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Abstract. We begin with the development of a new analytical theory for
the rotational motion of deformable celestial bodies. In this work we present
a new unperturbed Hamiltonian which includes the main term affecting the
Chandler period.

1. Motivation of this paper

The effect of the elasticity of the mantle on the Earth’s rotation has been
developed by Getino and Ferrdndiz (1991,1995) in a Hamiltonian frame-
work, using a set of Andoyer-like canonical variables, A, u,v,A, M, N (and
the auxiliary parameters o, I). As described in Getino and Ferrandiz (1995),
the main contribution to the Chandler period arises from the term T, that
is to say, the increment of the kinetic energy due to the centrifugal defor-
mation (caused by the own rotation of the Earth). So that, the principal
ideas of this work are, on the one hand, to consider a new expression of the
Hamiltonian in such a way that the new unperturbed Hamiltonian includes
the main effects affecting the Chandler period, in order to make its study
easier, and on the other hand, to develop an analytical theory suitable to
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be applied to more general celestial bodies, when the principal moments of
inertia are in the form A # B # C.

Let us break down the term T, into two parts, T, = ,9) + rl). From
Getino and Ferrdndiz (1991), the main part T has the expression:
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where D, is a coefficient depending on the internal structure of the body
(for the case of the Earth, D, = —2.845379 x 10%!c.g.s.), and A, B and C
are the principal moments of inertia including the effect of the centrifugal
deformation in the form A ~ Ao+ D,, B ~ Bo+D,, C ~ Co—2D,, where
Ao, Bo, Co correspond to the body in the absence of deformation (Getino
and Ferrdndiz, 1991). o

Now, if we define new principal moment of inertia A, B, C in the form
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the new unperturbed Hamiltonian has the following expression
M? - N? (sin’u coszu) N?
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and we can conclude that:

"The free rotational motion of a celestial body deformed by its own
rotation is described in first approximation by the solution of the Euler—
Poinsot problem corresponding to a rigid body with special principal mo-
ments A, B, C ”.

Thus, this solution will explain the Chandler period. The analytical inte-
gration of (1) by means of action-angle variables, as well as the development
of the of the perturbations due to the force function of the Earth-Moon
system is in progress, and we hope to present the obtained results soon.
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