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A THEMIS case study of Pi2 pulsations in the magnetotail and on the ground before a
substorm onset
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Using THEMIS spacecraft and ground data, we studied low-frequency Pi2 pulsations in the magnetotail and on the grounc
just before a substorm onset. A case study shows that a new compressional Pi2 pulsation was observed in the plasma sheet
earthward of the near-Earth reconnection site 4 min before initial auroral brightening or 2 min before auroral fading. The ion
and magnetic pressure perturbations appeared to be partly in phase at the beginning, indicating that the wave had fast mode.
similar wave was observed also tailward of the near-Earth reconnection site, although it occurred 4 min later. These waves mg
have been generated at the near-Earth reconnection site. On the ground, Pi2 pulsations were observed widely in the polar cap ¢
at the auroral oval before initial auroral brightening and auroral fading, although the amplitudes were small, compared to thos
associated with auroral poleward expansion. There was a tendency that the waves were observed first in the polar cap near 1
initial auroral brightening site and then in the surrounding regions. lonospheric convection began to be enhanced gradually 1 c

2 min after the Pi2 onsets. We discuss the causal relationship between the Pi2 pulsations in the magnetotail and on the ground
well as their role in substorm triggering.



