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Common Properties of Gravitational Instability in Liquid Systems and Granular
Systems

Kobayashi, Kazuya

3,300,000

Focusing on the phenomenon of gravitational instability occurring when
granular materials are dropped under gravity, research was conducted to elucidate the parallels
between this phenomenon and the well-known Rayleigh-Taylor instability in liquid systems. The
pattern of gravitational instability formed during the liquid transition was experimentally
investigated using physical gels, which can undergo a reversible solid-liquid transition through
heating or cooling, as a model similar to a granular system. The solid-liquid transition of the
physical gel initiated sequentially from the lower surface due to heat conduction, leading to
destabilization at the transition point and the formation of a fingering pattern. This pattern
closely resembled that observed in gravitational instability phenomena in granular systems.
Systematic experiments demonstrated that the dominant parameter for the destabilization dynamics is
the width of the upper flowable region, revealing a quantitative link.
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