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3-D Crosshole EM Modeling by the Extended Born Approximations

Cho, In Ky and Choi, Kyoung Hwa
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Abstract : Three-dimensional electromagnetic modeling algorithm in homogeneous half-space was developed using the
extended Born approximation to an electric field integral equation. To examine the performance of the extended Born
approximation algorithm, the results were compared with those of the full integral equation results. For a crosshole source-
receiver configuration, the agreement between the integral equation and the extended Born approximation was remarkable
when the source frequency is lower than 20 kHz and conductivity contrast lower than 1:10. Beyond this conductivity
contrast, the simulated results by the extended Born approximation exhibit a difference with respect to those by the
integral equation. Therefore, the limit of accuracy lies below contrast of 1:10 in the extended Bormn approximation. Since
for the source frequency range from 20 kHz to 100 kHz, however, the difference is relatively small, the extended Born
approximation could be used for a reasonable 3-D EM modeling algorithm.
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Fig. 1. Source and receiver geometry in crosshole EM.
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Fig. 2. Secondary magnetic field curves simulated by the integral equation and by the extended Born approximation. (a) 3-D model, (b)

horizontal component and (c) vertical component,
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Fig. 3. Source and receiver geometry and 3-D cube model.
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conductivity ratio for a model in Fig. 3. (a) Horizontal component
and (b) vertical component.
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