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A Novel Multigrid Based Preconditioner
for Heterogeneous Helmholtz Problems
(joint work with Y.A. Erlangga, C. Vuik, A. Kononov and Chr. Dwi Riyanti)

In this presentation an iterative solution method, in the form of a precon-
ditioner for a Krylov subspace method, is presented for high wavenumber
Helmholtz problems in heterogeneous media. The preconditioner is based on
the Helmholtz operator, where an imaginary term is added. This precondi-
tioner can be handled by one iteration of the multigrid method. This may
be somewhat surprising as multigrid, without enhancements, has convergence
troubles for the original Helmholtz operator at high wavenumbers. The choice
of multigrid components for the corresponding preconditioning matrix with a
complex diagonal is validated with Fourier analysis. Multigrid analysis results
are verified by numerical experiments. High wavenumber Helmholtz problems
in 2D heterogeneous media are solved indicating the performance of the pre-
conditioner. The method is parallelized and generalized to three dimensions.
We will include a 3D example.

The research is financially supported by Dutch Ministry of Economic Affairs,
project BTS01044.
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