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Structure and stability of binary mixtures with free evolving
surface1 SANTIAGO MADRUGA, UWE THIELE2, Max-Planck Institut for the
Physics of Complex Systems, Noethnitzer Str. 38, Dresden, Germany — Thin poly-
mer films of binary mixtures are used in technological applications as homogeneous
coatings or structured functional layers. Experiments show a coupled dynamics of
decomposition within the film and the dewetting of the film [1]. We propose a
model of the decomposition induced profile evolution of a free surface film of a bi-
nary mixture. The model is based on model-H [2] describing the coupled transport of
concentration (convective Cahn-Hilliard equation) and momentum (Navier-Stokes-
Korteweg equations) fields supplemented by boundary conditions at the substrate
and the free surface. After determining homogeneous and vertically stratified base
states we analyse their lateral stability [3] and show that depending on the ener-
getical bias at the surface and the mean concentration the convective transport (i)
promotes the instability and (ii) induces surface deflections for the stratified base
states.
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