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Fingering instability of granular, fluid, and solid impacts
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Abstract

Milk-crown formation is one of the most beautiful phenomena in fluid mechanics. Usually,
milk-crown is observed in the impact between a liquid drop and a liquid pool. In this study,
different impact situations are investigated. Specifically, we study the fingering instability of
low speed impacts (~ m/s) between a liquid drop vs a granular bed, or a solid ball vs a liquid
pool. These impacts are filmed by a high speed camera and the number of fingers caused by
the impact is counted. The measured result is analyzed using dimensionless numbers such as

Reynolds number and Weber number. As a result, we find that the fingering instability can

be understood by Rayleigh-Taylor instability or modified impact-Reynolds-number scaling.
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