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Slow magnetohydrodynamic wave in a rotating sphere: Resistive and ideal instabilities
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The tendency that the geomagnetic field pattern observed at the surface slowly moves westward has been recognized as
geomagnetic westward drift. For example, relatively small-scale signals under Africa and the Indian Ocean are known to move
westward at least for the last hundred years. The origin of the westward drift is not fully understood. It is possible to attribute it to
advection because magnetic diffusion plays a secondary role, but it may be as a result of propagation of magnetohydrodynam
waves. Recent seismological studies suggest existence of a low-velocity layer at the top of the outer core. If this represent
a stable stratification, it is unlikely that convection near the core surface creates the relatively small-scale drifting signal suck
as seen under the Indian Ocean. However, it may be more natural to consider that such field pattern and movement represel
propagation of a wave confined in the stratified layer.

The magnetohydrodynamic wave in a rotating system, in particular a slow wave that is most relevant to the secular variation
is not fully understood. Previous studies mostly assume a cylindrical system in which a solution is periodic along the rotation
axis. In this study, | perform a linear analysis on slow waves confined in a rotating sphere, assuming an axisymmetric toroida
field inside. In particular, | focus on magnetic instability and summarize the results obtained for various basic magnetic fields.
When the magnetic field intensity is relatively weak, a resistive mode occurs with a slow eastward propagation. The critical
wavenumber becomes higher with a more localized magnetic field near the equator. When the magnetic field is strong, at lea
greater than 10 mT, an ideal mode occurs with a rapid westward propagation. This mode is enough to explain the geomagnet
westward drift, but the critical intensity might be too high.
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