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Three-dimensional simulation of midlatitude ionospheric irregularities in coupled E and
F regions
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From our previous studies with various observations and numerical simulations, ionospheric irregularities in the midlatitude
E region have been known to be strongly related with polarization electric field generated in sporadic-E (Es) layers. Neutral
wind shear or atmospheric gravity waves can produce such strong polarization field. On the other hand, medium-scale travelin
ionospheric disturbance (MSTID) observed in the midlatitude F region in nighttime is also considered to be associated with
electric fields. While the Perkins instability is the most plausible mechanism of MSTID, the growth rate of the instability is very
small and cannot explain the observed disturbances. Recently, it is proposed that the electrical coupling between the E and
regions can increase the growth rate of the Perkins instability. This coupling effect has been studied with a three-dimensione
numerical simulation model. Nemerical results of the Perkins instability are consistent with the linear growth rate based on the
Perkins’ theory when only the F region is considered in the simulation. On the other hand, the neutral wind and the density
profile in the E region strongly affects the growth of the Perkins instability. It suggests that the E region plays an important role
in electrodynamics in the midlatitude ionosphere.
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