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Abstract

The study of extrasolar planets has become important
since the discovery of a large number of these astro-
nomical objects. The diversity of planetary charac-
teristics observed raises questions about the variety of
climates. The influence of the astronomical and plane-
tary bulk parameters in driving the atmospheric circu-
lations continues to be poorly understood. In the solar
system the results from planetary spacecraft missions
have demonstrated how different the planetary climate
and atmospheric circulations can be. The study of ex-
oplanets is going to require a study of a far greater
range of physical and orbital parameters than the ones
that characterise our neighbour planets (in the solar
system). For this reason the study of exoplanets will
involve an even greater diversity of circulation and cli-
mate regimes.

We are developing a dedicated General Circula-
tion Model (GCM) for extrasolar planets called “Ex-
oclimes Simulation Platform”. This model will solve
the complex physical and dynamical equations that in-
clude fundamental principles of atmospheric fluid dy-
namics and various idealisations of, for example, ra-
diative transfer [1] and dry or moist convection. The
interpretation and analysis of the results from this
complex model will help us to have a better under-
standing on the diversity of climates and atmospheric
circulations.

Here we present the first results of our recent
scheme which represents the fluid dynamical phenom-
ena in the atmosphere. This new code solves the atmo-
spheric fluid equations in a rotating sphere (fully com-
pressible — elastic - nonhydrostatic system) using an
icosahedral grid. The grid is also modified to improve
the uniformity of the grid point distribution applying a
method called spring dynamics [2]. The results shown
include 3D experiments of gravity and acustic waves,
Held-Suarez test case [3] and an idealized hot-Jupiter

case.
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