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UT1 and relativistic theory of Earth rotation
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Abstract. The influence of post-Newtonian effects in the rotation of Earth on UT1 are inves-
tigated and found to be negligible.
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Using the numerical code for the post-Newtonian theory of Earth rotation (Klioner
et al. (2008), Klioner et al. (2009)) it is not difficult to investigate the influence of the
relativistic effects on the angular velocity of the Earth that is directly related to UT1.
Two numerical integrations for the whole validity range of DE403 has been performed.
First integration was purely Newtonian (all relativistic effects have been switched off).
For the second integration several dynamical relativistic corrections were switched on:
(1) full post-Newtonian torque was used; (2) relativistic time transformation between
TT (argument of integration) and TDB (argument of the ephemeris) were applied; (3)
relativistic scaling of parameters were applied. Using the results of both integrations,
the angular velocity of proper rotation of the Earth was computed. The difference of
the angular velocities obtained in two integration is shown on Fig. 1. One can see that,
contrarily to claims of some authors, the influence of relativity on the LOD and therefore
on UT1 is fully negligible and remains well below 1 μs. The effects of geodetic precession,
being of kinematical nature, are another potential source of the variation of the LOD
and will be discussed elsewhere.

Figure 1. Difference between angular velocities of the Earth obtained in fully post-Newtonian
model and in purely Newtonian one.
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