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« Active glasses »: crowding and glass transition in active colloids
Collective effects can be observed at different scales in nature: in flocks of birds or fishes, or 
at the microscopic scale, into colonies of cells or bacterias. All these systems have a motor at 
the individual scale (wings, fins, flagella) allowing propulsion as well as interactions, which 
order their collective behavior ; they are intrinsically out-of-equilibrium. There are many 
theoretical investigation on those collective effects but less experimental studies on model 
systems. We have built an experimental bio-mimetic system to model bacteria behavior and 
reproduce collective effects. This system is made of Janus colloids, gold micro-sphere with a 
platinum coating over one half. When these particles are put in an oxygen peroxide bath, 
chemical reactions set the particles in motion. This system has been studied at the individual 
scale, where we observe a random persistent motion, very similar to the behavior of bacteria. 
We have shown in recent works that at intermediate densities those active colloids form 
cluster with a rich dynamic [1,2]. The study of very concentrated systems of active 
particles is a largely unexplored territory.
While at thermal equilibrium dense assemblies of particles undergo a transition towards a 
glassy state, the fate of dense active particle systems at very large density remains unclear, 
and has not been studied in detail in the literature. Can local swimming activity un-jam the 
system? Is the glass transition lost or delayed? All these questions have just started to be 
addressed numerically [3], and much work remains to achieve a generic understanding on 
the connection between activity and jamming; especially concerning experimental 
investigations. The experimental system developed by the host team offers a unique 
opportunity to study active particles systems at very high concentration.

The aim of this internship will be to study (i) very dense assemblies of active colloids and 
(ii) the rhoelogical properties of these systems for different activities in order to unravel the 
potential and the properties of this new class of material and to develop new level of 
understanding of those systems far from equilibrium.

This internship will involve microscopy, microfluidics, image processing, and statistical 
physics.
This subject could be extended for a PhD. It will be developed in strong connection with 
theoretical
aspects of active systems. Possibilities exist of joined PhD program.
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