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Abstract

Einstein's principle of equivalence (originally due to Galileo) asserts that, locally, a gravitational
field, is equivalent to the use of an accelerating reference system, and can be eliminated by free
fall. As applied to a quantum system subject to the Schrodinger equation, one is led to the
presence of a curious phase factor, involving the exponential of the time cubed, which turns out
to be inconsistent with the macroscopic quantum superposition principle. This incompatibility
leads to a lifetime for macroscopic quantum superpositions according to a formula originally put
forward by Lajos Diosi.

For this lifetime to be consistent with the principles of special relativity, one is led to a curious
distinction between the quantum and classical notions of physical reality for which it is possible
to ascertain the classical reality of a system, but its quantum reality can only be experimentally
confirmed.
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