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00 O Homogenization of a Hele-Shaw-type problem
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in periodic spatiotemporal media

In this talk I will discuss the homogenization limit of the Hele-Shaw problem in
an inhomogeneous medium. The main new feature of this generalization of the
well-known free boundary problem is the periodic dependence of the coefficient
in the free boundary velocity law on time as well as on position. I will show
that in the homogenization limit its solutions converge to the unique solution
of a homogeneous Hele-Shaw-type problem with an anisotropic free boundary
velocity law. This velocity law has a non-linear dependence on the modulus of
the pressure gradient at the boundary. In particular, we can observe a velocity
pinning phenomenon. This makes the situation qualitatively very different
from the homogenization in a time-independent medium. Furthermore, the
free boundaries converge with respect to the Hausdorff distance. The presented
approach relies on the comparison principle structure of the Hele-Shaw problem
and exploits the techniques of the theory of viscosity solutions.
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