Heat transport by bouncing grains
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Résumé

The famous experiment of Chladni, wherein sand grains bounce over a vibrated elastic
plate, produced a mesmerizing figure that revealed the shape of acoustic eigenmodes to his
contemporaries (1). Some years ago, the same experiment also revealed that Fick’s law can-
not account for the accumulation of random walkers in places of lesser diffusivity—a natural
explanation for the formation of the Chladni figure (2,3). Using a simpler bouncing-grain
experiment, we investigate the thermodynamic consequences of this departure from Fick’s
law, and cast the Chladni figure in terms of non-equilibrium steady state. The heterogene-
ity of the figure, indeed, generates a continuous heat flux, which we measure and interpret.
Finally, we try to pinpoint what distinguishes the statistics of bouncing grains from those of
classical Brownian particles.
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