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Substorm onset and pseudo breakup
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The onset process of auroral substorms in connection with the vertical evolution of auroral particle acceleration is studied or
the basis of auroral kilometric radiation (AKR) dynamics. We show that the auroral acceleration process at substorm onset bas
cally consists of two stages: (1) appearance/intensification of a low-altitude acceleration region at 4000-5000 km accompanie
by initial brightening and (2) breakout of high-altitude field-aligned acceleration above the pre-existing low-altitude acceleration
region at 6000-12,000 km, which is followed by auroral breakup and poleward expansion. It is also noted that the precursor-like
phase before auroral breakup (between initial brightening and breakup) may correspond to pseudo breakup. That is, pseu
breakup may be the case when enhanced low-altitude acceleration (=initial brightening) is not followed by high-altitude acceler-
ation (=auroral breakup and poleward expansion). If that is the case, the buildup of high-altitude acceleration divides substorm
between substorm onset and pseudo breakup.



