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GAIA simulations of solar flare impacts on plasma vortex and plasma bubble generation
In the equatorial evening ionosphere
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In the post-sunset equatorial ionosphere, neutral wind and the steep gradient of plasma density produce a clockwise plasr
vortex around geomagnetic field lines (looking North). The fast upward/poleward drift in the west side of the vortex is a gen-
eration factor of the plasma bubble. Meanwhile, solar flares intensify the EUV and X-ray radiation to decelerate the dayside
upward/poleward drift. The flares could have effects also on the post-sunset vortex, but the effects had not been clarified.

In this study we improved the GAIA, a coupled global atmosphere-ionosphere model, to simulate how the plasma vortex anc
density respond to an X17 flare. As a result, we found the following effects: First, during the intense EUV and X-ray radiation,
plasma density increased in the pre-sunset, drift velocity increased in the counterclockwise direction centering on the terminatc
line, and the density decreased in the post-sunset. After the flare irradiance decayed, the additional counterclockwise drift we
decelerated and the original clockwise vortex carried the density enhancement to the topside/poleward side and the density d
pletion to the bottomside/equatorward side. The drift along the vortex was accelerated from the bottomside/equatorward side t
the west side, and the density depletion penetrated to the topside/poleward side where the drift was decelerated. The velocity a
density structure was maintained until six hours after the beginning of the flare. In the presentation, we will evaluate the effect
of the flare on the plasma bubble with calculating the linear growth rate of the bubble.
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