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Measurement of wave normal directions of VLF waves propagated through
the ionosphere by means of the VLF Doppler technique

By

Iwane Kimura, Kenji Hiraisur and Tetsuo ToMiMOTO

Abstract: Wave normal directions of VLF signals propagating through the iono-
sphere can be determined by measuring Doppler frequency shift of the signals by
means of rocket borne receivers. Two rockets were launched to detect the NWC
signal of 22.3kHz which was transmitted from Australia and propagated on two
completely different paths, one being propagated through the earth-ionosphere wave
guide and up to the rocket, the other propagated down to the rocket by the whistler
mode directly from the source in the opposite hemisphere. The wave normal direc-
tions of the latter mode were almost vertically downward in the ionosphere in the
northern hemisphere, although substantial error was involved in the determination
of the wave normal direction for a part of the upgoing flight of the rockets, due

to the relative geometry of the directions of the rocket flights and the geomagnetic
fleld.
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