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Dissipative structure in granular segregation: cross-talk between rheology and
interface dynamics
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When granular mixtures of different sizes are fluidized, each species
spontaneously separates and condenses to form patterns. Although granular segregation has been
extensively studied, the inability to directly observe the time evolution of the internal structure
hinders the understanding of the mechanism of segregation dynamics driven by surface flow. In this
project, we found rich band dynamics, including a replicating band, in a horizontally shaken
granular mixture in a quasi-two-dimensional container where the granules formed steady surface
waves. By using the newly developed systems, we performed direct observation of surface flow and
segregated internal structure. We found that coupling among segregation, surface flow, and
hysteresis in the fluidity of granules is key to understanding complex band dynamics. Based on the
experimental observation, we proposed a phenomenological model that reproduced bifurcation from
stable band to oscillatory pattern through replicating band.
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