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There exists a global current system in the ionosphere due to magnetosphere-ionosphere coupling. However, the three-
dimensional structure and causality of it is not well known.

Previous studies on magnetosphere-ionosphere (M-I) coupling have approached the problem from different perspectives,
but each still has certain limitations. Nakamizo and Yoshikawa [2019] showed how to globally form the electrostatic po-
tential under the M-I coupled situation with the potential solver, but it was only horizontally two-dimensional. On the other
hand, Fujii et al. [2011] theoretically predicted the three-dimensional current structure with M-I coupling and then Yano and
Ebihara [2021] recalculated it, but they were only high-latitudinal region.

The purpose of this study is to reveal the three-dimensional global continuity structure of the ionospheric current system
triggered by Region-1 FAC. Also, we would show why it has such a structure.

We calculate the current system with electrodynamics component of GAIA [Jin et ai., 2011]. For analysis, we separate
electric field and current into two parts as explained in Yoshikawa et al. [2013]. One is a component in the case of the ab-
sence of Hall conductivity (called primary component), the other is an additional component of existence of Hall conductivity
(called secondary component). Then we could consider the formation mechanism of the current system theoretically from
calculational results.

In this time, we would show the importance of the Cowling effect through the results of how to form the equatorial elec-
trojet, and current structure and causality of off-dip equator and mid-latitude.
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