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A challenge to construct a new substorm image by coordinating ground auroral
observations and in-situ spacecraft observations

Machida, Shinobu

29,000,000

We have conducted integrated study by analyzing the ground-based auroral
imager data and the in-situ observational data from GEOTAIL, THEMIS and MMS spacecraft, and further
performing numerical plasma simulations. As a result, it was found that the electron tearing mode
instability takes place in the catapult current sheet, resulting in the magnetic reconnection at the

near-Earth neutral line. Moreover, the resultant high-speed plasma flows toward the Earth excites
instability caused by non-uniformity of the pressure, such as the ballooning instability, and
generates large-scale auroral disturbances. We could obtain a new substorm model revising previous
models. Furthermore, related studies have largely advanced our understanding on the magnetic
reconnection.
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