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Strong Microwave Absorption by A filamentary Microwave discharge exited on a dielectric surface
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Microwave discharges excited by pulsed microwave radiation (2 MW, 2 GHz, 3 (s) in a rectangular waveguide (H10 mode) on the surfaces of organic glass targets in vacuum (10(6 Torr) were studied. Different stages of a surface microwave discharge were observed: secondary-electron-emission microwave discharge, surface microwave breakdown (filamentary discharge), and plasma-flare microwave discharge [1]. It is found that, in the stage of microwave breakdown (which lasts for ~0.1 (s), up to 70% of the incident power is absorbed by the dense plasma of a filamentary discharge. According to the Stark broadening of the atomic hydrogen H( line (( = 656.3 nm), the electron density in this stage reaches 2(1018 cm–3 [2], and the electron temperature estimated using the Saha formula is 1.5(2 eV. Strong interaction of the dense plasma of the filamentary microwave discharge with the dielectric leads to a local destruction of the dielectric surface in the form of a long thin erosion track (l ( 6 cm, d ( 100(200 (m).

An electrodynamic model of the interaction of the waveguide microwave field with a thin cylindrical plasma filament is constructed. The model accounts for the absorption and scattering of the waveguide field by the filament, as well as for reflections of the scattered radiation from the waveguide walls. According to theoretical predictions, the plasma of a filamentary discharge with the above parameters can absorb up to 70% of the incident microwave power, which agrees well with the experimental results.
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