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Research of enhancing damage-thresholds of fused silica
using UV laser treatment

HUANG Jin,LU Hai-bing ,WANG Hai-jun ,ZHAO Song-nan ,WANG Tao,
JIANG Xiao-dong ,YUAN Xiao-dong ,ZHENG Wan-guo
( Research Center of Laser Fusion,China Academy of Engineering Physics, Mianyang 621900, China )

Abstract; 1n order to study the influence of UV pulse laser pre-treatment on surface image of fused silica and validate its
upgrade effect on anti UV laser damage ability of fused silica,using 355nm YAG laser raster to scan fused silica optics by means
of power increase by degrees pertodically,the change of surface image was studied and its anti-laser damage threshold at 355nm
was measured. Test results showed that surface impurity was cleaned out and it was found that the zero probability damage-
threshold increased 24% and 50% probability damage-threshold increased 19% . The result proves UV laser pre-treatment is an
effective method to increase anti UV laser damage ability_and break through the bottleneck of high power laser output at 355um,
laser pre-treatment have practical value in engineering.
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Fig. 1 Mechanism ol reducing eleclronic defect by means of laser pre-treat-
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Fig.2 FExperimental arrangement of laser pre-treatment and [acula distribu-~
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Fig.3 Sketch map of rasler scanning
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Table | Energy control of pre-treatment

. scanning cnergy density )
proceed of scanning repeal times

( damage threshold of R:l)

scanning of low energy 20% 3
scanning of middle energy 50% 3
scanning of high energy 80% 3
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Fig.4  Contrast of appearance before and after pre-treatment
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Fig.6 Conlrast of anti-damage ability of fused silica before and after pre-treatment
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Fig.7 Influence of different pre-treatment measures on damage-threshold of

fused silica
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