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Based on the results of our statistical study of substorm with Geotail data, we have proposed a new model called Catapu
(Slingshot) Current Sheet Relaxation model. In this model, the initial variation starts at X "14 Re in the magnetotail rather than
X "-8 Re as predicted by the current disruption model, or X "-20 Re as predicted by the near-Earth neutral line model.

During the growth phase of substorm, the Poynting flux toward the plasma sheet center strengthens the cross-tail currer
Then the highly stretched current sheet with small dipole field relaxes resulting in the earthward motion of that current sheet
Simultaneously, the reduction of the total pressure progresses around the flow region at X "-16 Re, and the Poynting flux towar
the plasma sheet center further enhances about 4 min before the auroral breakup. Those variations work as a seed for t
disturbances in the inner magnetosphere which was in a marginal state against the instability such as ballooning instability. Th
occurrence of the instability produces the current disruption and dipolarization of the magnetic fields. Meanwhile, the earthwarc
flows produce a very thin current sheet at the boundary between the current sheet with highly stretched dipole field lines an
the Harris-type current sheet at X -20 Re. The magnetic reconnection starts in this very thin current sheet located at X "-20Re
Based on those results, we performed a case study of substorm events observed by THEMIS probes.

In the event observed on March 21, 2008, the earthward flows up to 400 km/s were observed to start at 0808 UT by P1 prob
at X "-14 Re. After 30 seconds, earthward flows were detected by P2 probe at X ™12 Re, followed by successive earthward flow
at P3 and P4 locations of X "-10Re, and P5 probe at X "-8Re. These earthward flows were accompanied by abrupt increase
northward magnetic field. As for the total pressure (the sum of the plasma pressure and the magnetic pressure), its decrease v
observed in association with the earthward flows at P1 location. The total pressure decrease was also detected by P2, P3, P4
P5 probes successively. Unlike the event observed on February 27, 2009, tailward flows were not observed since the most diste
probe from the earth was located within the distance of 20 Re where the magnetic neutral line is known to be formed. Those
variations are consistent with those predicted by the catapult (slingshot) current sheet relaxation model, implying the validity of
our model.
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