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MHD simulation of the vortices and FAC formation associated with magnetospheric
substorm, and the substantiation using THEMIS data
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Recent combined space and ground observations in the magnetosphere and ionosphere have demonstrated that the vort
in the plasma sheet are associated with the substorm current ii§eliieg et al.,2009; Keika et al.,2009]In this study, the
relationship between the plasma vortices, current wedge and generator ¢Ugenf009]is studied using three dimensional
MHD simulations on the basis of the spontaneous fast reconnection model. In the reconnection evolution, plasmoid ahead of tf
earthward fast plasma flow accompanied with the magnetic dipolarization collides with the wall boundary. Then, a pair of the
vortices forms, and magnetic field lines are strongly sheared around them. The sheared magnetic field generates field-align
currents through the vortices region. Additionally, the generator currents bounded on the flow braking region are generated. Thi
suggests that the generator current charges the magnetic energy and the energy keeps the configuration of the current wedge.
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