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Mechanism Laser Induced Damage for Sol-Gel Single Layers
Optical Coatings
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Abstract According to the damage appearances of single layer of ZrQO, and SiO, thin films, the causing was analyzed. The damage
mechanisms of two kinds of materials on sol-gel thin films can be made out that heat shocking leads to the damage of ZrO; thin film and
heat absorption is mostly the damage cause of SiO; thin films. The method was taken out to improve the damage threshold of two

kinds of materials.
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Fig.1 Schematic of laser damage testing setup
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Table 1 Statistics results of damge threshold testing and damage appearance

Damage Statistics of damage appearance
Samples - - -
threshold /(J/em?) Stress damage Melting pit Pit Other

ZrQ,-1% 25.3 10 3 5 2
ZrQ,-2* 27.6 13 2 4 1
Si0,-1# 28.7 12 3 3
Si0,-2# 31.2 15 4 2
Si0,-3% 23.6 2 11 5 2
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Fig.2 Three typical damage micrographas of sol-gel thin films. (a) Stress damage; (b) melting pit; (c¢) pit
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Fig. 3 Temperature distribution of ZrO, single

layer coating
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Fig. 4 Stress distribution of ZrO, single layer coating
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