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It is known that a naive use of the fast direct solver of the Martinsson-Rokhlin type in

one-periodic transmission problems of Helmholtz’ equation in 2D with standard integral

equations leads to a breakdown of the algorithm when the material contrast is low. In

our previous study, we showed that this breakdown can be avoided by means of the

multi-traces boundary integral equations(7).

However, this method has a problem of

increasing both the number of unknowns and the computational time compared to well-

known formulation such as PMCHWT. This paper proposes a modified fast direct solver

which uses the Burton-Miller integral equation and a new construction of proxies in order

to reduce the number of unknowns and the computational time. We validate the proposed

approach with several numerical experiments.
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