
INTRODUCTION  
 
After a long-lasting absence, the aether concept reappears today supported by strong 
theoretical and experimental arguments, and its importance for the development of 
physics deserves to be emphasized. 
We should bear in mind that, although the fact is often passed over in silence in the 
universities, Einstein himself rallied to the aether since 1916. In his little book 
“Sidelights in relativity” he expressed his belief in the aether in the following terms: 
“According to the general theory of relativity, space is endowed with physical 
qualities, in this sense, therefore an aether exists…” 
But disparities exist among physicists about the nature of the aether, and one of the 
purposes of 21st century physics and of this project, whose credit is to be ascribed in 
the first place to the generous efforts of Dr. Michael C. Duffy, will be to disclose its 
properties. 
The approaches which are presented in these volumes are divided into two currents 
which follow and develop the ideas of Einstein and Poincaré, and a third current which 
departs somewhat from them. But many physicists regard the theories of Einstein and 
Poincaré as practically equivalent, and the choice of one point of view rather than the 
other is qualified as philosophical preference. We shall examine this opinion and give, 
in this brief introduction, an outline of their justifications and of their specificities. (Of 
course, many subsets exist inside each current, which concern the internal structure of 
the aether). (Other currents such as the dragged aether theory exist, but, in front of the 
arguments which are opposed to them, they have few supporters). 
The first current, following Einstein, assumes that no preferred frame in which the 
aether is at rest exists. According to Einstein, if a preferred frame did exist, the 
relativity principle would be refuted, a fact that Einstein could not admit, as the 
sentence below shows: 
“…this aether however could not be thought of as endowed with the qualities 
characteristic of ponderable media, as consisting of parts which may be tracked 
through time, the idea of motion may not be applied to it.” 
This aether devoid of preferred frame appeared compulsory in order for the relativity 
principle to exactly apply, a fact assumed by most physicists of the 20th century. For 
the supporters of this approach, indeed, the relativity principle constitutes an 
unquestionable concept of physics, which means that the laws of nature must be 
strictly identical in all inertial frames. (For example, a specificity of this current, 
which, as we shall see, distinguishes it from other currents, is that a solid square is 
assumed to be strictly invariant, irrespective of its state of motion, for an observer 
standing in the same ‘inertial frame’ as the square).  
Einstein developed his theory from the relativity postulate and from the invariance of 
the speed of light, which was regarded as a well established fact and was equally 
raised to the rank of postulate, and he received agreement from most contemporary 
physicists, because these assumptions were considered by them as perfectly 
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representative of reality. The Lorentz aether was discarded, because it appeared at 
variance with the relativity principle. The concept of aether, which had been first 
regarded as superfluous, was reintroduced when Einstein developed the general 
theory, but his model of aether, which required compatibility with the relativity 
principle, was identified with the curved space-time. This approach led to special and 
general relativity, two stages of a theory which aims at giving a description of what 
reality appears when the experiment is regarded as a perfectly reliable criterion of 
reality, a fact that we shall examine below. Einstein’s relativity remains the reference 
theory to which all other theories are confronted.  
The second current, following Poincaré, regards the aether as a medium necessary to 
propagate the electromagnetic waves. In his writings, Poincaré gave credit to the 
Lorentz aether which assumes the existence of a privileged aether frame. In his main 
essay “Sur la dynamique de l’électron” Poincaré acknowledged his debt to Lorentz in 
the following terms: 
“.. the results I have obtained agree with those of Mr. Lorentz in all important points. I 
was led to modify and complete them in a few points of detail”. 
In a lecture given in Lille, France (1909), he confirmed his belief in the aether as 
follows: 
“Let us remark that an isolated electron, moving through the aether, generates an 
electric current, that is to say an electromagnetic field .This field corresponds to a 
certain quantity of energy localized in the aether (rather than in the electron)”. 
On the other hand, the studies of Mascart had demonstrated that several optical 
experiments could not highlight the existence of the aether (a fact which seemed to be 
confirmed by Michelson’s experiment, although the null result was questioned later). 
The conclusions of Mascart and Michelson were interpreted by Poincaré as a 
confirmation of the principle of relativity (preceded by a long tradition starting from 
Galileo) as the sentence below shows: 
“It appears that the impossibility of observing the absolute motion of the Earth is a 
general law of nature. We are naturally inclined to assume this law which we will 
refer to as the relativity postulate” 
In order for the laws of nature, including electromagnetism, to assume the same 
mathematical form in all inertial frames, Poincaré realized that the space-time 
transformations should constitute a group. Using this property, he derived a set of 
transformations which had the same formal structure as the transformations derived by 
Einstein. 
Yet, the approach adopted by Poincaré led to a paradox which distinguishes his theory 
from Einstein’s relativity: on the one hand, there exists a preferred frame in which the 
aether is at rest, and, on the other hand, all the ‘inertial frames’ must be equivalent for 
the description of the physical laws. As a consequence, he was led to assume that the 
uniform motion through the aether does not affect the laws of physics and, therefore, 
these laws must be identical in all frames moving with rectilinear uniform motion with 
respect to the preferred aether frame. 
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In one sense the supporters of this current were right, because, with the usual available 
measurement procedures, the laws, indeed, assume the same mathematical form in all 
‘inertial frames’. Yet, on a closer look, we can realize that, due to the assumed motion 
through the Lorentz aether, the measurements are altered: the standards used for the 
measurements of distances are contracted, and the clocks are slowed down. In addition 
the synchronization of clocks is affected by the synchronism discrepancy effect 
described by Prokhovnik. And the experimental laws result from the addition of these 
altered measurements, a fact which can be checked by calculation. 
The process will be illustrated in a specific case in the example below. 
Therefore, although the experimental space-time transformations may assume the 
same mathematical form as the Lorentz-Poincaré transformations, they differ from 
them in that they connect distorted co-ordinates. Obviously, the space-time 
transformations do not have the same meaning according to whether they connect 
exactly measured co-ordinates or distorted co-ordinates.  
If we consider that the goal of physics is exclusively to determine by calculation the 
mathematical form of the relations between variables obtained with the usual 
measurement procedures, there is nothing to object to Poincaré’s approach. But if the 
goal of physics is to give a description of reality based on reliable measurements, one 
must realize that, if we assume the Lorentz aether, the alterations exist and must be 
corrected, a fact that Poincaré’s approach does not highlight. 
As an example, let us consider a solid square which is propelled at high speed with 
respect to the preferred frame. Due to Lorentz contraction, the two sides parallel to the 
direction of motion are shortened, while the two others sides remain unmodified. 
Contrary to Einstein’s approach, this result is true for all observers, including the 
observer standing in the same frame as the square. Yet, since the meter stick used to 
measure the sides, also contracts in the direction of motion, it gives a distorted view of 
reality: the four sides are found to be equal, (while they are not), and we are led to 
conclude that the square is the same in all ‘inertial frames’, apparently in agreement 
with the relativity principle. In fact, the square is converted into a rectangle which 
cannot be easily measured but which can be theoretically observed (at least at high 
speed).  
Accordingly, if we assume the existence of an aether frame, it is legitimate to consider 
that, behind the apparent laws of physics which result from the measurements, one can 
find other laws which reveal themselves when the measurements are corrected. With 
the corrected measurements, the relativity principle no longer applies in all generality, 
because the contraction depends on the absolute speed of the square. Similar 
considerations concern the measurement of time.  
(From these considerations, one can show that the form of the space-time 
transformations can vary as a function of the way the lengths, the time and the speeds 
are estimated, and of the synchronization procedure used).  
This result, for example, objectifies the differences existing between Einstein’s and 
Poincaré’s theories. Nevertheless, Poincaré’s theory has in common with Einstein’s 
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relativity the fact that nothing shows that the space-time transformations may connect 
distorted co-ordinates, and it is justified to emphasize this point and to assess its 
implications for the development of physics. 
Yet, even if the research of true laws behind the apparent laws proves justified, the 
traditional currents remain still topical for three reasons: 
1/ they enable to exactly determine by calculation the experimental data obtained with 
the usual measurement procedures, such as they appear to the experimenter,  
2/ although the experimental data result from measurement distortions (a fact that the 
traditional currents do not highlight), we need them precisely to disclose the true laws, 
3/ at low absolute speeds (v/c<<1) the assumed measurement distortions are 
negligible. In which cases, even if they are questioned, the traditional currents give an 
almost exact description of reality.  
We must add that, when the relative speed between two ‘inertial frames’ is low in 
comparison with the speed of light, the said measurement distortions  hardly vary and 
therefore the physical laws must not significantly change. 
 Notice that an effort of terminology should be made because the name “Lorentz 
transformations” cannot be given at the same time to transformations which are 
supposed to connect exactly measured co-ordinates, and to transformations which 
connect distorted (apparent) co-ordinates, even if they have identical mathematical 
form. 
Since the middle of the 20Th century, Builder and Prokhovnik have laid the 
foundations of a new approach, which attempts to better understand the mechanisms 
underlying the experimental processes. In the same spirit, a third current takes shape 
which takes account of the above considerations and assumes that behind their 
apparent identity (in all ‘inertial frames’), the laws of physics conceal hidden variables 
that translate the interaction of aether and matter, which in its turn varies as a function 
of the absolute speed of the frames under consideration.  
This new interpretation calls into question the experimental data such as they appear at 
first sight, and proposes to disclose the hidden variables they conceal and to highlight 
the way and to what extent they should influence the different fields of physics.  
To give an example, the speed of light, such as it appears in the usual experimental 
measurements is found to be constant; but is it really the case? A deep analysis shows 
that this result can be explained by distortions in the measurements. It is quite 
meaningful that, assuming the anisotropy of the one-way speed of light, but taking 
account of the measurement distortions due to length contraction, clock retardation 
and the usual synchronization procedures, one can determine by calculation that the 
apparent speed of light, in vacuum, along a rod whose orientation can vary, will be 
precisely found equal to C in all frames moving with rectilinear uniform motion, and 
in any direction of space. This paradoxical result represents at the same time a strong 
argument in favour of the variability of the one-way speed of light and of this new 
current.  
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The traditional currents proved fruitful because they have enabled to determine by 
calculation the experimental data obtained with the usual measurement procedures and 
to carry out the calculations relative to these data, in most cases with a remarkable 
accurateness and, even if the existence of a preferred aether frame finds definitive 
confirmation, they will continue to be used with a good approximation in several 
applications, in the same way as Newton’s Gravitation theory, which in many cases 
gives the correct result.  
But they will, most certainly, be supplemented by the new interpretation. The 
recognition of the hidden variables should give rise to a new understanding of physics 
and to a great deal of applications; it should condition the advancement of all the fields 
of physics including quantum mechanics. 
I would like to express my deep recognition and my friendship to Dr. Michael C. 
Duffy the initiator of this project, which offers to renowned physicists a forum to 
express innovative ideas in the field of aether theory and of its relations with other 
fields of Physics. His past efforts have permitted to give a boost to the present day 
physics. I am also grateful to Mrs Christine Duffy for the eminent role she has played 
in the organisation of this project, and to Pr. Volodymyr Krasnoholovets for his 
decisive involvement in its application. I would like to also thank Mr Robert Gendler 
for the beautiful pictures of galaxies he has supplied for the cover, to all the 
contributors of the project and to all the colleagues met during the PIRT meetings with 
whom I had stimulating exchanges of views.                                                                                                          
                                                                                                           
                                                                                                              JOSEPH LEVY                                        
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