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In these two lectures, I will introduce the concept of hydrodynamic instabilities [1] and exemplify
its use to rationalize pattern formation in thin layers of liquid coating overhanging surfaces [2].
This instability is referred to as the Rayleigh-Taylor instability, in which gravity acts to pull
down the fluid while capillary forces oppose the interface deformation.
I will discuss the role of advection when the surface is tilted with respect to the horizontal [3]
as well as that of drainage when the liquid film coats a curved substrate [4].
Specifically, I will show how the exponential destabilization of their interface revealed from
a linear stability analysis often sets the blueprint of the patterns they eventually form and
thereby link linear instability theory to nonlinear pattern formation.

Figure 1: A thin film coating
the underside of an inclined plate
is fed at constant flux. Despite
the isotropy of the linear growth-
rate of the instability, longitu-
dinal structures, called rivulets,
which are aligned with the flow
emerge through a nonlinear se-
lection mechanism. Once satu-
rated, their secondary instability
with respect to travelling lenses is
also studied.
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