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An Analysis of Photoacoustic Signals Excited by Excimer Pulsed Laser
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ABSTRACT

In this paper, the PA(PhotoAcoustic) signals excited in metals by XeF, KrF excimer laser pulse were detected by a PZT
transducer, and its transforming machanism and directivity patterns were analysed. The laser energy density in irradiation
spot divides the PA transforming machanism to be classified into thermoelastic and plasma regime, and the transforming
machanisms in two regimes are different from each other. Based on theoretical model, it is predicted that shear wave is
greater than longitudinal in the thermoclastic regime and longitudinal is greater than shear wave by reaction force in
plasma regime. These predictions were verified through experiments by using of the XeF excimer pulsed laser of 480nm
cenfer-wavelength and the KrF excimer pulsed laser of 248nm. Also, for its directivity pattern, an arrival angle of the maxi-
mum longitudinal energy was around 60° and maximum shear energy was around 30° in the thermoelastic regime, and an
arrival angle of maximum longitudinal energy was shown on nomal to the surface and maximum shear energy was
represented in about 30° in plasma regime.
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