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Ground-based multi-point observation of natural VLF emissions in Canada
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In this study, in order to clarify the relationship between the auroral activity and the plasma waves in the magnetosphere
we have been planning optical observations of the pulsating aurora and ground-based multi-point observations of the natur:
VLF emissions. Pulsating aurora is a kind of aurora showing large and small patches having an quasi-periodic variation in the
frequency of 0.1-90 Hz. The VLF whilstler-mode waves interact with more than 10 keV electrons and MeV electrons in the
radiation belts near the equatorial plane in the magnetosphere, then, cause the pitch angle scattering and the acceleration of
high energy particles. The simultaneous ground-based and satellite observations of optical images and natural VLF waves wi
the high-time resolution are quite important in the study of the magnetospheric dynamics.

We will install a ground-based observation network for the natural VLF emissions at Fort Smith (60.0 deg N, 248.1 deg E), Fort
McMurray (56.8 deg N, 248.6 deg E), and Athabasca (54.7 deg N, 246.7 deg E) in Canada around auroral and sub-auroral are:
We aim to identify in which L-value high energy electrons (10 keV to several MeV) are generated that is efficiently interactive
with the VLF emissions. Furthermore, we will study correlation between pulsating aurora and VLF emissions with a high-time
resolution to clarify the relationship between the auroral activity and the natural VLF emissions.

In this presentation, we will report the details of the observation system for the VLF emissions. Average intensity of the natural
VLF emissions on the ground is several fTMZ while, the sensitivity of the observation system achieves less than 1'¥#/Hz
which is sufficient for the VLF observation. The waveforms of the natural VLF emissions are digitized by an AD converter with
the sampling frequency of 100 kHz to be compared with the optical image in the high-time resolution. Then, the waveforms
are continuously stored in a large-capacity hard disk on a PC. Additionally, we have studied correlation analysis between th
pulsating aurora and the VLF emissions observed at Syowa Station (Antarctica). We will also discuss the results of the correlatio
analysis obtained by the single-site observation to show the importance of the ground-based multi-point observations for the VLI
emissions.
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