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Study on emission spectrum of self-sustained volume discharge

YANG Chen-guang ,XU Yong-yue,ZUO Du-luo
(Wuhan National Laboratory for Optoelectronics , School of Optical and Electronic Information, Huazhong University of Sci-

ence and Technology , Wuhan 430074 , China)

Abstract: In order to measure the evolution of gas temperature during self-sustained volume discharge, the second
positive spectra of nitrogen was analyzed using fitting spectra method. Plasma time-domain resolution molecular spectra of
two transversely excited atmospheric( TEA ) gas laser discharge systems (excimer laser fast discharge system and TEA CO,
laser slow discharge system) were measured. Gas rotational temperature was fitted to obtain the data of gas temperature
evolution of two discharge structures. The results show that the rising temperature is 92K while the total of inject energy
density is 1.3 x 10’ J/m’ of excimer laser fast discharge system and the rising temperature is 50K while the total of inject
energy density is 7 x 10* J/m” of TEA CO, laser slow discharge system. The ratio of the rising temperature of these two
systems is proportional to the raio of the inject energy density of these two systems. These results are helpful to study self-
sustained volume discharge mechanism and improve discharge stability.
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Fig. 1 Honl-London factors of six strong branches of the second positive

N, system
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Fig.2 a—the fitted second positive 0 ~2 band N, spectrum b—the

corresponding wavelength diagram of extension center
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Fig.3 Schematic diagram of spectrum and discharge waveform
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Fig.4 Fast discharge pulse waveform of excimer laser
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Fig.5 N, spectra of second positive 0 ~3 band at 875ns
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Table 1 ~ Gas rotational temperatures in the main pulse of excimer laser

fast discharge

delay time/ns 875 885 895
rotational temperature/K 398 444 490
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Fig. 6 Pulse waveform of TEA CO, laser slow discharge
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Fig.7 Gas rotational temperature of TEA CO, laser slow discharge
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