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Mathematical analysis of two-phase flow equations in unbounded domains
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The aim of this research project is the mathematical analysis for two-phase
flow equations in unbounded domains. First, we proved the local wellposedness of two-phase
Navier-Stokes equations with a sharp interface in general domains. In addition, we considered the
two-phase Navier-Stokes equations in the whole space. We then established the global wellposedness
for small initial data and a closed interface, and also proved time-decay estimates of a time
evolution operator for a nearly flat interface. Next, we considered the Navier-Stokes-Korteweg
equations which are known as one of diffuse interface models and proved the maximal regularity
theorem for the linearized problem. As an application of the maximal regularity theorem, we proved
the wellposedness of the Navier-Stokes-Korteweg equations.
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