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In this study, the chorus waves observed by the monopole mode of the Arase satellite are investigated.

In the monopole observation, it is possible to obtain phase differences or time differences of electric fields by comparing
the data between two monopole antennas. The phase differences of the waves or time differences of the structures passing
through the antennas are calculated by using correlation analysis and FFT on two observation data. Using these data, the
phase velocity of the waves and the relative velocity of the structure to the satellite can be calculated.

In the Arase satellite PWE, a pair of antennas can be regarded as one monopole antenna each, and monopole observation
is possible to obtain the differential signal between the antenna and the satellite ground [Kasahara et al., EPS, 2018].

The phase velocity and wavelength of the waves were estimated by monopole observation of the satellite with electrostatic
electron cyclotron waves [Shinjo, Master thesis, 2019]. In the observation of electrostatic solitary waves, the relative velocity
to the satellite and spatial scale of the corresponding electrostatic potential structures are calculated, and the polarity of the
potential is estimated from the analysis of the monopole observation data [Taki, Master Thesis, 2020].

In this presentation, we report on the results of monopole observations of chorus waves. It is expected that the same
waveform of the electric field is measured by both antennas for a chorus with fast phase velocity.

On the other hand, the cross-correlation analysis between two antennas for the chorus waves shows that the phase difference
between the antennas changes periodically with the spin. The phase difference is larger when the antennas are parallel to the
ambient magnetic field, and the phase difference has a minimum value when the antennas are perpendicular.

If we consider the wave normal angle of the chorus waves to be in the same direction as the ambient magnetic field, the
electric field oscillates in the vertical plane with respect to the background magnetic field. Due to the directivity of the
antenna, it is difficult to observe the electric field when the antenna and the background magnetic field are parallel. When
the wave surface is parallel to the antenna, the phase difference is minimal. In order to demonstrate that, we have conducted
numerical experiments simulating monopole observation, assuming a plane wave in three-dimensional space. In this way, we
are verifying the calculation method of the phase velocity by the monopole observation from the aspect of the observation
results and numerical experiments.

We will report the results of the observation and the verification.
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