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Abstract

New insight into the dry laser cleaning process has been gained by applying Arnold, Schrems et al.’s model [1] to glass and silica substrates contaminated with alumina particles. This model is an improvement over earlier thermal expansion models appearing in the literature in that it treats particle and substrate expansion in a unified manner and also accounts for the effect of the elasticity of the particle and substrate. In addition it takes into account the laser pulse temporal profile.

Predicted threshold fluences of 470 mJ/cm2 and 960 mJ/cm2 are obtained for 3.0 (m sized alumina particles and their agglomerates on glass and silica substrates respectively. These are of the correct order of magnitude when compared with those obtained experimentally (400 mJ/cm2 and 1180 mJ/cm2 for glass and silica respectively for 25% removal). This represents a substantial improvement over predictions made earlier by more simplistic thermal expansion models which were 1 to 2 orders of magnitude greater than experimental values [2]. It also represents an extension in application of the model to a material system with nearly equal contributions from particle and substrate expansion and one dominated by particle expansion as compared to its initial application to a substrate expansion dominated system (SiO2 / silicon) [1].
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