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Fig. 2 System diagram of FAF CO, laser excited by
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high frequency AC power supply. geometry of

electrodes was the No. 5 listed in Table 2

Table 2 Geometries of parallel and helical sprayed electrodes

No. Shape Width Length of Gap between the Discharge Helical total Helical turns
(em) arc(cm)  electrodes (cm) length (em)  length (em)
1 Straight parallel 1.9 2.2 2.2 40 40 0
2  Helical 1.5 1.6 1.7 20 26 2
3  Helical 2.0 2.2 1.4 20 23 1.5
4 Helical 1.2 1.3 1.9 19 26 2
5 Helical 1.8 1.9 1.6 40 46 3
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Fig. 5 Laser output powers as functions of input wall
plug electrical powers for different gas mixing
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Fig. 7 Laser output powers of different
output reflectivities
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Fig. 8 Wall plug éfficiencies of different
output reflectivities
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Arc Sprayed Helical Electrodes Resonant Silent Discharge CO; Laser

Fu I. Yung Yen Weichung Liu Haipei
(Institute of Optical Science, Center University, Taiwan)

Lih Weicheng
( Materials Research Laboratories, Industrial Technology Research Institute)

Abstract A type of fast axial flow CO, laser based upon resonant silent discharge has been
developed successfully. Its electrodes were arc sprayed on the surface of fused silica
discharge tubes, and the discharge was sustained by a resonant inverter tuned at about 100
kHz. The sprayed electrodes proved excellent adhesion, and the helical ones offered very
good discharge uniformity. When operated at 5 kPa gas pressured and CO; : N, : He=1 :
17 + 2 mixing ratio, the output of this laser was 225 W with 8 % wall plug efficiency. The
very high and low contents of N;and He in the mixed gas made this laser different from
others.
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