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Current sheet signatures before substorms and bursty bulk flows
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The cross-tail current sheet is known to become thinner and stretched during the substorm growth phase, especially near-t:
region (X;s» more than -15Re). It is widely accepted that a current sheet, that may be as thin as ion inertial scale and may hav
an intense current in the center of the sheet, becomes unstable and enhancement of some kind of instability leads to expansi
signatures of substorms. Formation of the near-Earth neutral line is also explained in terms of the substorm onset. On the oth
hand, some recent observations with simultaneous ground and auroral observations have shown that some bursty bulk flows w
signatures of magnetic reconnection observed in the near-tail region are associated only with pseudobreakups without maj
onsets or the auroral brightening without poleward expansion signatures.

In this study, we selected fast bulk flow events (maximum perpendicular velocity more than 400 km/s) which are preceded
by the quiet / growth phases observed around the neutral sheet using Cluster magnetic field and plasma data obtained in t
magnetotail plasma sheet (%, between -15 Re and -20Re). Using the dataset and comparing the different levels of substorm
activity, we examined pre-fast flow characteristics of the current sheet in and around the neutral sheet. Some of the cases &
associated with a moderate intensification of the current density in the center, while in other cases especially without any clee
substorm activity, fast bulk flows are not preceded by any current density intensification before the initiation of fast flows even
for the Earthward flow cases. These results indicate that the current sheet thinning for the formation of the near-Earth neutral lin
does not necessarily occur globally from the near-tail to the mid-tail region. Several possible mechanisms to trigger the magnetsi
reconnection are further discussed.
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