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Study of Alfven waves propagation in low-latitude ionosphere

SHI Run,ZHAO Zheng-Yu,DENG Feng
School of Electronic Information, Wuhan University , Wuhan 430079, China

Abstract Alfven waves propagating in the low-latitude ionosphere exhibit particular characteristics.
Firstly, sharp Alfven wave velocity gradient in the low-latitude ionosphere introduces ionospheric
Alfven resonator (IAR). Secondly, shear Alfven waves can propagate over a long distance at the
latitude direction due to the small magnetic inclination angle, and the propagation properties of
Alfven waves can be affected by the ionospheric parameters at different latitudes. Thirdly, the
low-latitude magnetic field lines are oblique to the ionosphere which is horizontally isotropic. In
absence of the field aligned electric field and by use of IRI07 model and MSISE00 model, a two-
fluid momentum model based on non-orthogonal coordinate system is used to simulate the
characteristics of Alfven wave propagation, reflection, and coupling. The results indicate that
TAR can also occur in the low-latitude ionosphere, and compressional mode excited by coupling
with shear mode is likely to diffuse to the magnetic equator. It is also found that TAR tends to
occur more frequently at nighttime than daytime with the resonance frequency increasing with the
L-shell.
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