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ABSTRACT. We introduce discrete-holomorphic Perfectly Matched Layers (PMLs) specifically
designed for high-order finite difference (FD) and continuous, piecewise linear finite element
discretizations of the scalar wave equation. In contrast to standard PDE-based PMLs, the
proposed methods achieve the remarkable outcome of completely eliminating numerical re-
flections at the PML interface, in practice achieving reflection errors at the level of machine
precision. Our approach builds upon the ideas put forth in a recent publication [1] expanding
the scope from the standard second-order FD method to arbitrary high-order FD schemes
[2] and the continuous, piecewise linear finite element method (FEM). Our RDPML-FEM
method directly leverages the properties of the RDPML-FD method by combining standard
FEM discretizations with Mass Lumping FEM [3] for the wave equation.
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