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Theoretical studies on magnetohydrodynamic waves and implications for inferring
Jupiter®s internal structure
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Theory sug?ests the metallic hydrogen region in Jupiter™s deep interior may
host waves. We considered a special class of waves whose transverse motions are confined to
cylindrical surfaces aligned with the rotation axis of the gas giant and travel in radius
perpendicular to the axis. This wave mode has been shown to travel within Earth®s liquid iron core.
Performing three-dimensional spherical numerical simulations for the Jupiter"s magnetohydrodynamic
fluid, we predicted its excitation on timescales of several years. The waves were found to be
reflected at a transition to the molecular hydrogen region. Our simulations demonstrated that
changes in zonal flow nearer the planet"s surface, and possibly in the rotation period, might reveal
its signal.
We furtﬁer analysed the models to yield Rossby waves, which are best known to play a role in Earth"s
atmosphere, could travel eastwardly on timescales of months-years inside the gaseous planet.
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