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Collective behavior of bacteria 
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Position for a candidate having a strong background in soft condensed matter physics or chemical 

physics and wishing to orient his or her research towards a interdisciplinary project involving new 

experimental aspects (from microfabrication to microbiology).  

Motile bacteria such as E. coli can exhibit collective behaviors due to their chemotactic properties 

and the expression of attractants by the bacteria themselves. This chemical means of communication 

can then give rise to complex behaviors (pattern formation, self-concentrations [1], phase 

transitions…) and to the propagation of concentration waves. 

The aim of the present project is to investigate further the interplay between microfabricated 

environments and the biological response of these microorganisms. We will investigate the 

properties of the bacterial fronts in microchannels, in the framework of theoretical models. The 

group’s microfabrication facility, allows tuning easily the geometric characteristics of the 

microchannels in order to characterize more precisely the concentration front with or without 

external fields (electric field, gravity, light, ...[2]).  
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