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TIME-RESOLVED IMAGING OF MICROWAVES USING VISIBLE CONTINUUM EMITTED BY THE POSITIVE COLUMN OF A Cs-Xe DC DISCHARGE
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A new high-sensitive technique of time-resolved imaging of microwaves using visible continuum emitted by a slab of the positive column (PC) of the Cs-Xe DC discharge is presented in the report. For microwave imaging application the spatially uniform plasma slab with the aperture 10 ( 8 cm2 and thickness 2 cm was generated under xenon pressure 45 Torr. Electron density in the plasma could be varied from 0.5·1012 cm-3 to 5·1012 cm-3 by changing of discharge current and the discharge tube temperature. The electron temperature was 0.3-0.5 eV. The sources of visible continuum emission were investigated for different modes of the positive column of the Cs-Xe DC discharge. The electron-xenon atom bremsstrahlung [1, 2, 3] has been determined as dominated part of visible continuum emitted by spatially uniform mode of the positive column of the Cs-Xe DC discharge. The mechanism responsible for continuum intensity variation by the action of microwaves was studied. 

In microwave imaging experiments the visible continuum emitted by the PC of the Cs-Xe DC discharge was recorded with a monochrome CCD camera with an optical filter in front of the camera lens. Ka-band microwaves were generated by magnetrons. The spatial distributions of microwave intensity at the output waveguide transmission lines measured using this imaging technique agreed well with the calculated distributions. It has been measured that temporal resolution of the technique is about 1 μs, and dynamic range is about 10 dB. In Ka-band energy flux sensitivity of the technique of about 10-5 J/cm2 and intensity sensitivity of several tens of mW/cm2 have been experimentally demonstrated. 
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