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Current generator of the dayside cusp/mantle field-aligned current system
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The important elements of a large-scale magnetosphere-ionosphere current system include the magnetospheric dynamo t
maintains the voltage of the current system constantly and the current generator that produces the field-aligned currents (FAC
constantly. For the so-called region 1 and region 2 current systems, recent development of numerical simulation has almo:
clarified the physical processes of the above two elements. That is, the dynamo and the current generator are formed nearly
the same place, with the slow mode disturbance responsible for the dynamo and the Alfven mode disturbance responsible f
the FACs being coupled. In anticipation that the same mechanism is applicable to meso-scale FAC systems, this study focus
on the current generator of the dayside cusp/mantle FAC system. Here, the cusp/mantle currents indicate those associated w
the cusp/mantle particle precipitation in the noon sector as identified by low-altitude satellites. This FAC system is known
to be controlled by the dawn-dusk component (By) 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 1) and flowing away from the ionosphere on the poleward side (region 0). Th
flow directions are opposite in the Southern Hemisphere. When IMF By is negative, the above-mentioned flow directions revers
in both hemispheres. Concurrent precipitating particles imply that the midday region 1 on the equatorward side corresponds t
the magnetospheric cusp, whereas the region 0 on the poleward side corresponds to the plasma mantle. Using the Reprod
Plasma Universe (REPPU) code developed by Tanaka [2015], we successfully reproduced the region 1/region 0 system in tt
noon sector. Based upon the results of this simulation, we discuss the current generator of the cusp/mantle FAC system in deta
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