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Microwave diagnose on electron density of electron-beam-generated air plasma
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(Shaanxi Key Laboratory of Plasma Physics and Applied Technology, Xi’an Aerospace Propulsion Institute, Xi’an Shaanxi
710100, China)

Abstract: Microwave and optical measurements are the best diagnostic methods for electron-beam-
generated air plasma. According to the microwave characteristic of plasma, the attenuation in energy and
phase shift can be adopted to diagnose electron density. The experimental results of microwave and optical
measurements are coincident. From the experiment results, humidity effect on air plasma is analyzed, and
it is found that the electron density of humid air plasma is obviously reduced compared to that of the dry
air plasma under the same experiment conditions. The numerical calculations using the chemical
processes model are completed for air plasma, and the numerical result is in a good agreement with the
experimental result.
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Fig.3 Microwave attenuation of dry and wet air plasma
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Fig.4 Plasma density of dry and wet air
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Fig.5 Numerical simulation
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