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We researched the mathematical modeling of interfacial active matter. A
chemical system of surfactant filaments was designed and experimentally investigated. The system was
modeled using free boundary problems, where line mass delta functions (Hausdorff measures) were
used to express the location of surfactant filaments. A mathematical analysis of the model equations
was performed, where the existence and stability of stationary and traveling pulse solutions was
addressed. Numerical methods for performing simulations of the model equations were designed and
implemented. Here, finite element methods and immersed boundary techniques were used. Simulations
were used to compare the mathematical model with experimental observations of the chemical system.
Overall, we showed that the proposed model is able to capture the main properties of the chemical
system. We also showed that line masses are an effective in describing interfacial active matter.
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