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Table 1 Diagnostic results by the microwave attenuation and double probe method
p attenuation/dB microwave attenuation double probe
a
P /./GHz 6.2 GHz 6.8 GHz 7.4GHz N/10°m™>  f./GHz N,/10" m™
100 5.4 3.75 1.25 4.5 2.5 2.7 2.5
300 7.2 6.50 3.75 6.5 3.0 3.9 3.4
500 8.7 11.30 13.75 8.0 5.5 4.8 5.1
700 11.2 12.50 13.75 8.5 6.0 5.9 6.7
3 dB
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Plasma diagnostic method using the transmission attenuation
of microwaves at three frequencies

WANG Jia-yin ~ SHI Jia-ming ~ YUAN Zhong-cai ~ XU Bo
Key Laboratory of Infrared and Low Temperature Plasma of Anhui Province Institute of
Electronic Engineering Hefei 230037 China

Abstract  The plasma frequency and the electron collision frequency can be deduced with the plasma diagnostic method which uti-
lizes the transmission attenuation of microwaves at three frequencies in a non-magnetized plasma. Then the electron density can be ob-
tained from the plasma frequency. The measurement system consists of a sweep oscillator a pair of broad-band horns and a scalar net-
work etc. The plasma produced by an electric discharge of helium with the pressure range 100 ~ 700 Pa in a closed cavity is diagnosed by
this way at three frequencies of 6.2 6.8 and 7.4 GHz. As a comparison the Langmuir double probe method is used at the same time.
The results indicate that the electron collision frequencies got by these two methods are coincident. The electron densities got by the atten-
uation of microwave are universally larger than those got by the double probe diagnostic method but they are at the same magnitude 10'
m ™ . The transmission microwave attenuation method is suitable for the elementary diagnosis of the plasma at low and high pressure.
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