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Abstract

Experimental schemes that enable characterization of phase-change phenomena in the microscale regime is
essential for understanding the phase-change kinetics. Particularly, monitoring rapid vaporization on a
submicron length scale is an important yet challenging task in a variety of laser-processing applications,
including steam laser cleaning and liquid-assisted material ablation. This paper introduces a novel technique
based on Michelson interferometry for probing the liquid-vaporization process on a solid surface heated by a
KrF excimer laser pulse (1248 nm, FWHM=24 ns) in water. The effective thickness of a microbubble layer
has been measured with nanosecond time resolution. The maximum bubble size and growth rate are estimated
to be of the order of 0.1 ym and 1 m/s, respectively. The results show that the acoustic enhancement in the
laser induced vaporization process is caused by bubble expansion in the initial growth stage, not by bubble
collapse. This work demonstrates that the interference method is effective for detecting bubble nucleation and
microscale vaporization kinetics.
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Fig. 1 Beam paths of Michelson interferometry
applied to the measurement of vapor-film

thickness.
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