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Abstract

Based on the optical transmission theory, the reason why front-surface particle contamination may induce the
original damage of thin optical components is considered, and a damage mechanism is put forward: The localized
thermal deformation of an optical element induced by the thermal effect of particle contamination together with the
shading effect of it can disturb the laser beams. Simulated results show that for a high power laser, the localized thermal
deformation of thin optical components, which disturbs the laser beam, is an important cause to produce strong light
intensity modulations. The surface shape, phase delay, and thermal diffusion length of a localized thermal deformation
are constantly changing with the increase of laser pulse shot number, so the highest light intensity modulation will be
produced at different positions in the thickness direction or the xy direction on the rear-surface of an optical element.
This not only can easily induce some damages on the rear-surface of the optical element, but also cause the interior

damages scattered in the thickness direction.

Keywords: laser damage, optical transmission, particle contamination, thermal deformation
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