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Abstract: An analytical expression of dyadic Green's functions in cylindrically stratified anisotropic media ( transversely iso-
tropic media) was obtained using a recursive method. The expression can be used to simulate the response of an arbitrary
point source (including electric source and magnetic source) in cylindrically stratified anisotropic formations. The expression
can be applied to any number of formation layers, and with the source location and field location in any of the layers. Using
the method, the responses of multi-component induction logging tools with a metal mandrel and an insulating protection layer

were simulated in anisotropic formations with a borehole and an invasion zone. The shape of each component's coils was taken
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into account in order to increase the simulating precision, and the metal mandrel was taken as a layer whose conductivity can

be both finite and infinite. The simulation results show that the response of coplanar coil system has entirely different charac-

teristics from that of coaxial coil system: the response of coplanar coil system is often more complex and more sensitive to the

change in drilling liquid conductivity, invasion zone's conductivity, formation conductivity, and formation anisotropy. These

parameters may even cause sign {lip in the response under many conditions. Furthermore, since the same response of copla-

nar coil system may be produced by entirely different formation conductivities in isotropic or anisotropic formations, it will be-

come much complicated to interpret or process the measured data.

Keywords: multi-component induction logging; dyadic Green's functions; cylindrically stratified anisotropic media; metal

mandrel ; invasion zone
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Fig.4 Responses with conductivity of invasion zone continuously varying
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