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We are interested in computing the electric field ∇u generated by a neutral charge distribution ∇ · h
in a random environment, that is modelled by the following divergence form elliptic equation

−∇ · a∇u = ∇ · h in R3 with u(x) →
|x|↑∞

0, (1)

where the conductivity a is sampled from a stationary and ergodic probability measure P. For numerical
purposes we compute the solution of (1) in a box [−L, L)d for L � 1 with a Dirichlet boundary
condition, that is {

−∇ · a∇uL = ∇ · h in [−L, L)d,
uL = ubc on ∂[−L, L)d,

where the goal is to find the boundary condition ubc that leads to the optimal convergence rate
for ‖∇u − ∇uL‖L2([−L,L)d) as L ↑ ∞. I will explain how to build the optimal boundary condition,
that combines ideas from the theory of effective multipoles in random environment developed by
Bella, Giunti and Otto [1] as well as the homogenization theory for linear ellitpic systems and recent
estimates for the semi-group established in [2]. This is based on the preprint [3].
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