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Exploring the Magnetosphere-lonosphere coupling process: emergence of
magnetospheric dynamics

Yoshikawa, Akimasa

12,200,000

Alfven
Hall Hall Hall

PBI

The ionosphere, which has traditionally been treated as a mirror image of
magnetospheric phenomena, was thoroughly analyzed to elucidate how ionospheric dynamics actively
influence magnetospheric dynamics in a coupled system. By implementing an algorithm that organizes
the energy and momentum exchange through Alfven waves entering and exiting the ionosphere into a
global solar wind-magnetosphere-ionosphere coupling simulator, it was revealed that the polarization

processes in the ionosphere, particularly the Hall polarization fields arising in non-uniform
regions of Hall conductivity, distort ionospheric convection. Consequently, the Hall polarization
electric field generated in this process, along with the associated field-aligned currents emerging
from the ionosphere, modifies magnetospheric dynamics.
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