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Study on Measurement Method for Low-Frequency Electric Field
in Highly Lossy Media
Yuichi NAGUMO
Supervisor: Qiang CHEN, Research Advisor: Keisuke KONNO

An optical modulation probe system for measurement of 85 kHz electric field strength in human body equivalent
liquid phantom is designed and fabricated. The proposed system is composed of an optical modulator and a ferrite
bar antenna. The optical modulator reduces interference of conducting cables while the ferrite bar antenna enhances
the sensitivity of the system. It is demonstrated that the sensitivity of the probe with the ferrite bar antenna is
enhanced when the probe is in lossy medium. And, a method for estimating the electric field strength inside the
body from the electric field strength outside the body is constructed. In both simulations using an infinite cylinder
or a finite cylinder model, the electric field strength in the body is almost equal to the external field strength.
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