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In the Preliminary Impulse (PI) phase of the Sudden Commencement (SC), the dayside magnetopause is suddenly 
compressed. Then, the induced magnetosonic wave propagates in the magnetosphere around the Earth. The field-
perpendicular current flowing along the wavefront of the magnetosonic wave is converted into the field-aligned current 
in the inner magnetosphere. This field-aligned current reaches the ionosphere. Thus, the upward field-aligned current 
on the prenoon side, the perpendicular current of the magnetosonic wavefront in the magnetosphere, and the 
downward field-aligned current on the post noon side form a PI-phase current circuit [Araki, 1994; Fujita et al., 2003a].  
The PI signal in the magnetosphere propagates at the speed of the magnetosonic speed.  This fast propagation of the 
SC signal is detected by the satellite observation [Takahashi et al., 2017]. 
Besides, the ground network observation indicates that the duration of the PI magnetic signal on the ground is longer 
in the higher latitude [Araki, 1992].  This feature is also confirmed by the simulation [Fujita et al., 2003a].  It seems 
hard to explain this feature by the scenario of the magnetosonic wave propagation described above.  Thus, we intend 
to reveal this feature based on the MHD simulation study. 
In order to determine the PI current system from the simulation results, the current system from the point with the 
strongest PI field-aligned current in the ionosphere is usually selected as the starting point. This time, we select the 
high latitude area and the low latitude area where the PI current system is relatively strong, and the current line was 
traced starting from that location. As a result, the field-aligned current from the high latitude region is a current system 
consisting of the perpendicular current that connects the field-aligned currents in the prenoon and postnoon. While 
the current system from the low latitude region crosses the magnetopause. This current is connected to the 
magnetosheath current in the region where the magnetosheath is strongly deformed by solar wind shock passing 
through it. This PI current system was first discovered this time. 
Further results will be open in the talk. 
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