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    In December 2000 in Canada in Montreal was published my book Einstein and the Ether [1] with the „Foreword” by the famous historian of physics Max Jammer. In June 2001, an Italian translation was published in Bari in Italy [2] and in 2004 a Greek [3] version was published in Athens. Now a Spanish and a German version are in preparation. In my book I present the history of Einstein’s attitudes toward the notion of the ether beginning from 1894, when he wrote his first youth-full „scientific work” on the ether and magnetic field, until 1955 (i.e. the end of his life) when he formulated the new version of his asymmetric unified field theory (g ( g) of gravitational and electromagnetic interactions. I did it on the basis of the documents that are collected by the library of the Museum of Science and Technology in Munich (Deutsches Museum) and in the Bayerische Staatsbibliothek in Munich and also on the basis of the documents received from Albert Einstein Archives.    
    In the first part of my paper (which I would like to present at the Montreal Conference) I am going  to present a short story of Einstein’s new relativistic ether and I would like to indicate which elements of the differential geometry used now in  General Relativity are interpreted as mathematical tools describing his new ether identified with his physical space-time as such which is one and unique and characterized with a certain kind of energy density.
    In the second part of my paper there will be presented first the physical and philosophical reasons which, in 1905, finally impelled A. Einstein to deny the existence of the ether of 19th century physics, especially H.A. Lorentz’s ether. Since Einstein, under the influence of P. Drude, identified Lorentz’s ether with absolute space, the denial of Lorentz’s ether meant, for Einstein, the denial  of the existence of absolute space. Secondly the author also presents reasons of the same kind which impelled Einstein, when he was formulating the general relativity, to entirely deny the existence of physical space and time. This denial lasted from 1913 to 1916.

    There will be also presented the  physical and philosophical reasons that impelled Einstein in 1916, to again recognize the real existence of space and time and to call them (connected in his theory into one space-time) "the new ether."
    In 1905 A. Einstein banished the ether from physics in connection with the formulation of his Special Relativity Theory. This fact is very well known but less known is the fact that in 1916 he reintroduced the ether in connection with his General Relativity. He denominated it „new ether” because, in opposition to the old one, the new one did not violate his Special and General Principle of Relativity. It did’nt violate it because  the new ether is not conceived as a privileged reference frame but it is considered as an ultra-referential primordial  material reality which is not composed of points (or particles) and not divisible in parts  and to which therefore the notions  of motion and rest are not applicable.  In XIX century physics the ether was considered especially as a privileged three-dimensional reference frame. In Einstein’s mind the ether conceived in such a way was identified with the absolute space.  In 1905 A. Einstein banished this ether from physics in connection with the formulation of his Special Relativity Theory. This fact is very well known but less known is the fact that in 1916 Einstein introduced a new ultra-referential ether in connection with his General Relativity. He denominated it „new ether” because, in opposition to the old one, the new one did not violate his Special and General Principle of Relativity. It did not violate it because the new ether is not conceived as a privileged reference frame but it is considered as an ultra-referential primordial material reality which is not composed of points (or particles) and not divisible in parts and to which therefore the notions of motion and rest are not applicable.  In his Leiden speech Einstein expressed it as follows: Extended physical objects can be imagined to which the idea of motion cannot be applied. They are not to be thought of as consisting of particles whose course can be followed out separately through time. In Minkowski’s idiom this is expressed as follows: Not every extended entity in the four-dimensional world can be regarded as composed of world-lines. [5] According to A. Einstein, already in the Special Relativity Theory, we are dealing with one and unique ultra-referential physical space-time as such which enables the existence of an infinite number of reference space-times  The reference space-times are composed of  world-lines and  momentary spaces. In the contrary the unique physical space-time as such is not composed of world-lines and momentary spaces. The ultra-referential space-time is something more fundamental and basic and makes possible the existence of all reference space-times. It constitutes an fundamental material field especially in his General Theory of Relativity. This must be taken into consideration when we are talking  about  Eintein’s ontology of space-time.
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