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Damage Threshold Improvement of Fused Silica Chip
by CO, Laser Pretreatment
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WANG Hai-jun, JIANG Xiao-dong, YUAN Xiao-dong, ZHENG Wan-guo
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract In order to improve the damage threshold of fused silica chip, the bare fused silica chip with small
aperture etched by hydrofluoic acid is scanned by 10. 6 um CO, laser with a raster scaning form, and the laser power
increases periodically, Results show the surface micro-topography of the pretreated chip is greatly improved. The
means of S: 1 method is used to measure its damage threshold. Under the conditions of moderate laser polishing, the
zero probability damage threshold of the fused silica chip is increased by 30 % , and no negative effect on transmission

wavefront is introduced. The validity of CO; laser pretreatment enhancing the bare fused silica chip damage resistant
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is proved.
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Fig. 1 Crack (a) and crack induced damage (b) on

fused silica by microscope
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Fig. 2 Experimental arrangement for laser pretreatment
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Fig. 4 Sketch map of raster scanning
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Fig. 5 Surface roughness change induced by means of

0.5 mm (a) and 0. 25 mm (b) scanning space
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Table 1 Influence of different laser polishing degree on damage threshold of fused silica chip

Number Surface quality before Degree of Amplitude of zero probability
pretreatment (R,) laser polishing damage-thresholds
1-12% 0.352 nm No fused light at treatment (about 60 W) None
1-10%-3 0. 340 nm Light-grade laser polishing (about 75 W) 5%
1-6%-1 0.610 om Middle-grade laser polishing (about 90 W) 27%
1-6%-3 Heavy-grade laser polishing (about 110 W) 52%
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Fig. 6 Surface defect repair before (a) and

after (b) pretreatment
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Fig. 7 Surface topography change of bare fused silica chip before (a) and after (b) pretreatment

by atomic force microscope
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Fig. 8 Effect of before (a) and after (b) pretreatment

on transmission wavefront
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Fig. 9 Wavefront aberration induced by scanning stria
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