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SPECTROSCOPIC INVESTIGATIONS OF GAS COMPOSITION EFFECT ON маCRO and microscopic PARAMETERS of DC GLOW DISCHARGE and MICROWAVE DISCHARGE in mixtures of helium with nitrogen

Shakhatov V.A., Mavljudov T.B., Lebedev Yu.A.
 Topchiev Institute of Petrochemical Synthesis RAS, Moscow, Russia, shakhatov@ips.ac.ru
In the present study emission spectroscopy is used to investigate gas composition effect on macro and microscopic parameters (radiative spectral composition, translational temperature, electronically – vibrationally – rotationally energy level distribution function in the electronic excited 
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 state of the nitrogen ion molecules) of DC glow discharge (DCGD: pressure of 7.6 Torr, discharge current of 70 mA and 90 mA, mixture gas flow rate of 11.3
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35.4 l/h) and bright electrode sheath of the spatial inhomogeneous microwave discharge (frequency of 2.45 GHz, pressure 4.8 Torr, incident microwave power of 108 Watt and mixture gas flow rate of 0.06
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3.6 l/h). The new approach is developed for evaluating population densities of atomic hydrogen 
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 and nitrogen molecules 
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 in the excited states at their deviation from Boltzmann’s distribution.

The spectral composition of the gas discharges depends on percentage of 
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 depends on percentage of 
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 at constant pressure in the emission spectrum of the discharges. Band intensity behavior of 
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 with increasing the percentage of 
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 in the mixture 
[image: image20.wmf]2

HeN

-

 is the same in discharges: intensities of 
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 decrease. On the contrary, band intensity behavior of [image: image22.wmf](
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 on depending on percentage of 
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 different in the DCGD and microwave discharge: the band intensities are monotonically increased with the percentage of 
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 in the mixture 
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 in the DCGD; the band intensities are increased at the limit of the low values of the percentage of 
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 in the microwave discharge, but they are reduced at the limit of the high values of the percentage of 
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 in the mixture 
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 in the assumption of the Boltzmann’s distribution of the nitrogen molecule and nitrogen molecular ion on electronically – vibrationally – rotationally energy levels in the radiative excited 
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 states, respectively, well describe the measured those in the discharges. It is established, that population density distribution on vibrational level of the nitrogen molecule in the excited 
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 state is slightly differed from those calculated by Boltzmann’s formula. Opposite, vibrational distribution function of the nitrogen molecule in the excited 
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 state do not describe by Boltzmann’s formula. The measured structure of the distributions is slightly changed with the percentage of 
[image: image40.wmf]He

 in the mixture 
[image: image41.wmf]2

HeN

-

.

1

_1381741216.unknown

_1381744183.unknown

_1381746524.unknown

_1381746721.unknown

_1381746921.unknown

_1381746551.unknown

_1381746500.unknown

_1381743381.unknown

_1381744022.unknown

_1381743314.unknown

_1381743343.unknown

_1381740673.unknown

_1381740750.unknown

_1380029726.unknown

_1381740645.unknown

_1380029717.unknown

