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Study on direction finding of plasma waves measured by the PWE on board the Arase
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The Arase satellite was launched in December, 2016 to study the acceleration and loss mechanism of relativistic electrons |
the radiation belt. In order to achieve this purpose, the Arase measures electric and magnetic wave fields and plasma particl
in the inner magnetosphere. The PWE (Plasma Wave Experiment) on board the Arase covers wide frequency range from DC
10 MHz for electric field and from a few Hz to 100 kHz for magnetic field. The PWE measures two types of data: "continuous
data” and "burst data”. The continuous data mainly consists of spectrum data generated 24 hours per day for surveying the enti
observation region, while the burst data is intended for detailed scientific analysis. Because of the limitation of the telemetry
resource, we intermittently measure the burst data, but we can obtain raw waveform data which consists of two components ¢
electric field and three components of magnetic field.

In the present study, we introduce the direction finding results derived from the PWE burst data. In the direction finding
analysis, we calculate spectral matrix which consists of variance-covariance of the observed electric and magnetic field signal
We need covariance between electric and magnetic components to determine the absolute direction of the wave, otherwi
ambiguity of direction polarity remains. In the case of continuous data, however, covariance between electric and magnetit
field components are not available due to limitation of the PWE specification. On the other hand, we have five components o
waveforms which enable us to calculate covariance between electric and magnetic components in the burst data, and we exp«
precise direction of the wave. Furthermore, elements of the chorus and lighting whistler can be analyzed by deriving the spectrut
from the waveform data of the burst data with a fine time resolution.

In the presentation, we introduce evaluation results of propagation directions and Poynting vectors of chorus and lightninc
whistlers with a fine time resolution from the burst data.
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