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Many natural spaces such as the porous media from which oil is commonly extracted are crowded 
by confining interfaces and are filled with polymer solutions to enhance the oil recovery. These 
spaces are home to flow with characteristic dimensions on the scale of nanometres. At such 
length scales the fluids may behave in a completely different manner as compared to those 
encountered at more familiar scales. One example is the idea that, in the fully liquid state, fluid 
may effectively slide along a solid, confining boundary. This slip phenomenon was proposed by 
Navier in the early 19th century, but it was not until more than a century later, with the push for 
device miniaturization giving rise to micro and nanofluidics, that slip has become an essential 
ingredient to the understanding and prediction of such small-scale flows. However, little is 
understood about the slip boundary condition of complex fluids. During this internship, we will 
address how polymer molecules in solution react at a boundary when subject to a pressure driven 
flow; do they stick or slip, and how much? The effect of the polymer concentration and chain 
length will be investigated. Experiments will be conducted using the lately developed and high 
precision surface probe: total internal reflection fluorescence, near-wall nanovelocimetry (TIRF-
NWN) that measures particle position thanks to an evanescent light wave. The flow experiments 
will be conducted in microfluidic environments tailored to the nanoscale using infrastructure at the 
host institution, the Institut Pierre-Gilles de Gennes pour la Microfluidique.  
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Today, we are able to synthetize micrometric coils by allowing the spontaneous 

winding of a fiber around a microfluidic droplet, the mechanism at play being the 

surface tension which balances the bending energy. Combining many of these units, 

we may form a material that exhibits original optical properties. This idea combines 

concepts from three fields of engineering and physics: microfluidics, visco-elasto-

capillary self-assembly and optical metamaterials. Besides the scientific and 

engineering challenge of preparing such units and collections thereof, the potential 

for commercialization is important.  

A candidate with expertise in microfluidic design, a good knowledge of continuum 

mechanics (elasticity and hydrodynamics), interfacial phenomena, and a desire to 

bring technology to market (i.e. through interactions with our industrial partners and 

the possible creation of a startup) is thus desired. Working knowledge of light-matter 

interactions is also an asset.  

The project MimeCodr is generously funded by the Institut Pierre-Gilles de Gennes’ 

2020 “High-risk topics” call and the 2020 PSL Research University Prématuration PSL 

Valorisation Qlife grants. The project will thus begin its development at the IPGG in 

Paris, France. Once the material is constructed, light-matter interactions will be 

measured, and continued developments within the market context mentioned above 

will be initiated. The duration of the project is 12 months, with the possibility of a 12-

month renewal.  

Interested candidates should send a CV, cover letter –and arrange for at least one 

letter of reference to be sent– to the contacts noted above no later than 07 September, 

2020.  
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