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Abstract

Following a careful analysis of Lorentz, Voigt, Poincare and Einstein papers as well as many monographs and textbooks discussing the manners of deriving Lorentz transformations and deducing kinematical relativistic effects from them, there has been found some system incorrectness connected with these problems. First of all these manners arouse same doubts of methodological nature.

The purely formal approach to the derivation of Lorentz transformations, aimed at obtaining their mathematical form, without reference to real phenomena, loses the physical sense of the whole relativistic problem and effaces the meaning of the physical quantities with which we operate thereby. 

Meanwhile as early as in 1887 Voigt worked out a universal method of the transforming of the wave equation from one reference frame to another. Voigt’s method permits to transform the equation of the light wave from one inertial reference frame to another by means of Galileans transformation. On this occasion there comes to light the relative character of light speed.

The defects in Lorentz transformations deriving came to light clearly in the 1916 Einstein paper: „On the special and general relativity theory”. Einstein assumes that the independent light signals propagate in both frames of reference, in compliance with equations x = ±ct and x′ = ±ct′, and then introduces the relationship x = Vt to them. In this way variable x is developing a double meaning; it is a path of light (x = ct) and simultaneously a path of the frame U, covered in the same time (x = Vt). Taking the fictitious „instantaneous photo” of the moving rod from the position of the observer in the reference frame U Einstein assumes that in this system U time does not exist, (t = 0). The method which Einstein uses here is contradictory with his assumption of the limited speed of light, because „instantaneous photo” requires an infinite velocity of the propagation of light.  

Similar faults are brought to light by the radar method of Lorentz transformations deriving. This method, similarly to Einstein’s one, shows the double character of variables x and t. Here it is even more visible that the time translations of light on the path x is different from the time translation of the moving observer on the same path. However, the procedure of deriving of Lorentz transformations with the radar method masks the fact that the light running from the source to the point of the event is not sent in moments t = t′ = 0, as it is assumed, but a little later. 

The lack of the univocal definitions of times t and t′ and the variables x and x′ in Lorentz transformations has a negative impact on the manners of settling the relation times of the clocks and rod lengths resting in two different inertial reference frames, which leads to mistakes and confusion. If in Lorentz transformations we replace x = vt with x, as Einstein did, we will receive a different relation of the times for the clocks moving in relation to each other from the relation of times which we would receive if we replaced x with x = ct. In the case of comparing the rods length we will get a different result from the one assumed by Lorentz. 

As a result some authors obtain the time shortening and others the time lengthening of the moving clocks.  Similarly, for some observer the moving rods are lengthened, while for others they are shortened. The Fitzgerald - Lorentz shortening relation cannot be derived from Lorentz transformations without logical errors, with which textbooks for students abound. 

All incorrectness connected with deriving of Lorentz transformations and deducing relativistic effects from them is a consequence of assuming the absolute light speed.

Lorentz transformations are not compatible with Galilean ones, because both theories are based on different proprieties of light, first on the absolute, the other on the relative light speed. In the year 2006 Baierlein showed that Lorentz transformations did not reduce to the Galilean ones. It also turned out that variables x , x′ and t , t′ exclusively refer to the movement of the light, and not the movement of any observed objects, which is shown by assumption: x = ±ct and x′ = ±ct′.  

The defects and problems connected with the construction of Lorentz transformations and with deducing relativistic effects from them as well as manners of their overcoming will be discussed in detail in the paper.
