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Abstract: Laser-induced plasma shock wave and cavitation bubble by pulsed laser ablation of a
metal in water are investigated by a high-sensitive optical beam deflection technique. The
experimental results present the laser-produced plasma shock waves propagation, the detachment
of the shock wave from bubble wall, cavitation bubble oscillation and bubble-collapse-induced shock
waves generation in the vicinity of a solid boundary. It is shown that with the increase of the
number of oscillating cycles, the maximum and minimum bubble radii are decreased sharply, as
well as the corresponding oscillating durations. The minimum bubble radius is determined by the
bubble energy and gas-vapor content in a cavity. The duration of bubble expansion is obviously
longer than that of contraction during the same oscillating cycle.
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Fig. 1 Schematic diagram of experimental setup based

on optical beam deflection
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Fig. 2 Typical signal detected by optical deflection

system
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Fig. 3 Typical profile of laser-induced plasma

shock wave
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Fig. 4 Velocity of laser-induced plasma shock

wave as a function of time
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Fig.5 Distance of shock wave decaying to acoustic

transient as a function of laser energy
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Fig. 6 Detachment of laser-induced plasma shock wave from an expanding cavitation bubble
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Fig. 7 Radius of expanding bubble as a function of time
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Fig. 8 Diagram of probe beam passing through

an oscillating cavity
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Fig.9 Characteristic signals of optical beam deflection at different stages ‘1’ denotes laser-induced plasma shock wave.

€2°,4’ and ‘5’ correspond to three oscillating cycles, respectively. ‘3’ denotes bubble-collapse-induced shock wave
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Fig. 10 Development of bubble-collapse-induced shock wave with the detection distance
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