and especially in Section 5, an analysis of the incorrect interpretation
of the competition between swimmers SW1 and SW2 proposed by Michelson in his ME81/87 analysis.
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Conclusions and proposals for future action to address the situation created by the presence of errors
introduced into physics by Michelson through ME81/87 analysis.

The complete styudy was conducted with an aim to show and convince readers that Michelson's analysis of ME81/87 is
wrong, due to the two errors that crept into the path of SW2 from the starting block. These errors in the path of SW2, in the form
of an isosceles triangle, as proposed by Michelson in 1881/87, gave the wrong result that t,<t,, when in fact the correct relation
between times is t,=t, and the correct path of SW2 is a right triangle; however, these errors went unnoticed by physicists all the
times.

These errors have been incorporated into mainstream physics all round the world since 1905, a current that is manifested/
materialised based on SRT, a theory that includes as the basis of its arguments, precisely these two errors proposed by Michelson
in the path of SW2 as an isosceles triangle, with t_<t, instead of the correct right triangle path and the correct relationship t,=t,.

An open discussion by the community of physicists or by public can be done on these two errors performed by Michelson's
incorrect analysis of ME81/87 and can be formulated based on presented evidence/ discussion in the above study. Discussion
can be started by reanalysing our 2000 article ! followed by the following papers as these papers will help in reaching certain
conclusions reported by us in these works.

Publication of our articles since 2000 2325281 in journals without significant impact, and the rejection of these articles by high-
impact journals (obviously due to their devotion to mainstream physics based on ME81/87 and SRT, without the ether), means that
this work failed to resonate with physicists in the mainstream of physics, and will not discuss other causes for this lack of reaction,
making a big reason for writing this study, which is addressed to all physicists and society as a whole, in order to obtain a wider,
immediate resonance of the problems of Michelson's errors and of the existence of the ether in physics and in nature.

I am now primarily concerned with determining measures or actions that can be taken in the immediate future to address this
inadequate state of affairs in physics, which does not reflect the truth, and to reinstate the truth in regard to the status of the ether
in physics. This has been severely affected by the errors that slipped into Michelson's EM81/87 analysis, regarding the isosceles
triangle path and the incorrect relationship t_<t,.

At the same time, it will be necessary to include in this debate the issue of the current foundations of SRT, a theory that
is unfortunately based on Michelson's ME81/87 erroneous analysis, meaning that SRT will need to be deeply re-analysed and
reformed.

These two main analyses should be accompanied by a debate on the content of physics textbooks at the primary school,
high school and university levels, regarding Michelson's incorrect analysis of ME81/87, with the isosceles triangle path and the
relation t,<t,, instead of the correct right triangle and the result t,=t,, in the problem of the two swimmers/boats that appears in
these textbooks as a model to follow.

Due to the immense importance of this subject and its future consequences, this analysis should take place at a high level,
i.e. at the level of the Presidency, the Government, the Ministry of Education, the Academy, and other responsible institutions,
responsible media, etc., of each country.

This can only be achieved if, based on the above text/material, we can convince the President/Prime Minister/Ministry
of Education/President of the Academy and other responsible people of the existence of this error in ME81/87 analysis, with
isosceles triangle path for Sw2 and t,< t , instead of right triangle and t=t,.

As a result of the above presentation, we will find room for the fight against the wrong analysis of ME81/87, and hence for a
debate about the justification of SRT and a reconsideration of the ether in physics, which will have profound consequences.
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