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Characteristics of laser-induced acoustic wave at different laser focusing position
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Abstract; Because of the interaction between the laser and water, the laser-induced signal is much different at different

focusing position. In order to study the effect of focusing position on the acoustic wave,a setup was built to test the laser-induced

acoustic wave. Experimental results show that the pulse width of the acoustic wave is related to that of laser pulse, and is

independent of laser focusing position. The focusing position only affects the time-domain profile and intensity of the acoustic wave.

Furthermore ,laser-induced plasma in air should be avoided. The results are helpful for further study on laser-induced acoustic wave.
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Fig.1 Diagram of laser-induced at different focusing position, 1 —the laser

focus ;2—the shock wave in air;3—the acoustic signal in water
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Fig.2  Diagram of the opto-acoustic apparatus
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Fig.3 Underwater acoustic signal laser-induced at the water surfage

a—transient acoustic waveform b—outspread acoustic signal
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Fig.4 Laser-induced acoustic signal focusing at 2mm underwater

a——transient acoustic waveform b—outspread acoustic signal
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Fig. 5 Laser-induced acoustic signal focusing at 5mm underwater

a—iransient acoustic waveform b—acoustic signal of plasma expansion c—acoustic signal of cavitation bubble collapse
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Tablel The relation of laser energy and bubble energy

the distance of focusing

and surface/ mm

acoustic peak value/Pa 31598 71739

15 20 25 30 35 40 50

112090 119360 117870 114740 111610 108780 101520 87954 79379
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