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Whistler-mode chorus emissions play significant roles in the acceleration and loss of energetic electrons in the magnetosphel
One of the important factors which control periodic enhancement of chorus emissions is ULF (Ultra Low Frequency) waves.
Jaynes et al. (2015) reported that the periodic variations of chorus emissions associated with the toroidal and poloidal compc
nents of Pc4-5 ULF waves, while chorus emissions enhanced twice during one wave period of the ULF waves. Previous studie
also suggested that enhancement of the temperature anisotropy of energetic electrons in the wave generation region should
required for the generation of chorus emissions. In order to investigate the correspondence between ULF waves and the intens
variation of chorus emissions, in addition to the wave observation, we examine variations of the flux and the pitch angle distribu-
tion of energetic electrons, which are simultaneously observed with these waves.

In the present study, we investigate the relationship between chorus emissions and ULF waves using particle and electroma
netic field observations made by the Arase satellite. We focus on the event observed by the Arase satellite from 2130 to 220
UT on March 27, 2017. The Arase satellite was located at the magnetic local time about 04:00, the magnetic latitude abou
-10 degrees, and the L-value about 6 during the event. From the observation of the Onboard Frequency Analyzer (OFA) of th
Plasma Wave Experiment (PWE), the Magnetic Field Experiment (MGF), the Medium-energy particle experiments - electron an-
alyzer (MEP-e) and the High-energy electron experiments (HEP), we found one-to-one correspondence among chorus emissior
toroidal mode ULF waves and energetic electrons; chorus emissions enhanced at the timings when the toroidal component:
magnetic field oscillation had a peak in the westward direction, and then the flux and the temperature anisotropy enhanced in tt
40-60 keV energy range. The one-to-one correspondence is inconsistent with Jaynes et al. (2015). In addition, we evaluate tl
resonance energy of the observed chorus emissions using the data observed by MGF and the High Frequency Analyzer (HFA)
PWE. We estimated the resonance energy at about 20-400 keV, so it is suggested that the intensity variations of chorus emissic
are caused by variations of energetic electrons.

We consider that the modulation of energetic electrons is caused by the drift resonance with the ULF wave. From the drift
resonance condition of electrons with 50 keV, the azimuthal wavenumber (m-number) can be estimated as 56-81 for the equi
torial pitch angle range from 0 to 90 degrees (c.f. Southwood et al., 1969). Then, the guiding center motion of electrons whick
resonates with the ULF wave assuming that the ULF oscillations in the electric field is 90 degrees late from those in the magneti
field, namely that the observed ULF wave is standing wave (c.f. Takahashi et al., 1996). Based on the assumed phase differen
the electric field component of the ULF wave oscillates radially outward at the timings when the fluxes of energetic electrons in-
crease. Then the electric drift velocity is directed westward, and make the drift velocity of energetic electrons smaller. Similarly,
when the electric field component oscillates radially inward, the fluxes of energetic electrons decrease, the electric drift velocity
is directed eastward and the drift velocity of energetic electrons becomes larger. We suggest that the azimuthal inhomogeneity:
energetic electrons due to the modulation of the drift velocity can be responsible for the observed flux fluctuations of energetic
electrons and resultant intensity modulation of whistler-mode chorus.
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