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Transport of passive beads by random and directed
motion of swimming micro-organisms

Passive particles immersed in an active bath of micro-swimmers, either artificial swimmers or living microor-
ganisms, may be displaced due to the activity of the suspension [1]. This enhanced motion can lead to rich
phenomena such as aggregation or phase separation. In this experimental work, we study how passive beads
are moved by randomly swimming bacteria and directionnaly swimming micro-algae.

First, in a uniform environment, we highlight the aggregation dynamics of the beads in a bacterial bath of
Burkholderia contaminans [2]. Unexpectedly, the passive beads display a dynamic clustering similar to Ost-
wald rippening: clusters are slowly growing in time as a /3 power-law, dynamically as beads are constantly
getting exchanged from one cluster to another.

Second, we bring our experiment closer to a natural environment by adding biases to the swimming motion
of the microorganisms. This time, we use micro-algae Chlamydomonas reinhardtii considering their quick
reaction to light [3]. As their local concentration grows, the algae push away the passive beads in a steric
fashion. By varying the incoming light direction, we manage to create complex patterns of passive particles,
and even direct them towards precise locations. Such directed motion of micro-particles open up exciting
perspectives, for instance in medicine.
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