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Plasma Measurements in the Upper Atmosphere
with the Impedance Probe.

By

Hiroshi Ovya and Tatuzo OBAyAsHI

Abstract: The theory of impedance probe in a wide frequency range including ELF to
HF has been developed for the diagnostics of the plasma in space. It has been predicted
by this theory which treat the plasma as a special dielectrics, that the gyro resonance
frequencies and the hybrid resonance frequencies can be determined without disturbance
due to the existence of the ion sheath, and also determined without disturbance of attitude
variation relative to the magnetic field.

Two rocket experiments had been carried out in 1965. The existence of the theore-
tically predicted electron gyro resonance and the upper hybrid resonance as well as the
sheath resonance had been confirmed. One of these experiments was performed to inves-
tigate the fundamental property of the probe impedance in the space plasma by two fixed
frequencies, 5.01Mc and 1.15Mc. The other experiment was carried out to develope a
new type of sweep frequency impedance probe. which is called gyro-plasma probe.
By using the measured upper hybrid frequency, the electron density profile with error

less than +39% was obtained.
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3 23 IPT Experiments in 1965 and 1966
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