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The behavior of the fundamental objects of physics at quantum scale is 

dominated by their wave-particle duality. This characteristic is usually 

thought to have no equivalent in macroscopic physics where mass-like 

objects and waves are distinct entities. We have shown recently that a 

droplet bouncing on a vertically vibrated liquid interface can become 

dynamically coupled to the surface wave it excites. It thus becomes a self -

propelled "walker", a symbiotic object formed by the droplet and its 

associated wave.  

Through several experiments, we addressed one central question. How can 

a continuous and spatially extended wave have a common dynamics with a 

localized and discrete droplet? Surprisingly, in spite of the classical nature 

of this system, several quantum-like behaviours emerge. I will specifically 

discuss recent experiments in which a walker, confined in a potential well, 

has an orbiting motion. In this situation the possible orbits exhibit both a 

form of quantization(1) and probabilistic behaviours(2). I will show that 

these dynamical behaviours are linked to a temporal non-locality: the wave-

field associated to a walker contains a memory of the recent trajectory of 

the droplet.  
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