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‘THE CLOCK PARADOX: ARE STR AND GTR COMPATIBLE?’

In the "clock paradox" argument a clock U1 is at rest in an inertial

system S while another clock U separates from U1 and later reverses its

motion to join U1 again. The time lag of U is well understood within

STR.

  If one uses GTR to describe the situation, by considering two clocks

U1 and U2 at rest in different fixed positions of S, one can show that

the inertial forces acting when U accelerates give rise to a

gravitational potential which modifies differently the time shown by U1

and U2.

Thus GTR and STR clash at the empirical level. The only reasonable

possibility is to give up the idea that gravitational potentials related

to the inertial forces act on clocks.

