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The Plasma Wave Experiment (PWE) on board the Arase satellite measures electric field from DC to 10 MHz, and magnetic
field from a few Hz to 100 kHz. The waveform capture (WFC) is one of subsystems of the PWE and is dedicated to measuring
waveform for the two electric components and three magnetic field components. WFC aims at detailed observation of plasm
waves in the VLF range such as chorus, hiss and lightning whistler in the Earth’s inner magnetosphere, but it is necessary to &
corrected for gain and phase using frequency responses of sensors and receivers. In particular, the electric field data needs to
corrected in consideration of the antenna impedance of the electric field sensor. Currently, this is corrected assuming a vacuul
but the characteristics of the impedance change depending on the electron density and temperature at the observation point.
the present paper, we introduce how to calibrate the gain and phase of electric waveform data using natural waves.

In this research, the effect of the impedance is estimated by calculating the refractive index value of the observed chorus b
two different methods and comparing the difference between the two refractive indexes.

In the first method, we calculate the refractive index by using the observation data. First, we convert the five components o
electric and magnetic waveforms into complex waveforms by Hilbert transform. Next, the refractive index is calculated using
these complex waveforms and wave normal vector (k vector) of a chorus element estimated using only three magnetic fiel
components. We calculate the refractive index using the frequency range in which the chorus wave is observed. It is note
that the obtained refractive index is a complex number. In another method, using the wave normal vector described above ar
the electron density at the observation point, we calculate the theoretical refractive index which satisfies dispersion relation o
whistler mode wave. In the calculation, we select the frequency with the largest intensity in the chorus element. By obtaining
the ratio of the absolute values of the two refractive indexes, it is possible to correct the gain of the electric field component. Or
the other hand, the phase of the electric field component can be corrected by calculating the argument of the complex refractiy
index obtained by the former method.

In this study, we evaluate the estimated results by comparing with the antenna impedance derived from the software calibratio
function implemented in the PWE.
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