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Abstract: The interaction between a cavitation bubble and the free surface, involving the nonlinear deformation of the free
surface and the unsteady evolution of a cavitation bubble, is a frontier scientific issue in the field of the fluid mechanics and
bubble dynamics. In this paper, experimental observation and theoretical analysis are combined to investigate the dynamic
characteristics of the splash sheet induced by an expanding cavitation bubble. In the experiment, the cavitation bubble is
generated by focusing the pulsed laser in water due to the optical breakdown principle. An experimental setup based on the object
distance compensation method is designed to obtain images of the splash sheet and the cavitation bubble clear simultaneously. To

analyze the evolution of the splash sheet with the expansion of the cavitation bubble, a dynamic model is developed referring to the
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idea of Smooth Particle Hydrodynamics model (SPH). The results obtained by the analytical model show good agreements with

experimental observation.
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Fig.1 (Color online) Optical path diagram of two-phase joint
observation based on the principle of object distance
compensation
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Fig.2 (Color online) Schematic diagram of experiment layout
based on the principle of object distance compensation
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Fig.3 (Color online) Analysis diagram of splash dynamics
model based on Smooth Particle Hydrodynamics model
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Fig.4 The photographing effect of the experimental method of
two-phase joint observation based on the principle of object
distance compensation
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Fig.5 Patterns of splash sheet induced by the expansion of
laser-induced cavitation bubble
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Fig.6 Unsealed splash case: comparison of experimental and
theoretical models
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Fig.7 Sealed splash case: comparison of experimental and
theoretical models
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