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Homogenization of a Hele-Shaw-type problem in periodic time-dependent media |

E 5 : In this talk we discuss a generalization of the Hele-Shaw problem, a popular
model of the flow in a porous medium, and study the behavior of its solutions as the
size of inhomogeneity of the medium approaches zero. The main new feature of this
nonlocal free boundary problem is the periodic dependence of the free boundary
velocity on time as well as on position.

Unfortunately, this dependence breaks the obstacle problem structure, which is
usually used to define weak solutions and facilitates homogenization, and therefore
a notion of viscosity solutions is necessary. We extend the comparison principle to
allow for time-dependence and even discontinuity of the free boundary velocity, and
obtain well-posedness of viscosity solutions. This provides a reasonable setting for

homogenization. Since the standard technique of correctors is not available, we



improve the geometric method of I. Kim (2007), based on the pioneering work of
Caffarelli, Souganidis and Wang (2005), featuring an auxiliary obstacle problem.

In contrast to the previous works, we identify the homogenized free boundary
velocity via a “"mesoscopic flatness" of the free boundary. We develop new tools to
handle this quantity, in particular a boundary cone flatness estimate. Finally, we
show that, in the homogenization limit, the solutions converge to the solution of a

homogenized Hele-Shaw-type problem.
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[ Homogenization in a Thin Layer with an Oscillating Interface and Highly

Contrast Coefficients |

E T : We consider the homogenization problem of the elliptic boundary value
problem in a thin domain which has a high and low conductivity zones. In our model,
two media are separated by a highly oscillating interface. The asymptotic behavior
is governed by the order of the thickness of the domain, oscillation period of the
interface and contrast between two media. In this talk, we show that the limit
problem is changed by these parameters and introduce the two-scale convergence

result in a thin domain which is the key ingredient of the proof.
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