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Study of the plasma density variation with the enhancement of chorus emissions in the
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Whistler-mode waves satisfy the cyclotron resonance condition with energetic electrons in the wide kinetic energy range from
keV to MeV in the inner magnetosphere. Previous studies suggested that whistler-mode chorus emissions play significant role
in the pitch angle scattering of energetic electrons contributing the enhancement of diffuse/pulsating aurora. The periodicity
of pulsating aurora is closely related to the repetition period of chorus emissions, but the mechanism controlling the repetitior
period has not been fully understood.

In the present study, we discuss the enhancement of chorus emissions observed in association with the plasma density variat
around the plasmapause, based on the Arase satellite observation. The event was appeared in the spectra measured by Onb
Frequency Analyzer (OFA) of 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 to 5.8, MLT from 01:00 to 01:30, and the magnetic latitude from 2.7 to 7.2
degree, respectively. The enhancement of the spectra was identified from 02:05 UT in the frequency range from 1.3 kHz to 2.
kHz with a distinct gap at 1.85 kHz, indicating upper and lower band whistler-mode chorus emissions. The frequency range
of the waves decreased with increasing the radial distance of Arase from the Earth, closely associated with the decrease of t
local background magnetic field intensity. The history of the upper-hybrid resonance (UHR) frequency identified in the spectra
measured by High Frequency Analyzer (HFA) of PWE showed that Arase measured the enhancement soon after the crossil
of the plasmapause around 02:03 UT. The number density of the background plasma estimated from the UHR frequency varie
from 24 to 77 cm-3 during a few minutes. We estimate the resonance energy for whistler-mode waves of frequency of 0.5 fce t
762 and 222 eV for the plasma density of 24 and 77 cm-3, respectively, where fce is the electron cyclotron frequency.

In this study, we focus on the correspondence among the enhancement of chorus emissions, plasma density variation, and 1
flux variation of energetic electrons measured by LEP-e. We found that the amplitude of chorus emission enhanced in the hig
plasma density region in the first half of the event but the correspondence becomes opposite in the latter half of the event. Th
results of the propagation angle analysis of OFA data suggested that observed chorus emissions propagated from the geomagn
equator, but the planarity fluctuates largely. The fluctuation of the planarity may suggest that the reflection and overlap of wave:
occur due to a steep change of the plasma density during their propagation. Furthermore, we found that the plasma densi
variation inversely correlated with the number of the counts of energetic electrons measured by LEP-e. These results sugge
that the plasma density structure identified by this study was formed by the intrusion of energetic electrons in the vicinity of
plasmapause. The interchange instability should be suggested as one of the candidates for the formation process of the den:
structure. We present results of the detailed analysis of wave and particle data measured by Arase during the event in order
understand the generation process of the observed chorus emissions.
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