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We present a fast direct solver for singly periodic problems for Helmholtz’ equation in

2D. The proposed approach decomposes the periodic Green’s function into two sums, one

converging rapidly in the real space and another converging rapidly in the wavenumber

space with the help of Kummer’s transformation and/or its modified version. The layer

potentials are also decomposed into two parts accordingly. The two matrices obtained

this way allow H matrix representations in a natural manner and their sum and the

LU decomposition of this sum can be computed using the H matrix arithmetics, thus

enabling one to formulate a fast direct solver. The effectiveness of the proposed method

is demonstrated with some numerical examples including eigenvalue problems solved with

the SS method.
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