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Abstract： 

A robust numerical method via the shape derivatives 

and low-rank  approximation is developed for 

computations of three-dimensional Maxwell's 

equations with random interfaces. Based on a shape  

calculus, we estimate the statistical moments of the 

stochastic Maxwell equations in terms of perturbation 

magnitude. In order to capture the oscillations with 

high resolution near the interface, we adopt the 

adaptive edge element with third order polynomials 

to solve the deterministic equations approximating 

the expectation. For the second moment, an efficient 

low-rank approximation based on  pivoted Cholesky 

decomposition is proposed to compute the two-point 

correlation function to approximate the variance of 

stochastic Maxwell's equations. Numerical 

experiments are presented to illustrate our theoretical 

results. 
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