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Short description of possible research topics for a PhD:  

If a solid is drawn out of a non-wetting liquid (Fig.), it can entrain a liquid film when the pull-

out velocity exceeds a given threshold. In principle, the problem can be solved at the 

macroscopic scale but in practice, we often lack a proper understanding of dissipation at the 

local scale so that the real mechanisms of this dynamic wetting transition are still elusive. 

Because unavoidable heterogeneities at the surface strongly impact the triple line dynamics at 

all lengthscales, we propose to fabricate model heterogeneous surfaces with designed 

heterogeneities and investigate the dynamic wetting transition with different aqueous liquids. 

By tuning surface chemistry, patterns and lengthscales, we will be able to probe the coupling 

between hydrodynamic flow, heterogeneities and local dissipative processes. These 

experimental advances will form the basis of an improved understanding of the dynamic 

wetting transition through simple numerical models based on the lubrication approximation.   

Figure: various stages towards liquid entrainment when pulling out a heterogeneous plate  

 

Required background of the student: general physics, hydrodynamics, physical chemistry or 

soft matter  – familiarity with wetting or surfaces would be a plus.  
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