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Optical Resonator of High-Power TEA CO, Laser

XU Dong-dong' > GENG Yu-min' GUO Jin'
(1. Changchun Institute of Optics Fine Mechanics and Physics State Key Laboratory of Laser Interaction with Matter
Chinese Academy of Sciences Changchun 130033  China,
2. Graduate University Chinese Academy of Sciences Betjing 100049  China)

Abstract: In the light of the physical circumstances of working of a TEA CO, laser taking beam divergence
angle mode volume mode configuration and output power as design parameters the authors designed several
groups of holophotes with different radii of curvature output mirrors with different transmissivity and different
general air pressure and partial air pressure of working-laser material. The results indicate that the TEA CO,
laser could not only obtain a laser output up to several kilowatts but also control beam divergence angle to be
a minimum via optimizing parameters.
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Fig.1 Stable spherical resonator and its

enquivalent confocal cavity
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Fig.2 Position of enquivalent

confocal cavity
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1.
1 ( mm)
Table 1 Spot radii on mirror surface ( mm)
/m
18 4.03 3.89
23 4.27 4.15
27 4.43 4.33
1 R=27m ¢ =8. 86 mm.
$=76 mm =95 mm ¢ =8.86 mm N— oo
2
3 9 10
3 ( T 60% 70% 80%. p=3x 10*
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4 x10* 5 x10* Pa CO, N, He Peo, Py, Pre =1:1:3 Peo, Py, Py =
1:2:3. 70% 60% 80% 2~ 4.
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Fig.3 Optical resonator structure scheme
2 70 % (kW)
Table 2 Output power measured value of output mirror’s transmissivity 7=70% ( kW)
/Pa R/m
18 23 27
3 x 10* 1:1:3 5.2~5.8 4.9~5.6 4.4~5.0
1:2:3 5.0~5.5 4.8~5.3 4.0~4.8
4 x10* 1:1:3 5.6 ~6.5 5.4~5.9 4.8~5.6
1:2:3 5.3~5.8 5.1~5.4 4.3~4.9
5 x10* 1:1:3 4.6 ~5.1 3.8~4.6 3.6~5.0
1:2:3 4.2~5.0 3.6 ~4.5 3.5~4.7
/mrad 2.6x1.5 2.0x1.2 1.6 x1.2
3 60 % (kW)
Table 3 Output power measured value of output mirror’s transmissivity 7=60% ( kW)
/Pa R/m
18 23 27
3 x10* 1:1:3 4.5~5.4 3.9~4.9 3.7~5.0
1:2:3 4.4 ~5.5 4.0~4.6 3.3~4.7
4 x10* 1:1:3 4.3~5.8 4.1~5.3 3.8~5.3
1:2:3 4.4~5.8 3.9~5.4 3.6 ~5.1
5% 10* 1:1:3 3.8~5.2 3.7~4.7 3.3~4.2
1:2:3 3.8~5.0 3.6~4.4 3.6~3.9
/mrad 1.6 x2.4 1.4x1.2 1.2x1.2
4 80 % (kW)
Table 4 Output power measured value of output mirror’s transmissivity 7=80% ( kW)
/Pa R/m
18 23 27
3 x10* 1:1:3 3.9~5.0 3.7~4.8 3.6~4.5
1:2:3 3.8~4.8 3.5~4.5 3.5~4.4
4 x10* 1:1:3 3.9~5.3 3.8~4.9 3.2~4.7
1:2:3 3.7~5.2 3.8~4.2 3.3~4.0
5 x10* 1:1:3 3.4~4.9 3.3~4.2 3.0~4.2
1:2:3 3.4~4.4 3.4~4.0 3.1~4.3
/mrad 2.8x1.9 2.5%x2.0 1.8x1.0
~ 4
40 mm x40 mm 4 x10* Pa

pcozipNzipHe=121i3 I8 m 4 003 W
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Fig.4 Output power at different general air pressures Fig.5 Output power at different radii
and radii of curvature of total reflection mirror of curvature
3 ( 2~ 4) T=70% 3
L=5m TEM,,
¢ =18.5 mm 41 mm x42 mm
Co,
Co,
Co,
3
3
TEA CO,
. TEA CO,
R =18 m; T=70%; p:4><104 Pa;

pCOZ:pNZ:pHezl :1: 3.
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