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Swimming at low Reynolds number

François ALOUGES, Centre Borelli - Ecole Normale Supérieure Paris-Saclay, Gif sur Yvette

Swimming at low Reynolds number is a topic that has emerged since the seminal works of Taylor
and Purcell [4, 3]. The aim is to understand the swimming capabilities of microorganisms such as
spermatozoa, bacteria or microalgae. The talk is meant as an introductory talk for the minisymposium
“Mathematical modeling of low Reynolds number swimming”. The goal is to present an overview of the
problem, showing the counterintuitive obstruction given by the Scallop Theorem, and the inefficiency
of reciprocal shape changes. We will show how to produce loops in the space of shapes and why Control
theory has been so successfull [2]. Several techniques can then be understood to propel biological as
well as artificial microorganisms [1, 5].
Several questions will be raised during the talk, some of them being answered in the subsequent talks of
the Minisymposium. In particular the way for biological filament to produce curvature and eventually
motion will be of particular interest since the complex fluid-structure interaction and the activation
mechanism that produces the deformation itself remains, to a large extent, a mystery.
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