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Severe erosion of the plasmasphere caused by the ring current particle injection
into the deep inner magnetosphere
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The geomagnetic storm that commenced on 8 September 2017 has a Dst minimum of -147nT and appears to be a
medium-sized magnetic storm at first glance, but it is known that it is a peculiar magnetic storm in various ways. For
example, it is an extreme erosion of the plasmasphere to around L=1.6, and a strong SAPS generation.

To investigate the cause of the extreme erosion of the plasmasphere during the Sep 2017 magnetic storm, data from plasma
wave and plasma particle measurements onboard the Arase satellite are analysed and compared with the same data during
the Aug 2018 magnetic storm.

Using the low-energy and mid-energy plasma instruments (LEPi, LEPe, MPEi, MEPe) onboard the Arase satellite, we can
comprehensively investigate the fluxes of electrons and ions with different energies. Also, the in-situ electron density can be
estimated by using the upper hybrid resonance frequencies detected from the plasma wave spectrum obtained by the plasma
wave experiment (PWE).

In the September 2017 event, the ion pressure peaks around L = 2.7-3.0, whereas in the August 2018 event it peaks around
L ~3.5. In addition, the electron pressure has a peak around L™2 in the September 2017 event, whereas it has a peak around
L=5.5 in the August 2018 event. These differences could be related to the stronger Ey field input into the magnetosphere by
the solar wind during the September 2017 event.

The above plasma pressure implies that the September 2017 magnetic storm has an eastward current inside L<3. When
this current forms a current closure with the ionosphere, the electric field created by the charge-up is the dawn-to-dusk
E-field which is in the same direction as the global convection E-field. This would be the cause of the extreme erosion of the
plasmasphere.
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