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Influence of gas mixture ratios on laser outputs of high
power pulsed TEA CO, laser

YANG Gui-long, SHAO Chun-lei, MENG Fan-jiang, GUO Ru-hai, LI Dian-jun, GUO Jin, GUO Li-hong

( Changchun Institute of Optics ,Fine Mechanics and Physics , Chinese Academy
of Sciences , Changchun 130033, China)

Abstract; With the aim to improve the output powers and electro-optical conversion efficiencies of a high pow-
er pulsed TEA CO, laser, the influence of different gas pressures and different gas mixture ratios in high power
pulsed TEA CO, laser on the output powers and electro-optical conversion efficiencies is researched in gas
pressures from 30 kPa to 60 kPa and gas mixture ratios from CO,: N, =1:1 to CO,: N, =1:4. The experi-
mental results show that the best value for laser output electro-optical conversion efficiency can be obtained
when the gas mixture ratio of CO, to N, is 3. The output energy for the single pulse discharges can achieve
24.6 ] and the electro-optical conversion efficiency is 16. 4% when the gas ratio of CO,:N,: He equals 3:9:28
and a total gas pressure is 40 kPa under the condition of same injection exciting electric energy. In a experi-
ment of high repetition rate and continuous discharge, the laser can operate continuously and steadily at maxi-
mum frequency of 500 Hz. These data reported here prove that choosing properly the work gas pressures and
gas mixture ratios can optimize the output powers and electro-optical conversion efficiencies of high power
pulsed TEA CO, lasers.

Key words: CO,laser;gas ratio;electro-optical conversion efficiency
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Fig. 1 Frame scheme of laser experimental setup
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Tab.1 Comparison of experimental data
for CO,:N, =1:1

€O,/ N,/ He/ Total gas  Energy/ Efficiency/
kPa kPa  kPa pressure/kPa J %
2 2 26 30 16.8 11.2
3 3 24 30 17.6 11.7
4 4 22 30 18.8 12.5
5 5 30 40 19.6 13.1
6 6 28 40 20.0 13.3
6 6 38 50 20.0 13.3
7 7 36 50 20.4 13.6
7 7 46 60 20.3 13.5
8 8 44 60 20.8 13.9
9 9 42 60 21.0 14.0
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Tab.2 Comparison of experimental data
for CO,:N, =1:2

CO,/ N,/ He/ Total gas  Energy/ Efficiency/
kPa  kPa  kPa pressure/kPa J %
2 4 24 30 20.6 13.7
3 6 21 30 21.5 14.3
4 8 18 30 22.7 15.1
4 8 28 40 22.7 15.1
5 10 25 40 22.6 15.1
5 10 35 50 22.4 14.9
6 12 32 50 22.4 14.9
6 12 42 60 22.4 14.9
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kPa kPa  kPa pressure/kPa J %
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3 12 25 40 23.3 15.5
3 12 35 50 23.2 15.5
4 16 30 50 22.4 14.9
4 16 40 60 22.3 14.9
5 20 35 60 20.6 13.7
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