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Abstract:

 

 
It was shown that a droplet bouncing on a vibrated fluid interface can become propagative by a 
coupling to the surface waves it excites. A self-propelled "walker", a symbiotic object formed by 
the droplet and its associated wave is thus obtained. This talk will be devoted to the structure of 
the wave-field and to its consequences on the droplet dynamics. The walking behaviour of 
droplets occurs when the vertical forcing is tuned immediately below the Faraday instability 
threshold. Each time the drop hits the interface it generates both a travelling wave and a localized 
mode of Faraday standing waves. The latter, being almost sustained by parametric forcing, decay 
very slowly. At a given time the total wave-field is thus the linear superposition of waves 
generated at the points where the droplet collided with the surface in the recent past. Its 
interference structure thus contains what we have called a wave mediated "path-memory". 
The travelling wave front propagating faster than the drop, in the presence of boundaries, 
reflected waves also contribute to the wave field, providing a kind of echo-location. Since the 
droplet moves by its interaction with the wavefield, its motion is sensitive both to its history and 
to its environment. Two effects of this type of dynamics will be discussed: (i) when fixed 
boundaries create a confinement, the superposition of the reflected waves becomes complex and 
the droplet motion becomes apparently random. We will show that a deterministic behaviour is 
still statistically maintained. (ii) The drop can be submitted to a transverse force and follow an 
orbiting motion. Because of the constraints imposed by the wavefield structure, the orbit 
diameters, instead of varying continuously with the force, can only take quantized values. 
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