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The first aspect of my research is called stochastic
homogenization. The conductance of a material
can be highly heterogeneous at a molecular level
(see picture), and therefore any direct simulation
is computationally undesirable since the
variations on small scales need to be addressed.
However, if we further assume the material to
have some spatial homogeneity in statistical
information, then we may make approximations
by simulating some homogeneous material, so
that computational cost can be significantly
reduced. In the first part of my thesis, which is
joint work with professors Jianfeng Lu and Felix
Otto, we study the approximation of three-
dimensional infinite material, and give an optimal
algorithm that successfully captures the correct
scaling of error induced by truncation and
randomness.
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