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CARS and EMISSION SPECTROSCOPY of population densities of nitrogen molecules on electronically – vibrationally – rotational energy levels in the excited 
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 states in dc glow and microwave discharges at medium pressures
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In this study, the population densities of nitrogen molecules on electronically – vibrationally – rotational energy (EVRE) levels in the electronic excited 
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 states are studied by CARS and emission spectroscopy in DC glow discharge (pressure of 15, 20 and 25 Torr, current 30
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50 mA, gas flow rate 9.0 l/h) and in the near-electrode area of inhomogeneous microwave discharge (frequency 2.45 GHz, pressure 15 Torr, the microwave incident power is 70 W, gas flow rate 6 l/h) in nitrogen. A new approach is developed for modeling and processing of low-temperature plasma emission spectra in nitrogen. This algorithm allows restoring populations of the nitrogen molecules in excited states with their significant deviation from the Boltzmann’s distribution.

The population density distributions of the nitrogen molecules on the vibrationally – rotational levels in the ground 
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 state, as well as, on EVRE levels in the electronic excited 
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 states the determined along the axis of the DCGD and in near-electrode of microwave discharge are in good agreement with those calculated by Boltzmann’s formula. The values of the rotational temperatures 
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, corresponding to the Boltzmann’s distribution in the ground 
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 state and evaluated by processing of spectra measured by CARS spectroscopy on the axis of the DCGD by using sharp focusing of the laser beams in plane (the Planar BOXCARS approach) and with the collinear interaction of the laser beams coincide within experimental error. The values of the rotational temperatures 
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 determined by processing of emission spectra of different sequences of second 
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 and first 
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 positive systems of nitrogen molecules, respectively, using unresolved rotational structure technique are in good agreement with those of the temperatures 
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It is established, that the population density distributions of nitrogen molecules on vibrational levels in the electronic excited 
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 state coincide with the Boltzmann’s distributions in both types of discharges. The vibrational distribution functions of nitrogen molecules in the electronic excited 
[image: image19.wmf]3

g

B

P

 state are significantly different from the Boltzmann distributions. The structures of the distributions are slightly depended on the conditions of DC glow and microwave discharges.
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