A model of MGD wave transmission through the ionosphere to the Earth's surface: accounting for the Hall effect and Earth's conductivity
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A model for the transmission of Alfvén and fast magnetosonic (FMS) modes through the ionosphere to the Earth's surface has been developed. The model is based on comprehensive analytical relations describing the interaction of magnetohydrodynamic (MHD) wave harmonic with a plane-layered system magnetosphere – "thin ionosphere" – atmosphere – Earth and can be used to study pulsations in the Pc2-5 and Pi2-3 ranges. This model allows the isolation of the influence of individual factors on the interaction of Alfvén and FMS waves with the ionosphere, such as ionospheric conductance, wave scale, geomagnetic field inclination, ground conductivity, etc. The spatial structure of the multi-component electric and magnetic field formed in the upper ionosphere upon the incidence of either Alfvén or FMS waves has been calculated together with the amplitude of the ground response. Attention is paid to the study of ionospheric shielding of incident high-frequency (Pc2-3 ranges) Alfvén waves, caused by the manifestation of the inductive Hall effect. For an incident FMS mode, the influence of Earth's conductivity on wave reflection is investigated. Specifically, reflection efficiency is compared for the granite crust and the ocean surface. An explanation is provided for the polarization structure of Pi2 pulsation fields recorded by low-orbit satellites at low latitudes.
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