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Time variation of outer boundary position of the outer radiation belt : THEMIS
observation
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It has been known that radiation belt structure vary according to magnetic storms and/or solar wind disturbances, which i
a result of balance between acceleration and loss. The mechanisms of loss of radiation belt electrons consist of both adiaba
and non-adiabatic mechanism. The adiabatic loss mechanism is a pseudo-loss process associated with ring current enhancen
and/or the dayside magnetopause compression which is caused by the conservation of the third adiabatic invariants. The nc
adiabatic mechanism involves the wave-particle interaction and the magnetopause shadowing (MPS). There have been seve
discussions whether the MPS is actually effective for the loss of the outer radiation belt electrons. Further statistical study is
necessary to clarify the MPS effect for the loss of radiation belt electrons.

In this study, we investigate the role of MPS on the time variation of the outer edge of the outer radiation belt using THEMIS
/ SST. In order to remove the adiabatic effect, we use Roedtrak is directly derived from the third adiabatic invariant. We
define the loss event as when the outer edge of the outer radiation belt moves rapidly earthward. As the result, we found that sol
wind dynamic pressure and IMF Bz tend to have large value compared with the non-event. Moreover, the magnetopause locatic
tends to shift earthward during the event. These statistical results are mostly consistent with previous test particle simulation
and observational studies which suggested the MPS may efficiently work for the loss. These results suggest that rapid inwar
movement of the outer edge of the outer radiation belt is caused by the MPS.
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