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Wave Patterns in Surfactant-Driven Thin Liquid Films
RACHEL LEVY, Duke University — Thin liquid films driven by sur-
factant develop complicated wave patterns that are solutions of a cou-
pled system of PDE for the height and surfactant concentration. These
solutions can be understood as a combination of similarity solutions, in-
cluding traveling waves, and discontinuities in the height and surfactant
concentration gradient. Thin films with surfactant occur in both biologi-
cal and industrial applications, in which surfactant is employed to reduce
surface tension. In the case of a thin film on an inclined plane, driven by
both surfactant and gravity, the downstream height determines which
of two distinct wave patterns emerges. The threshold between them is
determined analytically and verified by PDE simulations.
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