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The vicinity of a solid wall may modify the structure of a liquid at molecular length scales from the wall.
For instance, in some liquids, molecular layering has been observed at nanometric distances from a wall.
The resulting dynamics of the liquid at those distances remains a matter for debate, the experimental
difficulty being that the formed structure may be disturbed when solicited. We have developed an optical
technique (awarded in 2015 and 2016), in order to form thin liquid films lying on solid substrates and
study their properties in a non invasive way using the spontaneous thermal fluctuations of the liquid
surface. We have thus evidenced a layer of immobile molecules within molecular distances from the wall
[Phys. Rev. Lett., 114, 227801 (2015)]. The PhD project will address the more general question of the
hydrodynamic behavior of liquids at molecular distances from a solid wall and its link with the physical-
chemical properties. Techniques already developed will be used and further improved in order to allow
a fully controlled manipulation of the liquid films. The results will shed new light on the confinement-
induced structures of liquids, which is crucial for the understanding of transport properties at small scales,
involved e.g. in flows through nanoporous materials or in nanofluidic devices.
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