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Response of Insulated Electric Field Probes in 
Finite Heterogeneous Biological Bodies

An ideal probe for measuring the electric field inside a finite heterogeneous biological body 
should possess a constant calibration factor; probe effective length and equivalent impedance 
must therefore be independent of its location in the body. A practical probe with minimal 
variation of these parameters can be implemented by insulating the metallic probe with a thick 
low-loss dielectric coating of low permittivity. An idealized spherical probe, insulated by a 
dielectric layer and immersed in a finite Iossy-dielectric body (representative of more general 
probes) is studied. Analytical expressions for the effective diameter and equivalent impedance of 
the probe are obtained. Numerical results indicate that the variation of these parameters with 
probe location is minimized by coating the probe with a relatively thick Iow-permittivity dielectric 
layer. Experimental impedance and electric field measurements confirm this conclusion. 
Limitation of using this probe in biological media with low dieletric constants is discussed.
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