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Magnetospheric dynamo driving the dayside cusp/mantle field-aligned current systems
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The field-aligned current (FAC) systems in the dayside cusp/mantle region are controlled by the dawn-dusk (By) componen
of the interplanetary magnetic field (IMF). Observations by low-altitude satellites indicate that when IMF By is positive, in the
Northern Hemisphere, there appears a pair of FAC sheets flowing into the ionosphere on the equatorward side (midday region
and flowing away from the ionosphere on the poleward side (region 0). The flow directions are opposite in the Southern Hemi-
sphere. When IMF By is negative, the above-mentioned flow directions reverse in both hemispheres. Concurrent precipitatini
particles imply that the midday region 1 on the equatorward side corresponds to the magnetospheric cusp whereas the regior
on the poleward side corresponds to the plasma mantle. Although this morphology is well established, as for the understandin
of the magnetospheric source processes driving those currents, there has been almost no progress in the past two decades.
is because it is very difficult to investigate the physical processes in the magnetosphere from observations. To overcome th
difficulty, using the solar wind-magnetosphere-ionosphere simulation code developed by Tanaka [2015] (the Reproduce Plasn
Universe (REPPU) code), we examined the dayside FAC systems. We found the following.

(1) Midday region 1 and region O currents are closed in the high plasma pressure region in the magnetosphere located at
geocentric distance of about 10 Re (the so-called 'cusp’). The field-perpendicular current connecting the two currents does nc
simply flow latitudinally but spirally encircles the high-pressure region several times making the current loop coiled.

(2) The poleward side of the high-pressure region is a dynamo (releasing electromagnetic energy) while the equatorward sic
of the high-pressure region is a load (accumulating electromagnetic energy). The dynamo process is interpreted in terms ¢
expanding slow mode disturbances.

(3) The prenoon or postnoon region 0 current closes with the dawnside or duskside region 1 current in a near-Earth (about 6 F
in geocentric distance) dynamo region. The field-perpendicular current in the dynamo region directly connect the two current:
and forms a simple current loop. Thus, the postnoon or prenoon current system is obviously different from the midday current
system.
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