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ABSTRACT: The integral equation method is a powerful tool for electromagnetic numerical modeling.
But the difficulty of this technique is the size of their linear equations, which demands excessive memory
and calculation time to invert. This limitation of the integral equation method becomes critical in inverse
problem. To overcome this limitation, a lot of approximation and series methods, such as conventional
Born, modified Born and extended Bomn, were developed. But all the methods need volume integration
of Green tensor, which is very time consuming. In electromagnetic theory, Green tensor rapidly decreases
as the distance between source and field cell increases. Therefore, the source cell which are far away
from the field cell does not make an effect on the electric field of the field cell. Consequently, by ignoring
the effect of Green tensor due to far away source cells, computing time for electromagnetic numerical
modeling can be reduced dramatically. Comparisons of this new method against a full integral equation,
extended Born approximation and series code show that the method is accurate enough and much less
time consuming.
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Fig. 3. Distribution of scattering electric field (Ex) in an anomalous body computed by (a) the full integral
equation, (b) the extended Bom approximation and (c) the extended Born series method.
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Fig. 4. Distribution of scattering electric field (Ex) in an anomalous body, computed by (a) the integral equation,
(b) the extended Born approximation and (c) the extended Born series method. When the distance R is greater
than 10 m, the volume integral of Green tensor was not carried out and its value was set to zero in order
to save computing time.
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