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Introduction
        The introductory note to a recent series of articles dedicated to the first centenary  
of Michelson and Morley's experiment is of the opinion that, "the 1887 experiment is  commonly hailed as the 'experimentum crucis' that made necessary a revolution in our  understanding of space and time" [1], a clear reference to the Einsteinian Theory of  Relativity.

        Immediately afterwards, L. S. Swenson Jr., when reviewing Michelson's most  significant experiments, after lingering over the negative result of the experiment carried  out in 1887 attempting to test the effect of the Earth's orbital velocity on the velocity of  light, carefully noted that Michelson and Morley, "in their supplement to that classical  paper (of 1887) offered at least seven ideas - four possibilities for laboratories and three  for observatories - for attacking all over again the problem of the motion of the whole  Solar System through space" [2]. Yet he did not mention that the offshoot of one of these ideas, "the attempt at a large field in Clearing, Illinois to measure the effect of the Earth's rotation on the velocity of light" [2], an attempt better known as the "Michelson-Gale experiment", did in fact have a positive result.

       Oversights and gross mystifications of this kind are encountered in many scientific texts; not only those on Michelson's experiments but also on other experiments carried out with the same purpose, such as laboratory attempts carried out by Sagnac and other authors to measure the effects of the various motions of the Earth in Maxwell's Aether.

       I consequently consider that an accurate, detailed historical and scientific analysis of these experiments and of their physical significance is necessary.

Michelson and Morley's Experiment
       Michelson and Morley's experiment was aimed at testing the effects of the Earth's motion of rotation around the Sun on the velocity of light. 
Michelson, "made no pretence of being a mathematician" [3] and in fact the theory behind the experimental methods he adopted was rather inaccurate [4].

His experimental apparatus in Fig. 1.
Fig. 1
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was initially diagrammatically represented as in Fig. 2,

                       Fig. 2
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and finally as in Fig. 3
Fig. 3
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           Furthermore his theoretical calculation of the estimated effect was based upon     the diagrammatical representation in Fig. 3.

          Yet, in this calculation the angles of incidence, reflection and partial transmission    are of crucial importance.

          They are, in fact, each supposed to be exactly equal to 45°, 90°, 180° and 0° ;   while the Pythagorean Theorem was applied to the aba1 triangle.
          A glance at Fig. 2 suffices to show that none of these conditions has been    experimentally performed. In fact the experimental apparatus requires empirical   adjustment before the interference of the two pencils of light could be obtained, "The   adjustment was effected as follows: the mirrors having been adjusted by screws in the   castings which held the mirrors, against which they were pressed by springs, till the light   from both pencils could be seen in the telescope, etc." [4].

         Once interference has been obtained, it is practically impossible to measure the   various angles of incidence, reflection and partial transmission so it does not seem likely   that Michelson had even tried to.

        Consequently experimental adjustment assumes the significance of empirical  research of the mathematical values of the angles and optical paths which permit  realisation of the phenomenon of interference between the two pencils of light.

        The fact in itself that a stable position of equilibrium of the interference fringes  can be obtained, makes the rotation of the entire apparatus with the aim of "proving" the  indifference of stability to slow rotation, superfluous. In the course of the "adjustment"  our planet is subject to so many roto-translatory motions as to render the effects of a  further rotation "every six minutes" [4], under these conditions, of complete insignificance.

       Simple physico-mathematical analysis of Michelson and Morley's experiment does in fact show that the experimental apparatus admits two symmetrical positions of stable equilibrium, which are indifferent to slow rotation [5].

      Their configuration can be theoretically calculated and experimentally researched  through the "adjustment" of the reflecting and semi-reflecting parts that the apparatus  itself was made up of.

        From a physico-mathematical viewpoint the solution indicated has the following  significance: indeterminacy of the value of the angles of incidence, reflection and partial  transmission as a mean of assessing the length of the optical paths, completely  excludes the Pythagorean Theorem, which has to give way to the less familiar but more  appropriate Erone's Formula, as the latter links the length of the optical circuit to the area  it includes [5], [6].

       What is more, this is in fact the substance of those experiments successive to Michelson and Morley's that had positive results.

       Finally, while on the subject of this experiment, it is important to note that Michelson simply considered it a failed experiment, and quite rightly so, even though he was not able to offer any explanation of why it had failed  [2].
A. A. Michelson on "Relative motion of Earth and Ether" (1904)
       It was precisely because the experiment of 1887 had, from his point of view, been a failure, that Michelson immediately started to look for new solutions to the problem of demonstrating, "the effects of the motion of the entire Solar system through space " [4], [2] on the velocity of light.

       So in 1904 he drafted the following project: "Suppose it were possible to transmit two pencils of light in opposite directions around the Earth parallel to the Equator, returning the pencils to the starting point. If the rotation of the Earth does not entrain the ether, it is clear that one of the two pencils will be accelerated and the other retarded (relatively to the observing apparatus) by a quantity proportional to the velocity of the Earth's surface, and to the length of the parallel of latitude at the place; so that a measurement of the difference of time required for the two pencils to traverse the circuit would furnish a quantitative test of the entrainment.

       But it is not necessary that the path should encircle the globe, for there would still be a difference in time for any position of the circuit.... The corresponding difference of path for equal times expressed in light waves of length  λ  is:
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 where A = area of the circuit, V = speed of light, (φ = latitude, and v0 / R = 2 π / T " [7].

        In fact this formula has exactly the advantage of being independent of the 
non - measurable angles of incidence, reflection, and partial transmission. It is only dependent  upon the easily measurable area that the optical circuit encloses.
       "The system of interference fringes produced by the superposition of the two  pencils, one of which has traversed the circuit clockwise, and the other counter clockwise, would be shifted in the direction corresponding to a retardation of the clockwise pencil, if the experiment were tried in the Northern Hemisphere .... If the ether does not partake of the Earth's motion of rotation, the central fringe will be displaced .... by the amount calculated from the formula (1)" ,[7].

       The same method might enable in principle a demonstration of the effects of the orbital motion of the Earth around the Sun on the velocity of light, which had been the aim of the 1887 experiment. However, while in order to measure the effect of the Earth's motion of rotation around its axis would have entailed an optical circuit of about 2 km, "the attempt to apply the same principle to the revolution of the Earth about the Sun is less promising. The formula for the displacement from noon to midnight is in this case:




Δ  =   
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 where A, λ , φ and V have the same meaning as before, and v is the velocity of the Earth in its orbit, R the radius of the Earth's orbit, and  δ  the Sun's declination ..... To obtain a displacement  Δ = 0.37 would require a circuit 40 kilometres in length" [7].

       Now 40 kilometres were decidedly too many, whereas the experiment regarding the Earth's motion of rotation was feasible.

       But Michelson did not manage to find the necessary funds to carry it out, so the project was shelved.

Sagnac's Experiment 
       Between the end of the nineteenth century and 1910, M. G. Sagnac established a technique for photographing interference fringes inside a rotating interferometer. 
      He could therefore apply Michelson's theory to an optical circuit of limited dimensions (R 
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 50 cm) placed in uniform rotation.

       The experiment which, according to F. Zernike, should quite rightly, "be called the Michelson-Sagnac effect, Michelson having proposed the experiment in 1905" [8], was carried out in 1913 with a positive result.

       Sagnac informed the scientific community about this in two works whose titles were unequivocal: "The existence of luminous ether demonstrated by means of the effect of relative ether wind in an interferometer placed in uniform rotation" [9]; and "Proof of the existence of luminous ether by means of experiments with a rotating interferometer" [10].
The experiment is shown in diagrammatic form in Fig. 4 :

                                                           Fig. 4
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       The result, which conformed to Michelson's theory, showed an interference fringe shift:

                                                       Δ  =  
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       "The results of measurement show that in ambient space light propagates at velocity V independently of the collective motion of light source and optical system. 
Luminous ether is experimentally characterized by this property of space. According to formula (1), the interferograph measures the relative circulation of luminous ether in the closed circuit of area S" [10].

Langevin's Interpretation

Sagnac's experiment wrought panic among the Relativists, until 1921, when Langevin [11] maintained that he had "neutralized" its bearing by providing an  interpretation in terms of the General Theory of Relativity.

        According to the Relativists, in fact, "The negative result of Michelson and  Morley's experiment has, of course, no bearing on the problem of the propagation of  light in rotating media" [12].  Because "To be consistent with the principle of Relativity  one has to demand that the Sagnac interferometer.... cannot lead to a fringe shift .... if  the equipment is in uniform translational motion" [13].  It is in fact known that, "The  principle of Relativity breaks down for non-uniform motion" [13]. Consequently, "to discuss this problem one must use not the Special but rather the General Theory of  Relativity with its additional terms which correspond to the mechanical centrifugal forces" [12].
       Now let us hear what Langevin had to say on this subject:
 "I wish to speak about this matter from a purely experimental viewpoint and remind you that the Theory of Relativity is the only theory that currently permits the interpretation of known, experimental facts, and, what is more, that possesses the remarkable capacity to forecast which is confirmed conclusively by the deviation of luminous rays and the shift of spectral lines in the Sun's gravitational field" [11].

       After having mentioned the validity of "proofs" which we know to be totally irrelevant [14], [15], [16], he goes on to "show how the General Theory of Relativity could offer a quantitative explanation of M. Sagnac's result and experiment, at the same time giving the simplest kind of interpretation conforming closest of all to the nature of things"[11].
       By introducing the additional terms which corresponded to the mechanical centrifugal forces - in other words, by accepting the General Theory of Relativity - Langevin in fact manages to obtain his pre-determined result: namely to demonstrate that "on Sagnac's experiment all the theories are in accordance, so therefore it does not testify in favour of the one theory or the other" [11].
       But Langevin wishes to go to extremes, and adds that "Sagnac's experiment is in no way comparable with that of Michelson and Morley. Theirs was a second order experiment on translational velocity and its importance lies in the fact that it demonstrates the need to introduce new kinematics ....Whereas, Sagnac's first order optical experiment on rotational velocity belongs to the same category of experiments as Foucault’s Pendulum or the gyroscope, showing once more, according to Newton, the possibility of demonstrating the rotational movement of a material system by means of experiments carried out within the environment of the system in question" [11].

       Overcome by the strong desire to close this subject as soon as possible and, I suppose, consequently being, quite understandably, in the acute phase of a confused state, Langevin dismissed the fact that the Earth rotates - and does not translate -around the Sun. Consequently Michelson and Morley's experiment remains, as always, "a second order experiment on the rotational velocity of the Earth around the Sun."

       What is more, either through an excess of self confidence or levity, he clearly shows that he has never consulted Michelson's work of 1904, which constitutes the theoretical basis of Sagnac's experiment.

       And this example of Langevin's is a first example of the effect that I have already described in detail in one of my works [17] and which here I define as: "The Einsteinian  Relativity Reimbeciling Effect", (E. R. R. E.) or more simply the: "Einstein Effect".
Michelson - Gale's Experiment
       The shock waves created by the positive result of Sagnac's experiment [18], [19], [11], [20], convinced Michelson to carry out that part of his 1904 project that was immediately feasible, namely the part on the Earth's rotation motion around its own axis.

       "In the Philosophical Magazine, (6), 8, 716,1904 a plan was proposed for testing                                                                               the effect of the Earth's rotation on the velocity of light. The expression for the difference in path between two interfering pencils, one of which travels in a clockwise, and the other in a counter clockwise direction, may be deduced on the hypothesis of a fixed ether as follows ..... the resulting differences in phase of the two pencils will be:





Δ  = 
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in which ω  is the Earth's angular velocity, and λ the effective wavelength of the light  employed.

        The experiment remained in abeyance for many years, until, at the urgent  instance of Dr. L. Silberstein, the writer was convinced of the importance of the work

notwithstanding serious difficulties which were anticipated in the way of raising the  necessary funds... Funds for this experiment, amounting to about $ 17,000 , were  furnished by the University of Chicago, with an additional contribution of $ 491.55 made  through the efforts of Dr. L Silberstein. With this support it was decided to perform the  experiments at Clearing, Illinois; and in this work, which is to be discussed in the next article, Dr. Gale was invited to join" [21].

       "A rectangular tract of land at Clearing, Illinois, 2010 feet from east to west and 1113 feet from north to south, was carefully surveyed and staked by Dr. Kannenstine, and twelve-inch water pipes were laid straight and level around the entire circuit with a double line across one end.

The general plan of the arrangement is shown in Figure 5:

Fig.5
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The fringes to be measured were those formed by the beams going in opposite directions about the circuit ADEF. As a fiducial mark from which to measure the displacement, a second set of fringes was formed by the mirror system ABCD. The area enclosed by this circuit was much too small to give a measurable displacement of the fringes, and the shifts actually recorded were those between the central fringes of the two sets .... The calculated value of the displacement on the assumption of a stationary ether as well as in accordance with relativity is:
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where Δ is the displacement in fringes, A the area in square kilometres, φ the latitude  (41° 46'), V the velocity of light, ω the angular velocity of the Earth, and  λ the effective  wavelength of the light used .... The displacement of the fringes due to the Earth's rotation was measured on many different days, with complete readjustment of the  mirrors, with the reflected image sometimes on the right and sometimes on the left of  the transmitted image, and by different observers .... The observed and calculated shifts agree within the limits of observational error" [22].

        Once again Michelson has to suffer on two counts from his "not being a  mathematician".

        In the first place, because by using the stable interference fringes of a circuit of  an area too small to give a measurable displacement of the fringes as a fiducial mark he has the interpretation of the negative result of the 1887 experiment within his grasp, but  he does not realize it.

       As far as I know, E. J. Post is the only person to notice the substantial identity  between the 1925 experiment and that of 1887: "To avoid possible confusion, it may be  remarked that the beam path in the more well-known Michelson-Morley interferometer, which was mounted on a turntable, does not enclose a finite surface area; therefore no fringe shift can be expected as a result of a uniform rotation of the latter" [13].

       Yet a glance at Fig. 2 quite clearly reveals that in the 1887 experiment the surface areas enclosed by each of the closed paths of the two pencils of light, were obviously finite and calculable, by approximating them to two triangles, by means of Erone's Formula [5]; yet both of them were too small, either to demonstrate the effects of the slow rotation of the turntable, or of the Earth's rotation motion, and even more so, to demonstrate the effects of the motion of revolution around the Sun.

       From this viewpoint Fig. 5 is none other than the outline of an "experiment by Michelson and Morley with unequal arms", this experiment consisting of two Michelson-

Morley apparatus connected to each other, of which the first "arm ABCD" is too small to give a measurable displacement of the fringes, which are therefore acting as "fiducial  marks"; while the second  "arm ADEF"  is "long" enough to furnish the desired,  measurable, fringe displacement.

       And in this respect it is worth noting that in the "Michelson and Morley experiment with unequal arms"  carried out in 1932 by Kennedy and Thorndike, the two arms were "unequal enough"  to generate "slow rather irregular daily effects" due to the Earth's rotation [23].

        What is striking in the second place is the drastic change in "tone" between the  first part of Michelson's work in 1925  [21] and the second part [22].

        In the first part Michelson did, in fact, sum up his work as follows: "ABSTRACT.

  Theory of the effect of the rotation of the Earth on the velocity of light as derived on

  the hypothesis of a fixed ether. Historical remarks. The theory was originally given in

  1904. The experiment was undertaken at the urgent instance of Dr. L. Silberstein. A   preliminary experiment at Mount Wilson in 1923 showed that it was necessary to resort   to an exhausted pipeline" [21].

         Whereas in the second part he declared in a resigned and humble tone that,

  "The calculated value of the displacement on the assumption of a stationary ether as   well as in accordance with relativity is ...." [22].

         Therefore I suppose that Michelson, following Silberstein’s hypothesis, hoped that the experiment would reveal the existence of  "only a fraction k of the effect, sensibly different from unity", which "would have irremediably disproved the relativity theory , special or general" [19].          
Faced with the "absence of contradiction" as a result of the experimental "full    effect", Michelson was not then able to present the relativists with the fact that the result

 was a general one, i.e. a result which could be extended also to the motion of rotation of the earth around the sun.

Post's Synthesis
          In his interesting review on the Michelson-Sagnac effect E. J. Post maintains the     following:

          "Summarizing, the experiments of Sagnac, Pogany and Michelson-Gale and the     results of Harress, as reinterpreted by Harzer, demonstrate beyond doubt the following    features of the Sagnac effect. The observed fringe shift         
a) Obeys formula (1);         
 
b) Does not depend on the shape of surface area A;          
c) Does not depend on the location of the center of rotation" [13].

           Point c), in particular, sounds like confirmation of what Michelson had already   observed; i.e. that the same principle could be applied to an optical circuit whose center   of rotation was constituted by the Sun. It was only a question of constructing an   interferometer that was ... "40 kilometres in length" [7].         
In other words: the Earth's motion of rotation around the Sun can be   demonstrated optically by means of the Michelson-Sagnac effect. The positive results of Sagnac’s and Michelson-Gale’s experiments, along  with those of all the others who had experimentally tested the  Michelson-Sagnac effect, are to constitute the experimental basis of  this statement.

       Yet, when commenting upon the Michelson-Gale experiment following in Langevin's footsteps, Sommerfeld states that, "This experiment is a beautiful analogue  to Foucault’s Pendulum experiment. While the translatory motion of the Earth cannot be noticed either mechanically or optically, the Earth's rotation is measurable both mechanically according to Foucault and optically according to Michelson-Gale" [12].

       Sommerfeld hereby provided us with a further example of E.R.R.E., brought on in his case, by the fact that he had for this same reason opted to discontinue the theoretical research which would have lead him to the discovery of the Cerenkov effect  [24] .
A. A. Michelson on "The Velocity of Light"  (1902)
       Let us now go back in time.

       In his review of 1902 on "The Velocity of Light", Michelson noted the following: 

"In accordance with Maxwell's theory, the ratio of any electric or magnetic unit measured electrostatically to the same unit measured electromagnetically, the ratio usually designated as Maxwell's v, must be equal to the velocity of light .... there is but little doubt that in the near future .... these determinations will be made with at least the same high order of accuracy as obtained in the measurement of the velocity of light. In this case, any possible difference in the resulting values would not cast any doubt upon the electromagnetic theory ... On the contrary such a difference might almost certainly be  predicted, and would probably throw much light on the structure and mode of action of  dielectrics" [25].

        Analysis of the Michelson and Morley experiment immediately leads to the  apparently paradoxical relation:                                 
c = c (1- v2 / c2)                                    (2)
        As far as I know L. Essen is the only person who noticed this "paradox":  "The  value obtained in this way on classical theory is: c (1- v2 / c2). The assumption (of  Einstein) therefore is that the velocity of light will be c instead of c(1-v2 / c2), It is only the  second order term that it is assumed not to be present" [26].

        While I have shown [5] how easily this "paradox" can be resolved, by observing that in the hypothesis of stationary ether the c term to the left of equation (2) has the physical significance of kinematic velocity of light cM = 2L / ΔT); while the c term to the right of                                                                               equation (2) has the physical significance of electromagnetic velocity of light 
(c0 =1/
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, and consequently, equation (2) should read:
                                    cM = c0 (1- v2/ c02)                                                      (2')
          It is also noticeable that when translated into wavelength and frequency, relation

(2') reads: λ ν = k2 λ0 ν0 , and that after a lengthy theoretical elaboration, H. E. Ives [27]    and G. R. Stilwell carried out an experiment claiming to prove the relation: ν  = k ν0 => (λ =    k λ0): "In previous papers in this series, various consequences of the alteration of the rate of a clock in motion, which is an essential element in the theory of Larmor and Lorentz, have been discussed ... As was pointed out in these papers, the Michelson-Morley and Kennedy-Thorndike experiments do not give the necessary information to establish the existence of this change of rate. An experimental search for this phenomenon is of particular interest, because the alteration of clock rate should be manifested as a positive effect, instead of the null effect characteristic of all other  optical experiments ...The experiment, whose crucial nature has been repeatedly emphasized, has been commonly imagined as performed by observing the canal rays at  right angles to their direction of motion, and for that reason, has been referred to as 'the  transverse Doppler effect'... 
The present experiment establishes this rate as according  to the relation:  
 ν = ν0 (1 - v2 / c02 )1/2, where ν0 is the frequency of the clock when stationary in the ether, ν  its frequency when in motion"  [28].

       Coming back to Michelson, he had therefore shown yet again that he had good intuition about physics, as he had forecast that the two velocities were "almost certainly"

different. He was only mistaken in considering that both of these velocities were to be measured again "in the near future" [29].

   But he was incapable of drawing the logical conclusions: which were, in the case of stationary ether, that the kinematic measurements were a function of the Earth's

overall rototranslatory motion; yet precisely because the ether was not entrained, its physical properties ε0 and μ0 were independent of rototranslatory velocity [5].

       Had this elementary conclusion been taken into consideration, it might not only have indicated how the overall rototranslatory velocity module could be evaluated through new measurements of c0 and cM , but, considering the accepted values for cM and c0 in 1902 [29], this would have immediately given a result which was already clear on the basis of the measurements carried out by E. Hubble [30], and which had already  been acquired by Kennedy and Thorndike as long ago as 1932: the existence of  "relative velocities amounting to thousands of kilometres per second .... among the  nebulae" [23].

       In other words this would have shown that the translational component of the velocity of the Local Group, and consequently of the Earth's motion, was predominant in relation to the motions of rotation and revolution: 
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 101 km/s  [5] , [31] .
       Finally, it is today known, that anisotropy measurements of background radiation  not only enable evaluation of the module, but also of the direction of translational velocity: "Eppur si muove." (Nevertheless it moves)... Here we discuss how a  positive detection of anisotropy in the background (Smoot et al. 1977) has been used  to determine the motion of the Earth (thereby confirming Galileo's comment, which  provides the title of this section, on his at the time much publicised recantation) ....the  microwave sky should appear hottest in the direction of motion and coolest in the opposite direction with a 'dipole' variation of the form:

δ T/T = v/c Cos θ
       Observations of  δ T/T can therefore be used to find the velocity of the observer v  ... Because of the rotation of the Earth, such an anisotropy should appear in a fixed radiometer as a signal variation with a period of one sidereal day (which is just the time taken for the telescope to return to point towards a direction in the sky fixed relative to the stars, not to the Sun). This enables the required signal to be extracted from both the noise and any other real effects in the data. Recent results (Smoot et al. 1977, Muller 1978, Cheng et al. 1979, Fabbri et al. 1980) yield a velocity of (390 ±30) km/s in the direction 
RA = 11h, δ = + 6° Fig. 6 shows that a large peculiar velocity of the Galaxy is required to produce the observed result.

      If the velocity of the Local Group relative to Virgo is indeed small this leads to the somewhat surprising result that the super cluster as a whole must have a substantial peculiar velocity.

      The frame of reference in which the microwave background appears isotropic can be regarded as providing a standard of absolute rest" [32].

    Fig.6
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           The motion of the Earth (from Muller 1978). The velocity measured relative to the microwave background is shown by the double arrow.
             Along with this information D. J. Raine also provides a third interesting example      of the E.R.R.E. effect: "This (anisotropy measurement) sometimes seems to lead to     concern that there might be a conflict with the Special Theory of Relativity, since this is     held to assert the impossibility of establishing a privileged rest frame, even by using     experiments involving electromagnetic radiation".... but "what Relativity in fact forbids is     the determination of motion by local experiments, that is, like the Michelson-Morley     experiment, which can be performed (at least in principle) in laboratories shielded from    external influences, for example by drawing the curtains"  [32].

           However, measurements of the microwave background performed by carefully    wrapping the fixed radiometer in polystyrene curtains confirmed the possibility of    demonstrating the Earth's translational velocity even with the most scrupulous regard to

"relativistic experimental conditions"...

           Yet, in terms of the E.R.R.E. effect, the first prize must surely go to J. B. Zeldovic and I. D. Novikov for saying, ... "at every point of the Universe there is an observer in relation to which microwave radiation appears isotropic ...The presence in every point of the isolated reference frame reminds us of the physicist’s hypotheses during the process of the creation of the Theory of Relativity, when it was supposed that light was the oscillation of a certain material, ether, which filled the entire Universe. It was also supposed that the system of coordinates connected to ether, was a main isolated one, and experiments were carried out to discover the Earth's movement in relation to ether.

         We know that these experiments (performed by Michelson and others) had  negative results: ether bearing light does not exist.

         Yet evolution of the Universe has lead to the phenomenon, that in observations of microwave cosmic radiation (but only In astronomical observations) the isolated system has appeared which is sometimes called 'new ether'. The afore-mentioned observations have enabled definition of the Earth's, the Solar System's, and also of the Galaxy's velocities in relation to the new ether, these being 390 and 600 km/s respectively" [33]. 
It would thus appear, that after "the process of the creation of the Theory of Relativity" someone went to the trouble of creating the "new ether" ... in relation to which it was possible to define and measure the Earth's, the Solar System's and the Galaxy's velocities. This ether is "new" because "the negative results of Michelson and other authors' experiments" had shown that the "old ether" did not exist ! 
        In reality this "new", opportune "post 1905 creation" seemed to be just as unlikely, while the "new" and "old" ethers are much more likely to be the same old substance that they had always been, namely Maxwell's ether.

Conclusion    
        After the failure of the 1887 attempt, Michelson had two chances of demonstrating the Earth's various motions in Maxwell's ether.

        The first occasion was in 1902, when he realized that the values that had at the time been attributed to Maxwell's constant: c0 =1/
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= (300100 ±300) km/s, and to the velocity of light: cM = 2L / ΔT  (299800 ± 300) km/s were certainly of the same order of magnitude, but they might basically be different.                                     
        But he limited himself to commenting on the fact that if this difference were to be confirmed, it "would not cast any doubt upon the electromagnetic theory .... and would probably throw much light on the structure and mode of action of dielectrics."

        It did not enter his mind, that ether was in fact, principally a dielectric. This is   probably because he was an "expert" in kinematic measurements, and not in   electromagnetic measurements.

        We have also seen that, in this way he might have shown that the translational component of the Earth's motion was predominant in relation to the motions of rotation and revolution.

         The second occasion was in 1904 when he elaborated the theory and  experiment of the Michelson-Sagnac effect.

         It seems that the main reason he had to give up this new project was a lack of funds.

         And one can easily imagine what kind of impact the positive result of the  Michelson-Gale experiment might have had, had it been carried out in the years immediately after 1904, instead of in 1925.

         The merit was Sagnac's, as he was the one to realize the full meaning of  Michelson's theory and to experimentally confirm it in 1913 in a laboratory optical circuit.

         Michelson was not even in 1925 capable of understanding that the Michelson-Sagnac effect might have offered a full explanation of the negative result of the  Michelson-Morley experiment.

         In fact this experiment was none other than a Michelson-Sagnac experiment of  insufficient area.

        Michelson was likewise incapable of countering the relativist’s objections with the fact that the Michelson-Sagnac effect might not only demonstrate rotational motion, but also the Earth's motion of revolution, which had been the objective of the1887 experiment.

        We may therefore conclude, by observing that of the three essential components of the Earth's rototranslatory motion in Maxwell's ether, namely rotation, revolution and translation, the first two (rotation and revolution) can be demonstrated by means of the Michelson-Sagnac effect, while translational velocity can be measured: a) in modulus by carrying out a series of kinematic and electromagnetic measurements of the "velocity of light";  and b) in modulus and direction by carrying out anisotropy measurements of background radiation.

        I have already spoken about Relativity  [34].
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