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Man-made VLF/LF radio wave observations have been started at Ny-Alsound in
Norway and Athabasca in Canada. These observations have been used to study
precipitations of high-energy (>100keV) electrons into the atmosphere during the
geomagnetic storm and substorm. Local time distribution of the electron precipitation
events was examined and was compared with the substorm onset timing. The data
indicates that plasma wave are responsible for the energetic electron precipitation into
the atmosphere through the pitch angle scattering.
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Figure 1: A low frequency radio antenna (vertical
mono-pole) installed at Ny-Alesund on Mar. 2010.
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Figure 2: Radio propagation paths from transmitters

(Anthorn, Cumbria, England, 60.0kHz and

Mainflingen, Germany, 77.5kHz) to receiver

(Ny-Alesund).
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Figure 4: Phase variations during a main phase of

geomagnetic storm (May 2, 2010). An abnormal
phase variation is seen from 14 to 16 UT.
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Figure 6: Local time distribution of time

differences of onsets between substorm and th
electron precipitation determined by the VLF/LF

observation.
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Figure 7: (left) Radio propagation paths
from transmitters to Athabasca. (right)
Example of a radio spectrum measured at
Athabasca.
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