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Origin of the nightside ionospheric convection system for oblique northward
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When the interplanetary magnetic field (IMF) is northward, there appears an ionospheric convection system on the nightsid
that depends on the By component of the IMF. For negative By, this convection is clockwise in the Northern Hemisphere wher
viewed from above the ionosphere and counterclockwise in the Southern Hemisphere when viewed from the Northern Hemi
sphere through the glass Earth. For positive By, the above-mentioned rotation direction reverses in both hemispheres. Taguchi
al. (1993) and Grocott et al. (2005) proposed that this convection system was a consequence of Dungey-type reconnection in tl
magnetotail. However, the idea is rudimentary, and a quantitative modeling is needed for further discussion. The purpose of thi
study is to clarify the origin of the above-mentioned nightside convection system by quantitative numerical modeling.

The Reproduce Plasma Universe (REPPU) code (Tanaka, 2015) solves the solar wind-magnetosphere-ionosphere coup!
system in a self-consistent manner by magnetohydrodynamic approximation. Using the REPPU code, we reproduced the B
dependent convection system in the simulated magnetosphere after integrating about 120 minutes under the IMF conditions |
B=5nT (intensity) and theta=35 degrees (clock angle). The locus of the vortex approximately coincides with the maximum of
the field-aligned current intensity, indicating that the convection system and the field-aligned current system are formed in ¢
self-consistent manner. We traced the current line from the field-aligned current peak in the ionosphere to the magnetospher
and identified the dynamo region where j.E is negative (with j and E being the current density and the electric field, respectively).
In the dynamo region, thermal energy is converted to electromagnetic energy. In addition, in the dynamo region, div(Vperp)
is negative (Vperp being the plasma velocity component perpendicular to the magnetic field). This result is interpreted by ex:
panding slow mode disturbances. The dynamo region is located at the end of the high pressure plasma region protruded fro
the plasma sheet into the lobe. The formation of this protrusion appears to involve interchange instabilities in the magnetotail
Therefore, we conclude that the conventional model in terms of Dungey-type reconnection in the magnetotail is incorrect for the
explanation of the By-dependent nightside convection system.
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