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Relative vs. invariant vs. absolute quantities

Abstract: It is argued that invariant quantities should not be identified with absolute quantities, but regarded as different in kind, intermediate between relative and absolute quantities. Although they are not frame-dependent, they may still be relative in some broader sense, close to the one adopted by Newton. In particular, proper time in General Relativity is invariant, but not absolute. The distinction between ideal and perfect clocks makes it possible to conclude that it is also not absolute in Special Relativity. In bimetric theories, two different proper times can be defined but, for similar reasons, neither is absolute. However, in the protophysical interpretation of General Relativity, not only proper time in the sense of background geometry, but also time in this sense, is absolute, as in Newtonian mechanics. On the other hand, neither proper time nor time in the sense of physical geometry is absolute, the latter being relative in the usual sense. Reflection on these examples provides criteria for the distinctions between the invariants of the physical geometry and relative quantities on the one hand, and absolute quantities on the other.

