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Self-propulsion and collective motion of pairs with different species
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Abstract

Under nonequilibrium conditions, effective interactions between elements can become nonrecip-
rocal, violating action-reaction symmetry. A familiar example is found in human interactions,
where one individual may chase another without an equivalent response. Such a chasing pair can
exhibit persistent motion, providing a simple mechanism for generating self-propulsion.

In this talk, we present experimental realizations of active motion arising from nonreciprocal in-
teractions between different species. We discuss three examples: a camphor—water system, a bi-
nary droplet system, and a bidisperse colloidal particle system. These systems are driven by
nonequilibrium interfacial flows, such as Marangoni flows and electrohydrodynamic flows. When
the interacting elements are of different types, the resulting effective interactions can become
nonreciprocal.

We will discuss the characteristics of the resulting pair-induced motion in each system and show
how such nonreciprocal interactions give rise to distinct spatiotemporal dynamics and collective
organization.
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