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Consideration of Atmospheric Microwave Plasma Torch
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Abstract
Atmospheric microwave plasma torch can be produced by the TIAGO nozzle with simple structure, applying the 2.45 GHz microwave

power around 200 W. It can feed the gas through the pipe opened along the nozzle axis. In the present work, the properties of the torch plasma

were investigated through the spectroscopic measurement. It was found that the spectral profiles of the light emission from the torch plasma

depend on the axial position of the plasma in such a way : 1) the spectral profiles within the filamentary plasma near the nozzle, i.e, within 20
mm from the nozzle tip, have discrete line spectra from 600 to 850 nm due to Arl, 2) above such a region, discrete line spectra from 350 to 500
nm become stronger and comparable to those of longer wavelength mentioned at 1), 3) in the region of the plume which appears above and

or surrounding the filamentary plasma, the broad spectral profile from 500 to 800 nm becomes dominant over the discrete line spectra

mentioned at 1) and 2). It is found that the line spectra described at 1) is rather similar to ones from the atmospheric planar dielectric barrier

discharge and low-pressure microwave glow discharge, which are considered to be typical non-thermal equilibrium plasmas. However, it

tends to a thermal plasma quickly with separating from the filamentary plasma.
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