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ABSTRACT. This paper describes the objectives of the European DESCARTES sub-project
entitled “Advances in the integration of the equations of the Earth’s rotation in the framework
of the new parameters adopted by the IAU 2000 Resolutions” and reports on preliminary results.

1. THE EUROPEAN DESCARTES SUB-PROJECT

For many applications in Celestial Mechanics and Astrometry, the x, y-coordinates (denoted
X, Y ) of the Celestial Intermediate Pole (CIP) unit vector in the Geocentric Celestial Reference
System (GCRS), are extremely useful. They are for example the parameters to which the VLBI
observations are directly sensitive. It is therefore important to obtain the equations of the Earth’s
rotation as function of these parameters. This would allow us to provide a precession-nutation
model directly in the form recommended by the IAU 2000 Resolutions. With these considerations
in mind, the European DESCARTES sub-project entitled: “Advances in the integration of the
equations of the Earth’s rotation in the framework of the new parameters adopted by the IAU
2000 Resolutions” has been undertaken.

The main objectives of the project can be summarized as follows:

1. discussing the most suitable sets of variables to be used for integrating the equations of
the Earth rotation,

2. obtening the equations of the Earth rotation explicitly expressed with the Earth Orienta-
tion Parameters (EOP) that are recommended by the IAU 2000 Resolutions,

3. integrating these equations in order to provide the results with an accuracy compliant with
that required by the IAU 2000 Resolutions,

4. comparing the new solutions for X and Y with those derived indirectly from the IAU 2000
solutions for the classical ∆ψ and ∆ε variables,

5. transforming the solution for a rigid Earth to the non-rigid Earth,

6. comparing the solution obtained analytically with the observed parameters.
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2. VARIATIONAL EQUATIONS IN TERMS OF THE COORDINATES (X, Y ) OF
THE CIP IN THE GCRS

The differential equations of the rotational motion of a rigid Earth in the framework of the
IAU 2000 Resolutions have been derived from a direct application of the Euler’s dynamical
equations. The developments have led to equations which can be written in a compact form as:







F1 Ẍ + F2 Ÿ + F3 Ẋ
2 + F4 Ẏ

2 + F5 ẊẎ + F6 Ẋ + F7 Ẏ = L
Ā

G1 Ẍ + G2 Ÿ + G3 Ẋ
2 + G4 Ẏ

2 + G5 ẊẎ + G6 Ẋ + G7 Ẏ = M
Ā

(1)

where Fi and Gi are functions of X and Y , L and M are the components of the external torque
in the GCRS and Ā is for A+B

2
, A and B being the principal moments of inertia of the rigid Earth.

From a numerical evaluation of the order of magnitude of the terms in (1), it can be seen
that the prominent terms are F2 Ÿ and F6 Ẋ in the first equation and G1 Ẍ and G7 Ẏ in the
second one. The expressions of F2, F6, G1 and G7 as functions of the X and Y variables, are:
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The variational equations (1) can then be integrated by either an analytical or a numerical
method in order to obtain the solutions for X and Y in the absence of external forces. These
solutions will be used as approximations for the study of the perturbed problem in terms of X
and Y , which is under development in the frame of this project.
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