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RERE:

A new extrapolation cascadic multigird (EXCMG) method is developed to
solve large linear systems encountered in geophysical EM modelling with arbitary
anisotropic conductivity. By treating edge unknowns as defined on the midpoints of
edges, we design a new prolongation operator for 3-D edge element discretizations
on rectilinear grids, which can construct a good approximation to the FE solution
on the refined grid. The good initial guess greatly reduces the numbers of the
iterations required by the preconditioned BiCGStab smoother. Numerical
experiments are carried out to validate the accuracy and efficiency of the proposed
method, including problems with exact solutions, magnetotelluric modelling, and
controlled-source EM modelling (CSEM). The proposed EXCMG method is more
efficient than traditional Krylov-subspace iterative methods, and the auxiliary-space
Maxwell solver (AMS), especially for large-scale problems where the number of
unknowns exceeds 10 million.



