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Spatial structures of magnetospheric interchange modes assuming the dipole field
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Magnetospheric interchange modes are ideal magnetohydrodynamic (MHD) modes, which do not bend magnetic field lines i
the magnetosphere. In the magnetosphere there are two interchange modes driven by different mechanisms:one is the pressi
driven mode, which is mainly driven by the pressure gradient in the meridional plane, and the other is the ionosphere-driver
mode, which is driven by the horizontal plasma displacement on the spherical ionospheric surface. In order to delineate thes
two modes, spatial structures of the two modes are investigated by assuming that the unperturbed magnetospheric configurati
has axial symmetry and the unperturbed magnetic field is represented by the dipole field. In order to satisfy the assumption ¢
eikonal ansatz, both modes must have perpendicular wavelengths much smaller than the background inhomogeneity scale leng
In order to clarify the difference of the spatial structures of those two modes, two opposite limits are considered. One is a mod
with the perpendicular wave vector parallel to the azimuthal direction. This mode is essentially pressure-driven and it become
unstable when the unperturbed pressure gradient is steeper than the adiabatic pressure gradient in the dipole field. Due tc
condition on eikonal, the azimuthal mode number m must be larger than m=7. A wavefront and a plasma displacement vecta
for this mode lie in the meridional plane, and the directions of the displacement vectors at the peak and the trough of the wav
amplitude are opposite. On the other hand, a mode with the wave vector parallel to the meridional direction is ionosphere-driver
The m=0 mode is unconditionally unstable. Assuming a pressure scale length of a few earth’s radii, which corresponds to
stable pressure-driven mechanism case, the m=1 mode is also shown to be unstable in the inner magnetosphere. The m=0 m
has a circular wave front, which is parallel to lines of latitude. On the peak and the trough of the wave amplitude the plasma
displacements are parallel to the azimuthal direction and their directions are opposite. Therefore, the pressure-driven mode al
the ionosphere-driven modes have completely different spatial stuructures. The plasma displacements for the two modes a
orthogonal. Thus, this difference in spatial structures of those two modes is useful to delineate the physical mechanisms drivin
the magnetospheric interchange modes.
