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Arase observation of the enhancement of whistler-mode chorus emissions in a dense
plasma region in the vicinity of plasmapause
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Whistler-mode chorus emissions play significant roles in the pitch angle scattering of energetic electrons in the kinetic energ
range from keV to MeV in the inner magnetosphere. Resonant electrons whose pitch angle becomes smaller than loss col
through the pitch angle scattering precipitate into the high latitude atmosphere, contributing the enhancement of diffuse/pulsatin
aurora. Previous studies suggested that the periodicity of pulsating aurora is closely related to the repetition period of choru
emissions, but the mechanism controlling the repetition period of chorus emissions has not been fully understood.

In the present study, we discuss the enhancement of chorus emissions in a dense plasma region around the plasmapause, b
on the Arase satellite observation. The event was appeared in the spectra measured by Onboard Frequency Analyzer (OFA)
Plasma Wave Experiment (PWE) on board the Arase satellite from 02:05 to 02:45 UT in 5 May 2017. During the event, Arase
moved from L = 5.4 t0 5.8, MLT from 01:00 to 01:30, and the magnetic latitude from 2.7 to 7.2 degree, respectively. By referring
the history of the upper-hybrid resonance (UHR) frequency identified in the spectra measured by High Frequency Analyzel
(HFA) of PWE, we found that Arase measured the enhancement soon after the crossing of the plasmapause around 02:03 L
The enhancement of the spectra was identified from 02:05 UT in the frequency range from 1.3 kHz to 2.3 kHz with a distinct
gap at 1.6 kHz. The frequency range of the waves decreased with increasing the radial distance of Arase from the Earth, close
associated with the decrease of the local background magnetic field intensity. These spectral characteristics are similar to tho
of typical lower-band and upper-band chorus emissions with a gap at half the gyrofrequency in the chorus source region.

The identified event of the chorus enhancement is interesting because (1) the background plasma density was significant
larger than those of chorus events typically observed in the outside of the plasmapause and (2) modulation of the plasma dens
was measured simultaneously with the variation of the spectral properties of chorus emissions. The number density of th
background plasma estimated from the UHR frequency varies from 57 to 109 duming a few minutes. Here, we used 3.2
kHz as the local electron cyclotron frequency fce by assuming that a gap at 1.6 kHz of chorus emissions corresponds to O.
fce. The ratio between fce and the plasma frequengyff../f.., varies from 21 to 28, whereas a typicgl/f.. in the chorus
generation region is less than 10 in the outside of the plasmapause. Based on the optdineaé estimate the resonance
energy for whistler-mode waves of frequency of Q.5tb 138 and 80 eV for the plasma density of 57 and 100 mespectively.

We present results of the detailed analysis of wave and particle data measured by Arase during the event in order to understa
the generation process of the observed chorus.
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