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Relativistic aspects of Earth’s rotation
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Abstract. We discuss relativistic aspects of Earth’s roration
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Various relativistic aspects related with Earth’s rotation are reviewed (see also Soffel
& Klioner 2005).

First the problem of reference systems is discussed, where the BCRS (barycentric
celestial reference system) and GCRS (geocentric celestial reference system) act as basic
systems. For the near future the first post-Newtonian approximation to Einstein’s theory
of gravity will be sufficient.

This does not only apply to the problem of reference systems but also to the construc-
tion of global quantities such as angular velocity, moments of inertia etc., and to the
corresponding dynamical equations of motion. In a series of papers, Damour, Soffel &
Xu (1991, 1992, 1993) have constructed an improved post-Newtonian celestial mechanics
with the BCRS and GCRS as basis. The dynamical equation for rotational motion of
the Earth is given explicitly with full post-Newtonian expression for the torque in the
GCRS. For practical applications a model of rigidly rotating multipoles has been sug-
gested (Klioner et al. 2001). This approach is presently pursued to derive an improved
consistent post-Newtonian nutation series.

In a series of papers Xu and coworkers laid the foundation for a relativistic description
of elastic deformable rotating astronomical bodies (Xu et al. 2001, 2003, 2005). This
local approach still poses fundamental problems since the relation of the formalism with
observed quantities related with Earth’s rotation is still unclear.
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