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Microwave Coaxial Probe Reflectometry Using Optical Crystals as References

Masahiro NAKANISHI  (Department of Electrical Engineering, Faculty of Engineering)

Abstract

Coaxial probe reflectometry is a powerful method to evaluate complex permittivity of materials in broadband

microwave frequency range. This method requires reference materials, and then water is typically used because

of its easy availability and high dielectric constant. However, water is no longer used below 0 °C since it freezes.

In this paper, some of optical crystals, KRS-5 and sapphire, are proposed as alternative reference materials to

water. These materials have high and frequency independent dielectric constant in microwave frequency range.

A fixture to install a disc-shaped crystal to the probe was also developed. The performance of using these optical

crystals as references was evaluated by measuring ethanol and compared to conventional method. The result

reveals KRS-5 and sapphire can be actually used as reference materials with comparable accuracy to water.

Keywords : microwave, coaxial probe reflectometry, complex permittivity, KRS-5, sapphire
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