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Preliminary study on 3D3C CSAMT method modeling using finite element method
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Abstract The finite element equation of 3D3C CSAMT electric field is derived from Maxwell
equations using Galerkin method. The divergence condition is added forcedly to the electric
field boundary value problem after knowing its necessity, which makes the solution correct.
Two kinds of technique are extended to 3D CSAMT method modeling, which are used
successfully in 2D electromagnetic modeling with line source in frequency domain. One of
them is that the first order absorption border condition is applied to the outside boundary,
which can avoid the error caused by plane wave assumption and by the artificial boundary of
calculation area. The other is about how to store the total coefficient matrix, we design two
arrays to store the total coefficient matrix with non-zero elements and the corresponding
node matrix respectively, which reduce the consumption of memory, at the same time, whose
meaning is simple and easy to be understood, and it is convenient to solve FEM equations set
by using iteration method. At last the theory is tested by the response of half homogeneous
space model.
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