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VLF emissions (right-handed circularly polarized waves) are common phenomena in the magnetosphere. VLF emission
greatly contribute to pitch angle scattering for the generation of pulsating aurora (tens of keV to 100 keV electrons) and ac-
celeration of MeV electrons in the radiation belts. We have been conducting the ground-based observations of VLF emission
(10Hz to tens of kHz) at Athabasca (L = 4.3) in Canada. Ground-based observations can continuously observe VLF emissior
propagating along the geomagnetic field line from the magnetospheric source region at a fixed L with a high time resolution.
However, observation data include stationary noise (white noise and line noise etc.) and a pulse noise (atmospheric noise al
artificial clock noise etc.) coming from artificial facilities.

We have studied a noise reduction technique by using audio signal processing techniques. To remove the stationary noises, \
use spectral subtraction (SS) method. SS method uses an average noise spectrum in the noisy data to remove background n
components in the frequency domain. In this study, to estimate the average noise spectrum, spectral entropy method is used |
distinguishing the signals from the noises. The spectral entropy for the noises becomes larger due to its random behavior. |
contrast, the spectral entropy for the signals becomes smaller. Chirp signals (2 to 4 kHz) (simulated chorus waves) with stationat
noises were evaluated by using the SS method. The noise reduction result by the SS method showed that the SNR was improv
from 0dB to 10dB. We could extract auroral hiss emissions from observation data including strong lighting sferics (5 to 10 kHz)
by using the SS method combined with the expected wave polarization. Auroral hiss emissions had a lower cutoff frequenc
of around 10 kHz and showed a good correlation with auroral activity. The lower cutoff frequency of auroral hiss decreased as
the auroral activity moved to lower latitudes. This would be caused by the latitude dependence of the resonance cone angle
auroral hiss.

In this presentation, we will discuss our noise reduction technique for VLF emissions and generation frequency analysis o
auroral hiss in detail. We believe that our noise reduction technique can significantly contribute to reduction in the cost and time
for a conventional EMC test.
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