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1 880 nm
Table 1 Parameters of high-power 880 nm laser

power/ W  central wavelength/ nm spot size divergence/ mrad efficiency/ %
1 008.2 878. 4 21.4mm 36.4 mm 6.02 35
2
2 2
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Fig.2 Schematic and photo of ex perimental setup
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Fig. 3 Power/ voltage current relation and wavelength of laser
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Fig.4 Reflectivity of oxygen free copper and transmissivity of ZnSe crystal
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Table 2 Parameters and results for laser-ind uced damage experiments of hi gh- power
880 nm laser irradiating K9 gass with high refl ectivity film
power/ W spot size/mm  power density/ (W cm™?) results
37. 68 4 300 no damage
117.75 5 600 ablation
125. 60 5 1 000 burst
ZnSe : 1000 W/cm'’
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(a) ablation at 600 W/cm (b) burst at 1 000 W/cm

Fig.5 Laser-induced damage on K9 glass sam ples
5 K9

(a) oxygen free copper (b) ZnSe crystal

Fig. 6 Photos of oxygen free copper and ZnSe crystal samples
6 ZnSe

(a) microscope picture of ZnSe crystal (b) thermal profile photo measured by thermal imaging system

Fig. 7 Microscope picture of ZnSe crystal and thermal profile measured by thermal im aging system after irradiation of 1 000 W/ cm?2
7 1000 W/cm? ZnSe
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Damage in optical components induced by high power semiconductor laser

Guo Ruhai, ShiKui, Wang Hengkun, Wang Bing
( State Key Laboratory of Laser Interaction with Matter, Changchun Institute of Optics, Fine Mechanics and P hysics,
Chinese A cademy of Sciences, Changchun 130033, China)

Abstract: T his paper investigates the damage in optical components induced by an 880 nm high-power semiconductor CW la
ser. The optical components irradiated are high reflectivity or ant+ reflectivity components based on K9 glass, oxygen free copper
and ZnSe crystal. The pow er density of irradiation on com ponent surface is adjusted by changing laser average power and spot size
there, and each component is continuously irradiated for 30 s. T he laserinduced damage morphology observed by microscope
shows that, for K9 glass cated with high-reflectivity film, large area ablation appears on the surface at the power density of 600
W/cm?® and burst at 1000 W/cm®. However, no apparent damage is observed on the gilded oxygen free copper and the ZnSe crys-
tal coated with ant+ reflectivity film at the above two power densities. M oreover, the temperature rise of ZnSe crystal with ant+re-
flectivity film is only 5 measured by thermal imaging system at the power density of 1 000 W/ cm?.
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