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Comparative experiments of two type r.f. probes
in the ionospheric plasma
By
Shigeyuki MINAMI and Yoshio TAKEYA

Abstract: The resonance probe is a type of radio frequency probe, which
was developed 15 years ago. At first, the relationship between resonance
peak characteristics and the plasma parameter were studied. Actually
electron density determination using the resonance probe is very difficult
because sensitivity of anti-resonance dip which gives electron density, is
very low, and usually it is masked by plasma noise and potential drift.
The differential resonance probe which was developed in order to avoid
these impediments, has two symmetrical floating probes. One acts as a
single resonance probe, while the other one gives the reference floating
potential of plasma. Using a differential amplifier, common mode noise
is removed. In this paper, the properties of the differential resonance
probe which show anti-resonance clearly are considered, together with
the accuracy of the probe.

At first, the theoretical approach of the resonance probe in magneto
plasma is performed using plasma impedance theory at radio frequency.
It is shown that anti-resonance frequency of the resonance probe is upper
hybrid frequency, the same as in the impedance probe.

Second, the experimental results are compered with theoretical
caliculations. Comparision of properties of the differential resonance
probe are performed using low temperature (about 0.1eV) and low
density (10* —IOGel/cc) in space simulation chamber (diameter 2m,
length 3m) using back diffusion type plasma source, and ionosheric
plasma using sounding rocket. Experimental results show that electron
density computed by the above two methodes agree with an error
range of * serveral percent in uniform plasma.
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Deviation of the results of electron density by impedance probe from
the results of the resonance probe occue when the potential difference
between plasma potential and potential of rocket body or probe supporter
is large. The resonance probe has an insulated probe bottom to escape the
sheath of the capacitance. This effect of apparent low density measured by
the impedance probe is verified by laboratory experiments.
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