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Abstract; According to the theoretical model of typical optical materials damaged by ultraviolet exci-
mer laser, a numerical simulation was performed to calculate temperature and thermal stress fields
using finite element method. The damage effects of excimer laser on transparent optical material
(fused silica) and non transparent optical material (K9 glass) were investigated, and the validity of
the theoretical model was confirmed by the experimental results. The simulation results indicate that
the laser parameters exhibit a great effect on damage effect and damage threshold. It is worth noting
that the melting damage threshold is lower than the stress damage threshold when the repetition rate
increases to more than 45 Hz. The thermal damage of excimer laser to the strongly adsorbed impuri-
ties on the surface of fused silica is also analyzed. The theoretical analysis is in agreement with the

same initial damage morphology of fused silica surface.
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Fig. 1 Maximum of temperature vs. laser beam radius
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