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Design of Oversized Cylindrical Cavity to Measure Complex
Permittivity in Millimeter Waves

Yoshio Nikawa *

Abstract: Recent development of large capacity and high speed communication technologies push up
the operating frequency of communication devices at least gigabit class. To transmit the large capacity
and high speed signal in the devices without distortion, it is very important to apply the composed
material with low loss and frequency independent characteristics. For this objective, the development of
thin dielectric material is very important of which characteristic is low loss through millimeter wave
frequencies. Nevertheless, the appropriate techniques to measure the characteristics of such the
material in millimeter waves have not been developed yet. In this study, oversized cylindrical cavity is
designed and simulations with experiments are performed to measure complex permittivity of thin
dielectric material in millimeter waves. The electromagnetic field distribution in the developed oversized
cylindrical cavity is examined from 20 to 40 GHz. The presence of whispering gallery mode in the
oversized cavity turn out to be very important to measure the complex permittivity of thin dielectric
material with high accuracy.

Key words: Oversized cylindrical cavity, Complex permittivity, Whispering gallery mode, Millimeter
wave measurement
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