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Changes of global ionospheric current patterns associated with the development of the
R2-FAC deduced by the GEMSIS-POT
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Takashi Kikuchi[4]
[1] STEL, Nagoya Univ; [2] NIFS; [3] STE lab., Nagoya Univ.; [4] STEL, Nagoya Univ.; [5] Particle and Astrophysical
Science, Nagoya Univ.; [6] RISH, Kyoto Univ.

Toward the understanding of the magnetosphere-inner magnetosphere-ionosphere coupled system, we have developed a
dimensional ionospheric global potential solver (GEMSIS-POT). The outline of the model has already been reported,; it solves the
Ohm'’s law under the thin-shell approximated 2-D ionosphere, with FACs in the polar region and height-integrated ionospheric
conductivity.

Although the FACs and ionospheric conductivity are intrinsically related to each other, we set them a priori at present becaus
there is still no theory describing the development of the FACs-conductivity coupled system self-consistently. We have alsc
not included the neutral wind dynamo, of which effects on the ionospheric dynamics have been considerably investigated b
previous studies [e.g., Richmond et al., 1973]. However, our solver is really useful for understanding the fundamentals of the
current circuit/energy transport in the magnetosphere-inner magnetosphere-ionosphere system.

By using the solver, we investigate (1) the relationship between the conductivity and electric field in the middle and low
latitude ionosphere and (2) how the current density ratio and latitudinal/longitudinal distribution of R1-FAC and R2-FAC affect
the electric field distribution and current pattern in the middle and low latitude ionosphere. Here, FACs are distributed with
reference to the empirical model by Hori et al. [in preparation] and the conductivity enhancement associated with auroral
activities is also given by the empirical models [e.g., Hardy et al., 1987] but its location is adjusted according to that of the
distributed FACs.

As for the point (1), it is confirmed that the difference and gradient between dayside and nightside conductivities are the
keys to reproducing the realistic electric field pattern. As for the point (2), the low latitude electric field is reversed when the
current density of R2-FAC reaches 0.6-0.7 times that of R1-FAC under the FACs distribution assumed here, depending on th
relative position of FACs and conductivity enhancement. This state is considered to be representing a stationary state during «
overshielding by R2-FAC. In this talk, we especially discuss the global ionospheric current patterns both for the R1-dominatec
case (undershielding) and R2-dominated case (overshielding).
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