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on kinetics of excitation of nitrogen radiative states in the electrode microwave discharge with admixture of hydrogen
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Influence of hydrogen admixtures on emission of highly nonuniform nitrogen plasma of the electrode microwave discharge (EMD) has been studied. Experimental set-up has been described in detail in [1, 2]. Stainless steel cylindrical discharge chamber with diameter of discharge vessel R=7 cm is used for experiments. Tubular antenna with diameter of 5 mm is introduced through the upper cover of the chamber. Microwave medical generator with stabilized power source for magnetron (frequency 2.45 GGH, output power 180 W) is used for plasma production with absorbed powers of 5÷50 W. The flow rate of [image: image1.wmf]2
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 was kept as 50 or 160 sccm and flow rate of 
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 is changed between 0.5 and 100 sccm. Total gas pressure is 1-6 Torr. Discharge emission is focused by the quartz lens, collected by the movable optical fiber (diam. 100 (m, spatial resolution 150 (m), and recorded with spectrographs AvaSpec-2048, AvaSpec-3648, AvaSpec-2048-4-RM. EMD spectra are measured in three points: at the discharge axis in near electrode region and in the middle of the EMD spherical part, and also on the normal to the electrode in the middle part of the spherical plasma.
It is shown that addition of hydrogen decreases the intensities of emission of the first positive (1+) system of nitrogen and first negative (1-) system of nitrogen ion in all points of measurements. At the same time the character of hydrogen admixture is quite different in near electrode and spherical regions for the second positive (2+) system of nitrogen. In near electrode region intensities of emission of this system decreases with addition of hydrogen. In spherical part 2+ emission increases up to 1.5 times for small concentrations of hydrogen and passes through the maximum value at hydrogen concentration 4-5%. Further increase of hydrogen content leads to decrease of the intensity. Such a behavior of the 2+ bands emission is in agreement with data for the DC positive column measured for small addition of hydrogen in [3] and for high hydrogen concentrations in [4]. Difference in the influence of hydrogen additions on the 2+ emission can be related with the fact that in the near electrode region the electron impact prevails over others in the excitation of 
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 state of nitrogen, which is responsible for 2+ emission. Secondary processes play the main role in the spherical part of EMD [1, 2]. These results are one more illustration of the fact that kinetics of physical and chemical processes can be quite different in different points of highly nonuniform discharges. 
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