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Abstract: 
Active matter is a novel class of soft materials that are composed of active or self-propelled 
“particles”. Active particles span a wide range of length scales, from molecular motors, motile 
bacteria, to schools of fish and flocks of birds. Because self-propulsion requires continuous 
consumption of energy, active matter is inherently out of thermal equilibrium. As such, active 
matter can exhibit exotic behaviors that are forbidden by equilibrium physics. In this talk I 
will discuss our recent work on the development of a macrotransport theory for active 
matter. This theory allows us to characterize the transport and dispersion of active matter 
in periodic geometries. I will discuss how one can use this theory to explain the upstream 
swimming of active matter in Poiseuille flow, geometry-induced rectification, and flow-
induced non-monotonic dispersion. Leveraging the macrotransport theory, I will show that 
one can design a catheter tube that can hinder bacteria upstream infection using geometry-
induced rectification and disturbance flow.   
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awarded by the Government of India's Ministry of Education. 
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