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Derivation of dispersion of ECH waves and electron temperature from the inter-
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Electron Cyclotron Harmonic Waves (ECH) are longitudinal waves oscillating perpendicular to the ambient magnetic field
and characterized by a harmonic structure that appears at (n+1/2) times the electron cyclotron frequency fce. The dispersion
of ECH waves strongly depends on the electron temperature. Thus it is possible to estimate the electron temperature by
determining the dispersion of ECH waves based on the plasma wave observation. This method is important because the
energy of the core electrons, which determines the temperature of electrons, can be below the lower limit of the energy range
covered by plasma particle sensors.

In this study, the dispersion of ECH waves is estimated using interferometry observations by the Arase satellite. Interfer-
ometry is a method to calculate the velocity and spatial scale of an object by making observations at multiple points and
cross-correlating the data. The interferometry performed by the Arase satellite uses only two of its four antennas, and the
interferometry is achieved by recording the differential voltages between each antenna and the satellite ground.

The phase difference and phase velocity of ECH waves between fce and 2fce are calculated in the frequency domain. It is
found that the phase difference is larger at lower frequencies and the phase velocity is faster at higher frequencies. This is
thought to be due to the fact that the phase velocity is faster at higher frequencies in the same branch as expected from the
dispersion of ECH waves.

In this presentation, we will show the dispersion curve of ECH waves and estimated electron temperature from the
interferometry observation performed by the Arase satellite.
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