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Laser spectrum in 9R band of high power TEA CO, laser
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Abstract: In order to study characteristics of CO, laser spectrum in 9R band and satisfy the need of laser
interaction with matter, technology of coating for selecting wavelength was used firstly to make laser in
9R band output lonely from TEA CO, laser. Then through single pulse discharge experiment, wavelength
of CO, laser and quantity of laser spectrum was analyzed by CO, laser spectrum analyzer. Energy meter
was used to measure the proportion of each laser spectrum in the single pulse energy. The changes about
wavelength, quantity and energy proportion of CO, laser spectrum in 9R band were studied by changing
transmittance of output mirror, curvature radius of total reflector and proportion of working gases.
Experiment results show that several adjacent CO, laser spectrums in 9R band have been output
meanwhile, and these spectrums can be changed with the change of transmittance of output mirror,
curvature radius of total reflector and proportion of working gases.
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Fig.1 Distribution of some vibrational levels of CO, molecules
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analyzer
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Tab.1 Laser spectrums when the curvature radius

of total reflector is 20 m

Gas proportion 9R band
1 h E
CO,:N,:He transmittance Wavelength/pm nergy rate
9.29 78.68%
35%
9.30 21.32%
5:9:25 9.29 29.91%
40% 9.30 42.52%
9.31 27.57%
9.24 18.37%
9.28 10.4%
35%
9.29 44.74%
9.31 26.49%
6:9:25
9.28 10.67%
9.29 22.58%
40%
9.30 19.09%
9.31 47.66%
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Tab.2 Laser spectrums when the curvature radius

of total reflector is 25 m

Gas proportion 9R band
Wavelength/ E It
CO,:N,:He transmittance avelength/pm nergy rate
9.28 46.54%
35%
9.31 53.46%
5:9:25 9.28 14.67%
40% 9.30 32.82%
9.31 52.51%
9.30 71.85%
35%
9.31 28.15%
6:9:25 9.25 25.25%
40% 9.28 26.84%
9.31 47.91%

=
A

(a) Gas proportion: 5:9:25 (b) Gas proportion: 5:9:25

Transmittance: 40% Transmittance: 35%

Curvature radius: R=20 m Curvature radius: R=25m

(c) Gas proportion: 6:9:25

(d) Gas proportion: 6:9:25
Transmittance: 40% Transmittance: 35%

Curvature radius: R=20 m Curvature radius: R=25m
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Fig.3 CO, laser output spectrums in 9R band at different conditions
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