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We will study astronomical aberration of light from the view of classical and relativistic formalisms and reveal the following salient feature of aberration in classical formalism: the models of moving observer and stationary source and of moving source and stationary observer are non-identical. As opposite to this, the relativistic formalism has based its modelling on the identity of these models, which causes full phenomenological discrepancy of relativistic approach to the real description of aberration.


We will show that Airy obtained a negative result in his experiment with the telescope filled with water because of features of telescopic system, which he did not account. If getting these masking effects over, we can suggest a method to measure exactly the absolute velocity and direction of the Earth motion based on the feature of aberration predicted by classical formalism. Additionally, we will give one more scheme to register the velocity of Earth. This technique will allow to measure, just as the technique based on aberration, the first-order values of smallness in v/c. 
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1. Introduction

Before, in [1], we have proven the relativistic representation of transverse and longitudinal Doppler effects to be wrong. In particular, we showed the relativistic derivation wrong not only in incorrect description of phenomenology but having rough mistakes in derivation.

In the relativistic view, aberration is the phenomenon of the same value as Doppler effect and they consider both effects together. Relativists think at this point so: "All theories based on the idea of ether encounter hard difficulties in attempts to explain aberration. From Galilee transform, deviation of front and propagation of wave do not follow at all" [2, p. 295(296]. At the same time relativists check their results namely with the classical formula. In this connection, it would be natural to thoroughly compare the relativistic and classical predictions, in particular to clear the following conventional opinion: “It seems at the first glance that the aberration of light and optical and electrical phenomena related to it give us a means to determine the absolute motion of the Earth, or rather its motion not relating to other celestial bodies but relating to the ether” [3, p. 433]. In this paper we will be addressing to compare with all formal rigour the classical and relativistic approach applied to the aberration description, in order to lift a gamut of misunderstandings and clear discrepancies that have layered due to partial considerations being undertaken before.

2. Classical description of aberration of light 

It is known that “all stationary stars located near the axis of Earth orbit describe during a year a circular orbit with the diameter of 
[image: image1.wmf]41''

; this is the hodograph of our Earth’s orbit. We can also observe two stationary stars near the plane of the Earth orbit, one in radial and another in tangential direction. Their angular distance also changes during a year by 
[image: image2.wmf]20,5
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 seconds, but their path seems to be a direct line. The stars located between the axis and plane of the Earth orbit describe during the year the elliptic orbits with the big axis equal to 
[image: image3.wmf]41''

. The whole phenomenon is called astronomical aberration. It was discovered by Bradley and explained (by Bradley ( Authors) in 1728. The relation 
[image: image4.wmf]/
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, i.e. the relation of Earth orbital velocity to that of light, astronomers call ‘the aberration constant’ “ [4, p. 193].


“The classical theory of light aberration, based on the idea of light propagation in the stationary medium ( ether, brings us to the following kind of regularity in aberration shift of a celestial body 
[image: image5.wmf]a

 (along the big circle of celestial sphere that goes through the body and apex ( the point toward which the observer moves, ( toward the apex), the angle between directions to the body and to the apex 
[image: image6.wmf]y

 and the velocity of observer 
[image: image7.wmf]v

 (с is the speed of light):
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[5, p. 9]. “If we denote the angle between the direction in which we see the body and the direction to the apex as 
[image: image9.wmf]j

,
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we can record (1) as
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[5, p. 10].


In Fig. 1 we can see all mentioned angles. 



Fig. 1. The graph to calculate the classical effect of light aberration in case when the observer moved with some velocity 
[image: image12.wmf]v

 relatively the distanced stationary source 

Fig. 1 is grounded on the basic regularity that defines the phenomenology 
of aberration phenomenon. As we can see from the construction, this regularity is connected not with mutually moving reference frames but with the fact that in order to register the direction towards the star, we anyway use the directed section ( usually the tube of telescope, rulers of triquetra or quadrant either of the dioptric tube of universal quadrant, or alidade ( a rotating ruler with two diopters (see Fig. 2). But  in any case this is some directed ruler that determines the angular location of a celestial body by coincidence of its start and finish.



a) “the astronomical staff (top left) and triquetra (right). Bottom left is the drawing that explains the action of astronomical staff” [6, p. 8]



b) ancient quadrant [6, p. 9]



c) “ancient (right) and hand-made astrolabe” [6, p. 10]



d) “universal quadrant” [6, p. 11]

Fig. 2. Some goniometric astronomic instruments [6]

As we see from Fig. 1, “should the telescopic axis (
[image: image13.wmf]SB

¢

 ( Authors) were located in parallel to this direct line (
[image: image14.wmf]SO

 ( Authors), the light coming into the opening A would not pass through the opening B: B would coincide with O at the moment when light passing through A. But during the light moving along the tube, the opening B would shift rightward from the point O ” [6, p. 155]. Hence, the role of directing ruler is determined by the finite time during which the beam passes the distance along the directed section l uniformly shifting in some direction together with the accompanying reference frame and independently of the beam.

The mathematical description reflects this phenomenology. The shown solutions (1) and (3) immediately follow from the construction in Fig. 1. Actually, if the beam passed from A to B during some time t and
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then on one hand 
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hence
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On the other hand
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or, noting (6),



[image: image19.wmf]cossin

sin.

cos

c

vc

jy

j

j

=

+


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (8)

Transforming (8), we yield (1) and from it yield (3).

From this standard derivation we see that classical description of aberration is based namely on the finite time of beam passing along the section of measure, when the beam path coincided with each point of this section. This causes necessary an additional inclination of moving section of measure in relation to the beam trajectory. And though in the final formula the length of section is absent, the presence of this physical parameter makes valid the derivation for light aberration. So we neither phenomenologically nor practically may exclude the length of measurement section from the modelling of physical process of aberration.

The fact that aberration is revealed in Galilean reference frame is not an evidence that the case of moving source and stationary observer is identical to the case of moving observer and stationary source. We can easily show it, considering the case of stationary observer and moving source of light, as shown in Fig. 3.



Fig. 3. The graph to calculate the classical effect of light aberration in case of distant source moving with some velocity 
[image: image20.wmf]S
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 relating to the stationary observer 

As we can see from Fig. 3, having changed the phenomenology, we basically changed the statement of problem. Now we have not a difficulty in beam trajectory coincidence with the ruler AB, but the direction of beam 
[image: image21.wmf]'
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 relates not to the real location of the source 
[image: image22.wmf]S

 at the moment of measurement, but to the location 
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 at an earlier moment, whose wavefront reaches the measurement section AB at the moment when we are measuring. 

When the model was changed, the modelling equations are changed, too. Now, if the beam arrived from 
[image: image24.wmf]'

S

 to the point A during the time 
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, with the source speed 
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 we yield
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Then, by analogy with the previous derivation, 
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hence
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Proceeding from the obvious equality
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and using (9) and (11), we yield
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Comparing (13) with the related solution for the moving observer (8), we can make sure that the solutions are not equivalent. It will be most clear, if we pass to the angle 
[image: image32.wmf]a

, substituting (2) into (13). Actually, making this substitution and necessary simplification, we yield 
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or
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Thus, on one hand, in both cases, the distance that beam passed along the moving measurement ruler in one case and from the moving source to stationary observer in another case, are eliminated from the final solution. With it the value of aberration in both cases depends on ratio of observer’s either source’s velocity to that of light. And the sign of angle 
[image: image35.wmf]a

 in both cases will be same, as always in an opposite motion of source and receiver,
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But on the other hand, in case of moving observer, the aberration angle depends on the source location indicated by the observer, while in case of moving source this angle depends on the source location at the moment of indication. Due to this, in the right part of (14) there appears the denominator, which depends both on the velocity of source displacement and on the observation angle. With the observed location of star at the zenith, i.e. with 
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We see from (16) that at small velocities of mutual approach of the source and receiver (i.e. when the speed 
[image: image39.wmf]v

 or 
[image: image40.wmf]S

v

 was small in comparison with that of light), (3) and (16) give approximately same results for the star registered at the zenith, with accuracy to first order of relation of mutual speed of source and observer to that of light,



[image: image41.wmf]and.

S

v

v

cc

aa

»»


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (17)

But with growing speeds, (3) and (16) will basically differ, and at 
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 or 
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v

 equal to the speed of light, we yield for the case of moving observer and stationary source, for the star registered at zenith, 
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while in case of stationary observer and moving source, we in accordance with (16) have
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and can see, in this case the inclination angle (18) considerably differs from (19). But if the star is seen not at zenith, the difference is revealed also at small speeds, as in this case (17) comes to 
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Thus, despite the cases of observer’s and source’s motion seem identical, the result generally is not identical. As was said above, the cause is that in this problem the observer compares the direction, in which the beam is registered with the direction of moving ruler, whose part in the first case takes the length of telescope tube, and in the second ( the distance from the star to observer. Namely because in each of these cases the moving ruler is other, we yield different results. On the basis of this derivation we can clearly show the geometric cause of yielded non-identity. In Fig. 1, with moving observer, the beam of light received by the point B of the ruler passed ‘a short’ way AO, not a ‘long’ way AB. In case of source motion the beam registered by the point B (see Fig. 3) passes in its geometrical construction the ‘long’ way 
[image: image47.wmf]'

SA

, not ‘short’ way 
[image: image48.wmf]SA

. With it, should in the second case the beam passed ‘short’ way 
[image: image49.wmf]SA

, solutions would become fully identical. But the observer basically cannot see the beam emitted from the location S, as the wavefront from this location of source still has not reach the observer. This circumstance makes the considered variants non-identical.

This unambiguously proves a simple fact that aberration is effected not due to relativistic speeds, it is caused by the feature of radiation and reception of waves of any kind in mutual motion of the source and receiver. Namely this important circumstance stipulates the negative result of Airy experiment, and we can easily show it, basing on the above classical derivation of the light aberration law. But first we would like to draw the Reader’s attention that from the view of relativistic approach to the results of Airy experiment, “if we consider the process from the view of accompanying, i.e. moving with the body’s system of coordinates, Airy’s result appears obvious. Actually, if we direct the tube to the place where seemingly is located the stationary star, the waves emitted by this last will incident on the objective normally. With the tube filled with water, the waves still will propagate perpendicularly to the separation surface. Thus, in the view of theory of relativity, Airy experiment considered from the Earth proves the trivial fact that with the perpendicular incidence, when the angle of incidence is zero, the angle of refraction is zero, too” [9, p. 169]. Doing not meanwhile deepen into the features of relativistic approach, we will only mark that Pauli’s estimation does not account a very simple circumstance that follows from the phenomenology of aberration. Actually, if the telescopic tube moves, then irrespectively of, whether the tube is directed to zenith or not, the beam direction will never coincide with the axis of telescope, since the beam needs some time to pass from the objective to the ocular. During this time the ocular will shift with the telescope. So, if we proceed from the fact that the negative result was caused just by the absence of refraction angle at the entrance of telescope filled with water, such approach will be surely incorrect.

At the same time, should Airy’s result be caused namely by the refraction laws and by change of speed of beam propagation in water, this result would be positive. To show it, we have to follow Fig. 4. 



Fig. 4. Airy experiment modelled with account of refraction angles and change of speed of light propagation in water

We have to note the beam refraction at the entrance of telescope filled with water and that in this case the light will pass the section AO with the speed
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where 
[image: image51.wmf]n

 is the refraction coefficient of medium filling the telescope, since “as long ago as in 19th century there appeared the possibility to measure exactly the speed of light u in any substance (gaseous or liquid). From such measurements we can determine (21) and compare this value with the table value of refraction factor for this substance obtained from measurements based on the use of refraction law” [10, p. 44].

Noting these features, the parameters (4) of the main classical derivation will be
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and the expression (5)
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The time of beam passage from the objective to ocular will be 
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Substituting (24) to (7), we yield
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Noting that in the considered problem
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we will yield from (25)
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Now, to derive the interrelation of real aberration angle 
[image: image58.wmf]a

 with the observation angle 
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, we have to take into account the beam refraction at the entrance of telescope. In accordance with Snell ( Descartes law [11] (the sine law),
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hence
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Thus, if we calculate on the basis of light refraction law and of change of speed of light in water, then, just as Airy predicted, he would have obtained a considerable effect ( in proportion to the water refraction coefficient squared, which is about 2, 7.

And Airy would surely register the difference, if not the feature of geometrical optic of telescopic systems, which he did not take into account.

It is known that “in modern visual refractors, Kepler ocular is used. The magnification of such instrument is
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where 
[image: image63.wmf]1

f

 and 
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f

 are, correspondingly, the focal distances of the objective and ocular, and D and d are, accordingly, the diameters of input and output pupils of the refractor. With the given diameter of objective D, the maximal magnitude G is limited by the output pupil, which has to be no less than 0,7 mm; larger magnification will lower the brightness and contrast of images” [12, p. 441]. With it, “a beam of parallel rays coming from an infinitely distanced source converges at so-called back focus of the lens” [7, p. 52]. 
If the refraction coefficients of medium before and after lenses of objective and ocular of the tube were different, after the laws of geometrical optics
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(where 
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 are the front and back focal distances, 
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 is the distance to the object, 
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 is the distance to the image, 
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 and 
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 are the refraction coefficients of media before and after the lens), we will yield for the objective 
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where 
[image: image73.wmf]1
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 is the back focal distance of the objective, and 
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 is the distance from object to the image [7, p. 53].

For the ocular, we yield
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where 
[image: image76.wmf]2
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 is the front focal distance of the ocular, and 
[image: image77.wmf]2

F

 is the distance from the object imaginary for the ocular ( to the ocular [7, p. 53].  Thus, irrespectively of, whether the telescope was filled with water, 
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Notice that in order to make his results comparable, Airy had to establish the equal magnification G; the aberration angle change was simply masked when the telescope was filled with water, because of features of geometrical optics of the very telescopic system. This feature did not affect the aberration angle itself, as when the beam was inclined to the telescope axis, the inclination angles of incidenting beam 
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w

 and direction of view 
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 give a very simple relation (see Fig. 5) [4, p. 89], [7, p. 65]
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Astronomers take this feature into account when determining the Earth hodograph. 



Fig. 5. “The demonstration experiment to illustrate the telescopic beam path in Kepler tube for a remote point of the object located on the axis of lenses (a) and out of this axis (b)” [4, Fig. 101, p. 88]: 1 is the input pupil and 2 is the output pupil

This feature of telescopic system is revealed also in Fig. 5b, where with the beam’s inclined fall on the objective, it propagates within the telescope not along the direct line. At small speeds of the body, this has a little effect on the result of measurement, but at large speeds (which is especially important from the view of general theory of phenomenon) this deviation will change the final result of calculation. Basically, it is not hard to account this nuance, determining more precisely in (4) and (6) the distance, which the beam passes in the tube. However, this exceeds the limits of present problem ( to compare the classical and relativistic approaches in the most general, phenomenological form; this is rather a metrological problem related to the refinement of methods to measure the Earth hodograph.

But if speaking of Airy experiment, as we have it cleared up, the result was negative not because in classical view the water-filling of telescope tube has no effect on the result of measurement, but because of masking effect caused by the features of optical system of telescope. And it is easy to check it, if in order to test the aberration effect we choose the scheme, whose principles of construction we will discuss after the analysis of relativistic view on aberration effect. 

3. Relativistic description of light aberration 

In the previous item, considering the classical description of aberration effect, we could make sure, this effect arises not because of passing from one reference frame to another, but because to measure the direction to the source, we use a definite directing ruler, whose length is eliminated in the course of derivation. This is why the motion of observer relatively the source and of source relatively the observer give different results. And though at mutual speed small in comparison with the speed of light, the found numerical values are little, the very fact of existence of this difference is important from the view of physics of process. 

In the analysis of relativistic approach to the aberration problem, this becomes especially important, since “theory of relativity introduces here one basic simplification ( it establishes full identity of two cases: moving source of light ( stationary observer, and stationary source of light ( moving observer” [9, p. 33]. As we could see in previous studies [1], [13] and [14], this simplification is the crux of relativistic method. But the fact that someone voluntarily and without grounds ( so to say, by the power of postulates ( gave the interrelations between the physical objects convenient for his conception, the nature will not change its essence, but this artificial voluntarism will lead the author to the results that are not associative with the physical phenomenon. And this has a direct concern to the statement of problem of light aberration in the relativistic conception. Basically, having shown the essence of relativistic approach identifying the observer’s motion with the motion of source, and showing these models non-identical, we may stop considering the result of relativistic formalism. With such approach, relativists anyway will not present a complete description of phenomenon, although some particular formulas can be similar in a very narrow range of variation of affecting parameters. The more that at small speeds of mutual motion of objects, in classical formalism also, the cases of moving source and moving observer had approximately same expressions. But this does not mean a least that both models are generally identical. In physics, not mathematics as such, it is important and is not an outward similarity, but the utmost agreement of results with the amount of revealed properties of phenomenon. So in this part of our study we will concentrate our attention not so much on the result as such as on the analysis of logic on whose basis the relativistic formalism has been built. 

Noting the above, in order to understand correctly the ideology of relativistic derivation of the light aberration law, we have to account that, beginning from Einstein, in the whole literature the aberration problem was derived as a corollary of relativistic summing of velocities. Already at this stage relativists encounter hard difficulties of which indirectly said Born: “We can apply the just used technique: to reveal the affection of Lorentz transformation on the direction of light beam… But this method leads us to some complicated computations, and we would prefer another one; namely, we will apply to the quanta of light the theorem of summing the velocities” [2, p. 294].

Factually, the difficulty is not in the complicated computations. From the view of relativistic approach the matter is too simple. Two equal-rights reference frames are given, of which K is stationary and 
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 moves relatively K with the speed v. In one of them (any, by the statement of problem) the observer is and in another the source is. The observer has his scale of angular sizes and the source has his; we have to determine the relation of these scales. The record of this statement shows it to be identical, if we consider both from the view of frame transformation and on the basis of speeds summing ( in both cases we use the same Lorentz transformation.

None the less, this is not fully so. If we consider from the view of metrics transformation, we will follow the way, which Einstein described for some other problems similar to this present. “Consider a body at rest relatively the reference frame 
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 are coordinates of two points of the body. At any (selected by us ( Authors) moment of time t in the system S the following relation of these coordinates 
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is true” [15, p. 154(155]. 
Taking (36) into account and taking as the body of which Einstein wrote the deflection ruler, we immediately yield the relationship of angles in the moving and stationary reference frames: 
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or 
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As we see, the computations are very simple and direct; they are much simpler that those, which relativists suggest with the velocities summing. The only demerit of these computations is ( they do not correspond to the regularities of aberration. Actually, if the observer in a moving frame directs the tube of his telescope to the zenith, i.e.



[image: image93.wmf]'/2,

jzp

==


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (39)

there will be
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irrespectively of the speed of observer relatively the source; on one hand, it is in full agreement with Airy’s negative result, as relativists estimated it, but on the other hand, it has no relation to the observed facts and result which the classical theory gives, 
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At the same time, thinking the relativistic conception to be self-consistent, we could expect that calculating through the theorem of velocities summing, we would have to yield the same result. This is not so, and we can easily make it sure.

We know that the statement of problem in the theorem of velocities summing is the following: “let in 
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be given some motion:
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In accordance with (Lorentz transformation ( the Authors)
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such motion 
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corresponds to it in 
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. It is required to establish the relation in components of speed in 
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and related values in 
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[9, p. 31]. Through Lorentz transform inverse to (43), Pauli, after whom we recall the derivation of speed summing theorem, yields 
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Hence, dividing by the last equation, we found:
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[9, p. 31].

Yielded expressions (50) are the commonly known equations that determine the speed summing in relativistic mechanics. From the derivation we first of all see, in distinct from Einsteinian formula (36), the time increment takes its part in transformation of infinitesimal sections (49). It would seem, if the transformation of finite sections of the metric (36) comes to the result discrepant from the view of Relativity, while the theorem of speeds summing gives the ‘proper’ result, the first variant is erroneous and we have to use the second, i.e. the theorem of speed summing, and not in the part of problems but in all studies. Though from another side, it is strange of course, why the observer in the dotted frame cannot compare independently his measure of length with the stationary observer, then to compare the rate of clock, then to measure the speed of light, allowing the stationary observer to count the result on the basis of compared transformations.

Relativists used to conclude unambiguously: “At the first glance this question seems to be hopelessly confused. There exist the opponents of relativity principle, simple minds (?! ( Authors) who, having got to know this complicacy in determining the ruler length, with a noble indignation (! ( Authors) exclaim: ‘Of course, one can derive whatever, if one uses wrong clock (? ( Authors). This is an example, to which extent of absurdity can lead us a blind belief in the magic power of mathematical formulas’, ( and crush the theory of relativity in one blow. Our Reader, hopefully, has already guessed, that formulas are not a least the main circumstance, as we deal with the relationships of mere principle, which one can successfully grasp without certain applying to mathematics” [2, p. 240].

Born is right, of course: the discrepancy is in the very phenomenology of Relativity. Mathematical formulas only reflect the presence of discrepancies. But when he says that the opponents of Einsteinian Relativity are against the principle of relativity on the whole, not against the relativistic interpretation of this principle, and that the opponents of Relativity see ‘mistakes’ exceptionally in the wrong clock, ( this is an usual trick of relativists, ( we see the substitution of the issue by convenient interpretaions. To show it, let us follow Born, how he phenomenologically removes the time parameter from Lorentz transform.

In the relativistic view given by Born, the statement of problem of sections measurement sounds as follows: “Let the ruler of an unit length be located in the origin of reference frame S along the axis x. Let us set ourselves to the question, which is its length in the frame 
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. It is immediately clear, this length will differ from the unit length. The observers who move with 
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will, of course, measure the locations of ruler ends simultaneously in the frame 
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. But this does not mean ‘simultaneously’ in the frame S. Thus, even if the location of one end of ruler was determined simultaneously by the observers of frames S and 
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, the S- and 
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-observers will be unable to make the reading of its another end, being simultaneous after S-clock. At the moment when they do it, the 
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-frame has been already shifted ahead and the result yielded by the observer in the frame 
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 reflects the shifted location of the second end of ruler” [2, p. 240].

It unambiguously follows from this point that the record of intervals in the speeds summing theorem is true; then in the integral form for finite sections we would have to use not Einsteinian formula (36) but the expression that follows from (49),
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But what follows from this formula with the above statement of problem? If in the stationary reference frame S, 
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, we have the right, on the basis of Einstein’s postulate of light speed constancy in all reference frames, to eliminate the time from (51):
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or
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We yielded the transformation (53) basically different from (36). In particular, in change of velocity direction of the frame 
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, the under-root expressions in the right parts change their sign, while (36) does nor depend on direction of the frame motion, ( and this is the matter of principle.

It also follows from (53) that if we some refine the technique to measure the lengths, retaining all features pointed by relativists, we will be able to transmit a non-distorted spatial and time metric between the mutually moving frames, in full contradiction to the relativistic statements that this operation is impossible. Actually, if we, noting (53), add to Born’s technique that the measurement has to be made twice: once in motion of 
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in positive direction and second time ( in negative direction, we will yield in the first case
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where 
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 are measured in 
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 length of ruler which is located in the stationary frame, and the time necessary, the beam to pass the distance between the ends of this ruler from the view of moving reference frame. 

In the second case, when 
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 moved in the negative direction, we yield 



[image: image131.wmf]11

;.

11

bb

xxtt

bb

bb

--

¢¢

D=DD=D

++


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (55)

Multiplying the left and right parts of (54) and (55), yield
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The result of made operation (56) shows, the squared spatial and temporal metrics of the stationary frame is equal to the product of measurements made in the opposite motions of moving observer. Consequently, by way of some metrological technique, the metric can be transferred from the stationary frame to that moving. With it, we have no right to say that transformation of measurements in moving frames is caused by transformation of metric, but we can say, this transformation is caused by the features of specific technique of measurement, which follows from the physical features of the very measurement instrument, ( in this case of the finite speed of beam propagation from the end to end of measured ruler. Thus, the point is not ‘wrong clock’ but illegal generalisation by relativists of the results of one particular measurement technique onto the metrical properties of the whole space and time.

Namely this circumstance, which relativists undoubtedly understood, and above corollaries, which relativists have calculated for themselves, caused the creation of the second relativistic interpretation of the ruler measurement.

“Let 
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 be the ruler length in the reference frame 
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 is called the natural length of ruler (the length at rest (? ( Authors)). Two ends of the ruler have coordinates, say, 
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where 
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 in the frame S.  Let now we want to measure the ruler length in the frame S; this means that we have to determine the coordinates 
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 Assuming 
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This formula corroborates that the ruler length in the frame S appears decreased” [2, p. 241(242].

So we see from relativists not the efforts to surmount the discrepancies but a simple and quite rough substitution of non-simultaneous measurement of length by that simultaneous. We have multiply encountered such ‘convenient’ substitutions, when analysed different aspects of Relativity in [1], [13], [14]. And this is not ‘an inaccuracy of interpretation’ of a particular author. From the first statement of problem, which forbids to equalise the times of registration of the start and finish of ruler, there follows the basic equation for the speed summing theorem, and from the second formulation there follows the rule to transform the metrics in the relativistic conception. Both approaches are present in all literature on special relativity, beginning with the monographs and papers by Einstein, and both interpretations give different results, which suits to the needed case.

The natural question to relativists is, which of statements of problem is correct? If we had no right to register the intervals simultaneously, we have to admit, the change of metric obeys the expression (53), and consequently the transformation of metric does not exist, since we can transmit it in unchanged form from one frame to another. And this concerns both spatial and temporal metrics. In its turn, it follows from this that Einstein ( Minkowski 4 D interval is illegal, while it is the basis of transformations that showed the 4 D interval illegal. After the laws of mathematics, this speaks of wrong premise of the relativistic conception. 

If we consider the possibility of simultaneous measurement of intervals within one frame, we will come to Einstein’s transformations (36), from which in the aberration law there follow absolutely other angles irrelevant both to classical formalism and practical measurement. Moreover, from (59) there follows the conclusion which is fully absurd from the view of physics and the very relativistic conception. 

To see it, let us draw our attention to, what namely M. Born defined as lengths included into the right and left parts of (59). He thought under 
[image: image152.wmf]0

l

 the section being at rest in relation to the moving coordinate system, and under l ( a related section from the view of stationary coordinate system. It follows from this that at 
[image: image153.wmf]vc

=

 the length of finite section of length in moving reference frame will appear zero from the view of stationary frame, but the section itself will not turn to zero, as relativistic conception interprets it in moving frames. Furthermore, it can have any size, up to the universe, but from the view of stationary frame, its length will anyway remain zero.

To develop this aspect of the problem, we can vary the experiment, trying to measure the section of length located in the stationary coordinate system from the view of moving coordinate system. With it, strongly following the second statement of problem after Born, we will yield
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Further, in full accordance with the principle of equal rights of all reference frames, we can write 
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and finally
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In other words, a section of length in the stationary frame has been reduced to the same measure from the view of observer in the moving frame, so the measures appear mutually identical. The measure in moving frame has reduced relatively the stationary frame, and the measure in stationary frame reduced in the same proportion from the view of moving frame. If now one of observers transmits his measure to another frame and then will measure this measure from his frame, he will register the squared change of length. From this the observer can make two different conclusions. In accordance to this first, he can conclude, like relativists do, the squared change of metric of moving frame. In accordance with the second, he, like practical metrologists do, will conclude of the features of instruments he used. He will repeat his measurements with another technique, or rather with several techniques, will take into account the features of frames and will decide on the basis of combined study. And he will make just the decision of which the opponents say: if the frames were equal-rights and reduction was same, the reduction of space metric is absent, but exist only the features of measurement, which we have to account to keep our experiments metrologically correct. In this case, just as in first case, the 4 D interval fully loses its validity, as with the change of technique of measurement the conditions of transformation which we have to use also change.

Thus, we see that in deeper analysis both variants of measurement of the ruler length do not satisfy the postulates of relativistic formalism. So it is quite understandable when relativists feel hurt by their opponents who suggest other measurement techniques, which give other results, different from the relativistic predictions. The difficulty is not in these techniques but in fact that Relativity has been built, or rather tailored, on a very narrow (and far from being objective) underpinning of particular speculative experiments, which fault with a least variation of the statement of problem. In this light, even if in limits of very rough approximations in one of models ( namely, in the model of moving observer ( relativists would yield a similar approximation, in transition to the model of moving source this approximation already is violated. But if on the basic conclusions we try to complicate the problem, introducing the simultaneous motion of the source and observer, the relativistic conception will give results even farther from the truth. And if we try to consider the case of telescopic systems, in which, as we said, the beam propagates along the broken line, then again Relativity, operating exceptionally with Lorentz transformations, appears unable to provide real results. Namely because it has been built on the simplified underpinning of wrongly interpreted Michelson ( Morley experiments.

To the point, the conventionally comparable at small speeds approximation of relativistic conception with the classical conclusion in case of moving observer has a cause that Lorentz transformation and Fitzgerald hypothesis have been based on the model of Michelson ( Morley experiment, similar to the model on whose basis the aberration effect was calculated in classical formalism. We can easily make sure, looking at Fig. 6.



Fig. 6. The model to measure the angle of beam aberration with the measurement of ruler located along the axis 
[image: image158.wmf]y

¢

 of moving reference frame 

In this Figure we see the model of aberration of light emitted by the stationary source. The beam passes through the measurement ruler that has a strongly vertical position in the moving (dotted) reference frame. 
[image: image159.wmf]ABC

D

 resembles us the same triangle which Fitzgerald calculated with help of classical methods and then showed a result in relativistic form of eliminated intervals. Of course, with it Fitzgerald’s formulas, that described the relation of beam paths in moving and stationary frames, had to account also the angle inclination in the stationary frame. From this directly follows the similarity of relativistic results in case of moving observer.

But there is also the difference. If we consider Fig. 6 from the view of classical formalism, the cause of angle inclination in the stationary frame is the necessity, the beam to hit both mirrors at the ends of moving measurement ruler. If we consider the same scheme from the view of Fitzgerald hypothesis, the angle inclination will be caused by the space-time transformation in moving frame, due to which in this frame the observation angle is changed by some aberration angle. And this divergence in classical and relativistic phenomenology, just as in case of Doppler effect, is the matter of principle, as this means that if the relativistic conception was correct, the aberration effect has not to be observed in wave processes propagation in media, in which the wave speed is constant relatively the medium, and Einstein ( Minkowski 4 D space-time interval does not remain.

At the same time, R.W. Pohl visually showed this feature of fronts shift with formation of aberration angle on the model, how water waves pass through the moving inlet in the obstacle (see Fig. 7).



Fig. 7. The scheme of formation of water waves aberration [4, p. 192]

“In Fig. 7a, the water waves with the plane front fall normally on the inlet B. The inlet selects from them a limited, approximately parallel beam. And in this case the beam limitation is an essential circumstance. In Fig. 7b we show the same experiment, but this time the inlet B moves with the constant speed u with the arrow. Now the main beam appears refracted. With such refraction, the wave propagation R deflects behind the inlet by the angle 
[image: image160.wmf]g

 from the normal to the wavefront N ” [4, p. 192]. If we add that at each moment of time the observer registers not the location of inlet but the front of wave that passed this inlet before, towards the normal, and arrived to the observer at the moment of measurement, and if we notice that the wave speed remains in this model only in direction of normal, we will come to the above classical statement of problem of moving source and stationary observer.

 It directly follows from Pohl’s demonstration experiment that aberration is inherent not only in light beams, but in acoustic and hydrodynamic waves, too. With it in these media we already may not speak of reference frames deformation either of wave propagation speed remaining in any inertial frame. At the same time in all mentioned media, the conditions at which aberration takes place will be same, as well as same will be solutions yielded on the basis of modelling equations.

Thus, we see, the relativistic conception is revealed wrong not in formulas which, as we said above, only reflect the quality of modelling, but in the very description of aberration phenomenon. Namely so this conception is unable to account the whole versatility of nuances revealed in varying of modelling schemes; instead to analyse the cause of such limitation, it deepens into a wholesale postulating of physical processes.

4. On possibility to register the absolute angle of light aberration and to reveal the Earth motion relatively the aether 

When in the beginning of this paper we considered the physical basis of aberration, we pointed that today this effect is registered by way of observation of one and the same far star at the opposite locations of the Earth in its orbit. This is because “we can determine the angle of deviation 
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 (angle of aberration ( Authors) only in case if we are able to observe the angle of incidence… In the opposite case we have to change the speed of inlet (in Fig. 7 ( Authors) by the known value 
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 and to measure the corresponding change of direction 
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. The simplest way is to change the direction of velocity by 
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” [4, p. 192]. 

Consider the possibility to measure the absolute speed of the Earth by this method of partial inversion of observer’s velocity. Suppose for it that the reference frame accompanying the Earth moves onward with the velocity 
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 and at the same time it makes a plane-parallel motion along a slightly elliptical orbit with the velocity 
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, as shown in Fig. 8.



Fig. 8. An onward motion with the velocity 
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 of reference frame accompanying the Earth, which at the same time makes a plane-parallel motion along a slightly elliptical orbit with velocity 
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Furthermore, suppose that, firstly, we can neglect the size of the Earth orbit in comparison with the distance to the stationary source. And secondly, we will presume that we make our measurements in the near-inertial regions, where the Earth moves in parallel with the motion of planetary system as such.

Under such conditions, the observation angle 
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 and aberration angle 
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 in each our measurement will be different with the equal observation angles 
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 of the star S, i.e.
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Then on the grounds of (2) we can write down the relationship in these angles for both measurements.

For the fists measurement
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and for the second
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Subtracting (65) from (64), after transformation we yield 
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The expression (66) shows that, using the method of partial inversion of speed, with the help of aberration angle we can determine the absolute speed of Earth motion relatively the aether, though some experimental and calculation difficulties are an obstacle to make it practically. We can mention most hard of them. Firstly, the measurement with this technique would be done in large time intervals; at small difference in 
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 and 
[image: image179.wmf]2

j

 it causes large error. Secondly, it would be quite hard to put the conditions of experiment to a strong match with the method, in particular to keep the direction of velocity 
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 strongly coinciding with that of 
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 which, additionally, is unknown before the experiments. Thirdly, after this method we would be practically unable to account the peculiar motions of the source. Fourthly, the right part of (66) is a difference of very large values, while the difference in 
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 and 
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 is very small. This will cause the inadmissibly large error in computations.

Fifthly and the main, with this method we would be able to measure only the projection of velocity 
[image: image184.wmf]0

v

 onto the orbital plane. But if the orbit was not excited (in case of the Earth orbit this reveals in its small eccentricity), its plane is positioned perpendicularly to the Sun system spatial motion. Due to this, the projection of the velocity 
[image: image185.wmf]0
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 onto the orbital plane will be practically zero. This causes equal aberration angles in measurements made conventionally by the method of inverse speed.

In this light, the methods allowing to determine simultaneously the incidence angle have an unquestionable advantage. And namely this circumstance was leading for Airy when he planned his experiment with the telescope filled with water, should the above-described masking effects of telescopic systems did not prevent him.

At the same time, the masking effects prompt us the direction to improve our experimental method. The main here is to avoid any telescopic systems. In other words, we have to base our technique to measure the absolute angle of aberration on the scheme of quadrant shown in Fig. 9.



Fig. 9. Double quadrant to measure the absolute angle of aberration

This quadrant consists of two sight rulers with diopters, in one of them the ray between the diopters passes in the air, and in another ( in the transparent material having a high refraction coefficient. These can be special kinds of glass either a fibre bundle. In this last case the bundle has to take a part of space between the diopters. 

In case when the space between the diopters was fully filled by the transparent material, the modelling equations which describe the measurements of this quadrant will fully correspond to the above model shown in Fig. 4. In particular, the relationship of inclination angles of sights will obey (29). The expression for the Earth speed calculation on the basis of (29) will be
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where 
[image: image187.wmf]n
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 is the aberration angle in the sight ruler filled with a transparent material with a high refraction coefficient n. From (67) we see that to measure the Earth’s speed, it is sufficient to know the difference in aberration angles, refraction coefficient and observation angle 
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. It follows from (2) that
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and namely this difference will be directly measured by the double quadrant ( this means, this measurement will be most accurate. And the error of observation angle 
[image: image190.wmf]j

 measured by the main scale of quadrant will be even excessive for this scheme, it will give about 10 angular seconds.

From this method we see that the angle 
[image: image191.wmf]j

 is undetermined. Actually, in accordance with the classical calculation based on the graph shown in Fig. 4, this angle is measured between the observed direction to the star and direction of observer’s motion. The last parameter, namely the direction of observer’s motion, is unknown before the experiment, so we would arbitrarily choose the direction relatively which the angle 
[image: image192.wmf]j

 will be measured.

To determine this angle, we have to complicate the general scheme of measurement, as is shown in Fig. 10.



Fig. 10. The scheme to determine the angle 
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In this scheme we will use two identical measurements for two stars 
[image: image194.wmf]1

S

 and 
[image: image195.wmf]2

S

; the observation angle between them is strongly 
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°

. Each measurement we will make by the double quadrant in relation to the arbitrarily chosen convenient for our measurement direction 
[image: image197.wmf]x

¢

. We will obtain two equations necessary to find the unknown angle 
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. In an approximation of small velocity of observer, the first equation will take the form 
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and the second equation, accordingly,
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The expressions (69) and (70) immediately account the circumstance that the basic relationship (67) has been written not for an arbitrarily chosen direction 
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¢

, but for the direction of observer’s velocity 
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.

On the grounds of this system of equations we will easily yield 
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Thus, measuring the declination angles and differential angles of aberration for an arbitrarily chosen direction, we determine also the velocity of observer in the plane of measurements and the true direction of this velocity in the plane of observation.

When we improved the method to measure by double quadrant, we see its advantages in comparison with the inversion speed method. They are the following. Firstly, we can simultaneously measure all parameters necessary to calculate the absolute angle of aberration. Secondly, the quadrant will measure immediately the difference of aberration angles of the sight rulers, which allows to achieve the utmost accuracy of calculation. And thirdly, the measurements are not referred to the Earth’s orbital plane, due to which the double quadrant can measure the absolute speed of the Earth in space, together with the Sun system and the Galaxy, irrespectively of the Earth orbital plane.

And the main advantage of this method is a straight measurement of the calculation parameters without masking effects that blur the positive result in the interferometric methods which used Michelson, Morley, Miller, Kennedy and other researchers who sought the aethereal wind. The only what can diminish the value of measured speed is Miller’s possibly true premise that the Earth drags aether. But in this case also, the method of double measurement will enable to answer this complicated question.

Speaking of possibility of non-interferometric measurements of the speed of absolute motion of observer free of considerable masking effects, which are inherent in interferometric methods, let us additionally consider the following conceptual experimental method. Truly speaking, it has no direct concern to the aberration effect. This method is based on the measurement of phases of emission of two frequencies emitted by the common emitter of microwave range. These frequencies pass simultaneously the common distance from the emitter 3 and receiver 4. To make it practically, we have to set the emitter and receiver onto some rigid underpinning able to turn by 
[image: image204.wmf]360

°

around its axis, as shown in Fig. 11.



Fig. 11. The scheme of the method to measure the phase difference: 1 is the generator, 2 is the receiver, 3 is the emitting antenna, and 4 is the receiving antenna

To describe this method mathematically, suppose, the emitter simultaneously emits two strongly monochromatic EM waves towards the receiver. The E-components of these waves we can write as
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These waves 
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 are simultaneously registered by the receiver, selected and put to two inputs of two-ray oscillograph or to the x- and y-plates of one-ray oscillograph, dependently on the method to register the phase difference. 

We see from (72) that the current time 
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 is common for both rays. The frequencies 
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 and 
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w

 also remain constant from the view of both formalisms, as the source and receiver are stationary as to each other. The phase of received signal is in fact determined by the terms 
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Thus, 
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The further description of the method we will conveniently give, noting the particular features of classical and relativistic formalisms. 



Fig. 12. The graph for calculation of delay of EM wave propagating along the moving measuring rod from the view of classical formalism

From the view of classical formalism, the calculation can be made on the basis of Fig. 12. From the graph,
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where 
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D

is the time necessary the ray to pass from the source to receiver, hence 
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At small velocities of the frame, we can approximately write (76) as follows:
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Noting that from the view of classical formalism the EM wave propagation speed is constant in relation to the aether, we can write
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or



[image: image217.wmf]1cos.

1cos

llv

t

v

cc

c

c

z

z

æö

D»»+

ç÷

æö

èø

-

ç÷

èø


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (79)

Multiplying the right and left parts of (79) accordingly by 
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 and 
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, yield
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and from (80) yield
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We see from (81) that the sought effect of the phase of two received signals depends on the first order of ratio 
[image: image222.wmf]/

vc

 and can be regulated, if we change the difference of frequencies received by the receiver, and can be less changed by the size of base on which the emitter and receiver are fixed.

To write mathematically the effect expected from the view of relativistic formalism, we can use the conclusions of basic relativistic theory, which states that the speed of light in the accompanying frame is strongly constant and the observer is unable to independently measure the difference in longitudinal and transverse sizes. With this approach, we will see no changes when the device turns.

Thus, the described method allows to reveal and to experimentally study the effect of frame’s motion in relation to the aether. From the view of classical formalism, the phase difference has to change with the turn of device, describing some cardioid, as shown in Fig. 13. And this change of phase is the effect of first order of the ratio 
[image: image223.wmf]/

vc

, which, after relativistic opinion, cannot be realised in the experiments of such kind.



Fig. 13. The change of phase difference of received two-frequency signal plotted against the angle of device turn to the aethereal wind, according to classical formalism

We can regard as the advantage of suggested method the fact that errors of the system tuning will have no influence on the effect. The only stipulation is important for this method: the EM waves of both frequencies have to be emitted and received by one source and receiver having no focusing devices and screens. An additional stipulation, natural for such kind of experiments, is the constancy of temperature along the whole path of beam propagation. Both are obviously realisable.

In comparison with the modified Airy experiment, the method of two-frequency emission/reception has an advantage that the velocity and direction of aethereal wind will be measured immediately in the course of experiment and in calculation formulas (81), not by way of series of measurements, as in the method based on the double quadrant. At the same time, this last method will require much more precise instruments to measure small differences of phases.

On the whole, on the basis of considered methods we see that the interferometric method to seek the aethereal wind, whose different versions still were in use, is far from being only either optimal. Much more preferable for this purpose is the modified Airy experiment, which easily can be escaped from masking effects and gives more accurate measurement of calculated parameters. The experiment based on two-frequency emission/reception of EM wave also is more advantageous than interferometric methods, though it requires a precise technique to compare the small difference of phases of received signals. It is advantageous because in this method the masking effects are also absent and consequently, the method is able to answer, just as Airy experiment, the question of aether wind existence and possibility to reliably register it.

Conclusions 

In the course of carried out study we revealed that in classical formalism, the statement of the problem of aberration angle that arises in observer’s motion relating the light source is non-identical to that of stationary observer. This difference considerably grows when the mutual velocity of source either observer approaches to that of light. These models are non-identical, because aberration arises not due to the motion of reference frames of observer and source, but due to the necessary use of some rulers measuring the angles, when we measure the direction to the star in case of moving observer and when we account the finite velocity of light propagation from the star to observer with the moving source.

We also established that Airy method to measure the aberration angle with the telescope filled with water gave a negative result not because of absent effect but due to the masking effects of telescopic system. Based on Airy method, we can develop another method to precisely measure the absolute speed and direction of observer’s motion relating the aether. For it, we have to avoid in the experimental set any optical systems and to choose the scheme of double quadrant.

The relativistic formalism is unable to account these details of aberration phenomenology, since in that formalism the aberration effect is based on the transformation of mutually moving reference frames of the source and observer, under stipulation that the cases of moving observer with stationary source and moving source with stationary observer are fully identical. We showed it untrue. And should the aberration effect be caused by the frame transformation, we would not be able to observe it in the media, where the 4 D interval of Einstein ( Minkowski is invalid. This also contradicts the observations of wave processes in liquid and gaseous media excited by moving sources.

Additionally we established that the very formalism of special theory of relativity is inconsistent within itself and brings absurd results, which makes impossible to think the relativistic description of aberration effect as trustworthy. 

July 25, 2005
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