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ABSTRACT
In this study, we observed the evolution of cavities in the water entry processes of spherical
projectiles under different impact speeds. The speed-measuring device is composed of two
transmissive optical sensor modules. Experiments have shown that this device can meet the speed
measurement requirements. Two different initial speeds were used in the experiment and different
modes of cavity could be seen. At lower speeds, the cavity extends downward from the water surface,
and the pinch-off occurs in the middle of the cavity. The closed cavity encapsulating the projectile is
shorter, but endures for more time. When the projectile is fired at higher speed, a long cavity is
formed, and it seals the top end to become a closed cavity. Before the pinch-off occurs, the cavity

suddenly collapses and becomes a crowd of tiny bubbles.
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