Relativity Based on Physical Processes. (PIRT Budapest 2009)
Einstein has based his relativity (the Special and the General Theory) on the assumption of the constancy of the speed of light under all circumstances. Einstein declared this assumption to be a ‘principle’. If we follow this ‘principle’, then Einstein’s concept of a four-dimensional space-time is an inevitable consequence.
Einstein’s assumption about the constancy of ‘c’ is not based on any experiment. It was at his time nothing more than a plausible assumption. This was clearly seen from the beginning also by persons who supported Einstein’s way, e.g. the philosopher Hans Reichenbach. The argument of those supporters, to follow Einstein in spite of this lack of proof was that Einstein’s relativity was a successful theory, so one should assume that he was right. One aspect of the ‘success’, mentioned by Reichenbach, was the simplicity of Einstein’s formal results; a simplicity, which can be questioned by today’s knowledge.
It is, however, possible to base relativity on physical processes rather than on principles.

A physical way to understand Special Relativity (SR) was presented by H. Lorentz shortly after the Michelson-Morley experiment. From Maxwell’s theory of electromagnetism, it follows that electric fields contract at motion. As a consequence, also every object contracts at motion. If this contraction is applied to Michelson’s experimental setup, its null-result is explained. The other aspect of SR however, the dilation, could not earlier be explained on a physical basis than during the 1920ies, when de Broglie, Dirac, and Schrödinger provided further information on elementary particles. Until that time, Einstein’s relativity was in fact the only consistent theory.
Regarding the complexity, Einstein’s Special Relativity is not really simpler than a relativity based on physical processes, but on the other hand not much more complicated. But Einstein’s version leads to a collection of paradoxes like the Ehrenfest Paradox, Twin Paradox, and the controversy interpretation of the Sagnac experiment. These irritations are completely avoided in case of an SR based on physical processes.

The situation regarding complexity changes dramatically if we turn to Gravity/ General Relativity (GR). Einstein’s explanation of gravity by the assumption of a curved four-dimensional space-time is a great challenge to every student of physics. And the application of GR is in practise restricted to the common specialized application, the Schwarzschild solution. Also the known experimental proofs of Einstein’s theory refer in practise to the Schwarzschild solution.
Also GR can be based on physical processes. To do this, there is not much more necessary, than to accept that the speed of light ‘c’ is not a universal constant but changes in a gravitational field, as we get it as a direct measurement result. This causes a refraction of moving or oscillating objects in a gravitational field, which in turn causes the acceleration in the field. 
This approach not only explains relativistic gravity with quantitatively correct results, but also shows the way to understand unresolved phenomena under present discussion like Dark Matter and Dark Energy. And it is – in contrast to Einstein’s version – simple enough to be taught at school.
For further information: www.ag-physics.org

