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Study of measures to enhance the laser-acoustic conversion efficiency

upon the interaction of pulsed laser radiation with liquid

LI Qiu-shi, WANG Ze-feng, HU Yong-ming
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Abstract: The measures to enhance the laser-acoustic conversion efficiency of laser generation of acoustic waves

through thermoelastic mechanism are discussed firstly based on the theory of the interaction of pulsed laser radiation

with liquid, and the effects of the characteristic of different liquid media on the conversion efficiency are analyzed spe-

cially. And then the feasibility to enhance conversion efficiency using a Helmholiz resonance photoacoustic cell is dis-

cussed based on the theory of a Helmholtz resonator which has the capability of amplifying acoustic waves of a certain

frequency. At last,when the repeatability and controllability of the acoustic waves are not required strictly,to enhance

laser-acoustic conversion efficiency, it is feasible to adopt high-power lasers to induce acoustic waves through vaporiza-

tion or optical breakdown mechanism.

Key words: laser generation of acoustic waves ; laser-acoustic conversion efficiency ; thermoelastic mechanism ; Helm-

holtz resonance photoacoustic cell ; vaporization mechanism ;optical breakdown mechanism
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Fig.3  Helmholtz resonance photoacoustic cell
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Fig.4 circular concentric model of cylindrical Helmholtz resonator
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