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Relationship between particle flux enhancements in the polar magnetosphere observet
by Cluster and the theta aurora
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The theta aurora is a sun-aligned aurora sometimes observed in the polar cap. The first global image was obtained in 198!
by the DE-1 satellite, and subsequent observations by the Akebono, Polar, and IMAGE satellites have revealed the feature of tl
theta aurora in the ionosphere. It was suggested that the theta aurora is generated by the twisted plasma sheet which is divic
into two parts and penetrates into the lobe region, the so-called bifurcated plasma sheet, in association with the change in si
of the By or Bz component of the interplanetary magnetic field (IMF). Some MHD simulations support this model.However,
there were few observations of particle flux enhancement in the polar magnetosphere that is believed to be the source of the the
aurora. Particularly there were no simultaneous multipoint observations to reveal the spatial structure and temporal developmer

In the present study, we have studied the relationship between the flux enhancement at 6-10Re and the theta aurora (obtair
the following results). Here we used particle data from Cluster CIS and PEACE for identifying the flux-enhanced region and
global images from Polar UVI, IMAGE FUV-WIC, and TIMED GUVI for the theta aurora.

(1) The spatial structure and temporal development of the flux-enhanced region was determined from simultaneous multipoir
observations by the formation-flying Cluster satellites; the flux-enhanced region moves in the dawn-dusk direction at 10-500 m/
at ionospheric altitude. The temperature and density in the flux-enhanced region are similar to those in the plasma sheet.

(2) The direction and velocity of the motion of the flux-enhanced region in the magnetosphere are approximately equivalent tc
those of the theta aurora in the ionosphere. Also, the shapes of the flux-enhanced region and the theta aurora are similar.

(3) The By component of the IMF changes sign at the time of the appearance of the flux-enhanced region which was estimate
from its motion. This result is consistent with the model mentioned above.

These results suggest that the flux enhancement is related to the theta aurora, and is generated by the sign change of the
component of the IMF.
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