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Slow walkers in a propagating wave field
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Since Couder et al. [1] noted that a droplet of silicon oil could bounce on a vibrated bath of the same
liquid, and roam across the latter’s surface in response to the Faraday wave it excites, this wave-particle
couple has revealed an ever-increasing variety of odd traits [2,3]. Its strange behavior irresistibly reminds
one of quantum systems [4], although the analogy remains debated [5]. As experimenters’ developed
their ability to handle bouncing droplets, the theoretical models that represent them evolved from low-
dimensional, dynamical systems [6] to refined representations of the wave field coupled to the vertical
dynamics of the droplet [7]. We propose a hybrid model which combines a simplified wave field, in the
form of the Helmholtz equation, with a first-order relaxation in lieu of memory [8]. This model uses the
stroboscopic approximation introduced in the early models to guide the particle’s horizontal motion. We
find that, within this framework, the phase lag between the the droplet’s bounces and the surrounding
wave controls the appearance of walkers, and their travel across the bath. An unexpected property of
this simple model is that it naturally contains propagating waves—as opposed to standing ones, like the
Faraday wave. More surprisingly still, the nature of the wave does not affect much the behavior of the
walker, suggesting that the bouncing droplet belongs to a broader class of systems, which extends beyond
fluid mechanics [9].
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