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Abstract 

The efficiency of solving 3D electromagnetic field problems in frequency domain is known to suffer from strongly varying material coefficients in the computational domain. The reason for this finding is that the condition number of the linear system of equations increases due to the large jumps in material parameters. To overcome this problem, powerful solution strategies like multigrid methods have been proposed.  However, for the case of the full wave equation, these methods are still a matter of ongoing research. In this paper we propose an alternative algorithm that reduces the solution of the wave equation to that of a small number of scalar potential problems. The latter can be solved using black-box algebraic multigrid solvers. The starting point of our development is the geometric expansion of the wave equation for small frequencies, which converges below the first resonance frequency. Computing the first 
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 terms of this expansion turns out to be equivalent to performing 
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 steps of a fixed point iteration 
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, where 
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 is the vector of electric-field degrees of freedom in step 
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. The function 
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 involves the solution of all four discrete Maxwell equations, i.e., Faraday's and Ampere's laws via tree/cotree decompositions and the divergence equations in potential formulation via algebraic multigrid. We develop the algorithm within the framework of the Finite Integration Technique and finally demonstrate its efficiency for the example of a ferrite-loaded accelerator component.
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