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We present a new numerical scheme for three-dimensional acoustic and electromagnetic rough-surface scattering simula-

tions that can deliver highly accurate results from low to high frequencies at a cost that is independent of the wavelength

of the incoming radiation. The method is based on high− order asymptotic expansions of the oscillatory integrals that

enter potential theoretic formulations of the scattering problem at high-frequencies. In this regime, the solution of the

integral equation can be expressed as a slow modulation of a highly oscillatory exponential of a known phase. The

unknown slowly varying envelope, in turn, is represented as a series expansion in inverse powers of the wavenumber

whose terms are recursively computed in an efficient manner. The resulting algorithms provide significant improvements

over classical (e.g. Kirchhoff’s) approximations throughout a broad spectrum at a modest additional cost. Results with

full double-precision accuracy are presented for configurations of practical interest. (Received September 21, 2004)

1


