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The internal evolution of planetary bodies often include solid-state convection. This phenomenon may have a large
impact on the various interfaces of these bodies (dynamic topography occurs). It also affects their gravity field
(and the geoid). Since both geoid and topography can be measured by a spacecraft, and are therefore available for
several planetary bodies (while seismological measurements are still lacking for all of them but the Moon and the
Earth), these are of the first interest for the study of internal structures and processes.
While a classical approach now is to combine gravity and altimetry measurements to infer the internal structure
of a planet [1], we propose to complement it by the reverse problem, i.e., producing synthetic geoid and dynamic
topography from numerical models of convection as proposed by recent studies (e.g. for the CMB topography of
the Earth,[2]).

This procedure first include a simple evaluation of the surface topography and geoid from the viscous flow
obtained by the 3D numerical tool OEDIPUS [3] modeling convection in a spherical shell.
An elastic layer will then be considered and coupled to the viscous model – one question being whether the elastic
shell shall be included ’on top’ of the convective domain or within it, in the cold ’lithospheric’ outer region. What
we will present here corresponds to the first steps of this work: the comparison between the response functions
of the topography and the geoid obtained from the 3D convection program to the results evaluated by a spectral
method handling radial variations of viscosity [4]. We consider the effect of the elastic layer whether included in
the convective domain or not. The scale setting in the context of a full thermal convection model overlaid by an
elastic shell will be discussed (thickness of the shell, temperature at its base...).
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