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Experimental investigation of RF excited all-metal

waveguide CO, laser
XIN Junguo, YAN Ping, WEI Guanglwu

(Optical Engineering department, Beijing Institute of Technology . Beijing 100081 )

Abstract A new type of RF excited all- metal waveguide CO. laser is presented. Its output
characteristios are studied and compared with those of metal-ceramic sandwich and naked metal waveguide
structures in the same geometrical size. With this structure, we have obtained 12 W EH,, waveguide mode
output power from gain length of a 300 mm.
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Fig. | Schematic diagram of the all- metal waveguide Fig. 2 Experimental setup
structure | —RF signal generator; 2—RF power amplifier; 3 — matching
1 — RF power supply; 2 — matching cireuit; 3 — top circuit; 4— lase head; 5— water cooling system; 6— gas mixture
electirode; 4 — anodized aluminum waveguide side bottle; 7 — oscilloscope; 8 — optical scanner control box; 9 —
walls; 5-—bottom electrode; 6 — cooling water outlet; 7 optical scanner; 10— laser powe meter

—eooling water inlet
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Table 1 Waveguide geometrical size
No type geometrical size a X b (mm?)
| naked-metal waveguide 2,.3x2. 3 3x3.3 4 4.3
2 anodized-metal waveguide 2.3x2.3 3.3x3.3 4% 4.3
3 ractal-ceramic sandwich waveguide 2.2X2.3 3.3X3.2 4.3X 4.2
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Fig. 3 Experimental results

(a) laser output power vs different waveguide geometrical size. P = 100 W3
(b) laser output power vs reflectivity of output mirror Pin = 100 W
(c) laser output power vs RF input power. a X b =2. 3X 2, 3 mm?
(d) laser output efficiency vs RF input power. a X b =2. 3X 2. 3 mm?;
(e) laser output power vs RF input power for anodized-metal
() laser output efficiency vs RF input power for anodized-metal waveguide
(a) ~ (d) + — anodized-metal waveguide;

* —— metal-ceramic sandwich waveguide ;

. — naked-metal waveguide;
(e), (d) +—aX b= 4 X 4. 3mm?%;

o« — g X b=23.3X3. 3 mm?;

o—a X b=2.3X2.3 mm?
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