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Non-thermal electrons at quasi-perpendicular shocks observed by Cluster
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ISEE1 and 2 found suprathermal electrons up to 20 keV in the downstream of Earth’s quasi-perpendicular bow shocks, but
the acceleration process by which such high energy, suprathermal electrons are created is still uncertain. We have studied their
statistical properties based on the GEOTAIL data, by restricting the events to quasi-perpendicular shocks.

Consequently, we found that the emergence of suprathermal electrons is controlled by such parameters as Ma (Alfven Mach
number) and magnetic disturbance (deltaB/|B|): As Ma or Magnetic disturbance increases, the energy spectra become harder.
However we could not understand the dominant controlling factor and the physical mechanism for electron acceleration at the
shock transition layer, since GEOTAIL is a single spacecraft and does not have enough time resolution to investigate the shock
transition layer.

We have found events in which non-thermal electrons are observed with Cluster in the bow shock. The multi-point measure-
ment enables us to more accuracy estimate parameters associated with the shock, thus we carry out detailed event analyses of
Cluster bow shock crossings on the basis of the results obtained by GEOTAIL. One event is characterized by high Ma and mod-
erate magnetic disturbance, while another is characterized by low Ma and high magnetic disturbance. For these events, therefore,
relation between electron acceleration and key parameters (Ma, deltaB/|B|) can be clarified.

We will also discuss effects of other factors, such as two- or three-dimensional structures of the shock, on the accelerated
electrons.


