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Einstein and Mach’s principle
Seyed Saied Mirahmadi’

Abstract

Newton considered the dynamical effects exerted upon accelerating bodies (such as the
concavity of the surface of the water in Newton’s bucket experiment, etc.) to be caused
by their acceleration relative to absolute space. Following Mach’s ideas, Einstein, based
on the thought that all motion is relative, knew very well that if he could show that the
inertial effects are actually due to the acceleration relative to distant matter instead of
absolute space, then he would be able to dispose of the Newtonian concepts of absolute
space and motion. There is a widespread belief that the general theory of relativity get
rid of the preferred (inertial) frames corresponding to Newtonian absolute space and
time. In this article, by examining Einstein’s thought process in creating the general
theory of relativity, the claim: despite Einstein’s efforts and contrary to the name of the
theory, Mach’s principle in the sense of “relativity of all motion” or “inertial forces are
exerted by matter, not by absolute spacetime” is neither included in the principles of the
general theory of relativity nor results from it, is confirmed. Therefore, the absolute
elements such as “absolute rest and motion”, “absolute acceleration”, “absolute inertial
forces” and “absolute spacetime” are yet essentially retained in the general theory of
relativity. Due to the epistemological importance of Mach’s principle, the effort to

provide an efficient physical theory based on this principle continues.
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