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Self-propulsion of floating objects driven by the
Marangoni flow induced by the presence of multiple

species
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Floating objects that releases volatile surface activematerial shows self-propulsion by generating theMarangon
flow around the object. Typical example is a camphor particle on a water surface, which shows self-propulsion
by the spontaneous fore-aft and/or rotational symmetry breaking around the particle. Interestingly, such sur-
face active material also induces effective interaction between particles that can be nonreciprocal; i.e., the
broken action-reaction laws. In such a case with the multiple type of objects, the different types of objects
experiences nonreciprocal interaction, and they creates self-propelling pair owing to the unbalanced effective
force. Here, we show several systems of floating objects with multiple species, and especially talk about the
system with binary droplets, PFD and decane droplets, on water. The system showed self-propulsion, as well
as the repetitive activity that resembles eruptive motion. We discuss the behavior in terms of the presence of
duplex films on the water surface.
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