78

Glass-Sealed Langmuir Probe 5 % ¢0 Electron Temperature

Probe iz X % Fisi 2R G D BLH|
—RBTEE -BEOHE—
INLIZE—RR* o SERIVHES « HlEy R

Measurement of Electron Density and Temperature by

Means of Contamination-Free Probe

Koichiro Oyama*, Kunio Hira0* and Shigeru Mivazakr+*

Abstract: In plasma diagnosis by means of a Langmuir probe, con-
tamination of the electrode is a quite serious problem. In order to get reliable
data of space plasma, cleaning of the electrode is an essential requirement.
The instrument which is not influenced by the electrode contamination must
be developed. In this paper we recommend two types of probes; one is a
glass-sealed Langmuir probe and the other is an electron temperature probe.
These two probes are free from contaminaton effects and can give reliable
electron density and temperature in the ionospheric plasma. Finally this paper
briefly discusses the application of the Langmuir probe to polar ionosphere

study.
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Fig. 2. Characteristics of probe current and potential obtained by uncleaned and

cleaned cylinder probe.
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Fig. 3. Comparison of electron temperatures obtained by the Langmuir probe (left) and by the electron temperature probe (right).
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Fig. 5. Out-put waveforms of the uncleaned (left) and cleaned (right) electron temperature probe.
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Fig. 6. Vertical distribution of electron temperature
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Fig. 7. Payload containing the electron temperature

B8 BFREY=-7&LIhiBES L0
F VAV A FINEBEC L 2EFRED
BE. 1A VEVA-FLEBOERZL S
BTRECEFRE = — FDEhE—FL
TWw5.

Fig. 8. Comparison of electron temperatures obtained

by the uncleaned and cleaned (ion bombard)
spherical probe.
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Fig. 9. Glass-sealed Langmuir probe.
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Fig. 11. Block diagrams of electron temperature and the Langmuir probe.
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Fig. 12 (a). Comparison of electron densities obtained by Doppler method
and DC Langmuir probe.
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Fig. 12 (b). Comparison of electron densities obtained by the glass-sealed
Langmuir and by the uncleaned probe.
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Appendix 1.  Electron densities and temperatures in the polar ionosphere.



