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Abstract

This article presents a review of the techniques for measuring complex relative permittivity and also explains basic
properties for understanding the principle of complex relative permittivity measurement. There are 6 measurement
techniques mentioned in this article. These techniques consist of open-ended transmission line techniques, waveguide
and coaxial transmission line techniques, free space transmission techniques, planar transmission line techniques,
resonator method and resonant-perturbation method. In addition, the advantages, disadvantages and applications of

these measurement techniques are discussed.

Keywords: complex relative permittivity, open-ended transmission line, waveguide and coaxial transmission line, free
space transmission, planar transmission line, resonator, resonant-perturbation.
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Figure 2 Debye relation of water at 30°C"
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Table 1 Properties of each technique for complex relative permittivity measurement

Technique Open-ended waveguide and free space planar resonator resonant-
transmission line coaxial transmission [transmission line perturbation
transmission line
testing non-destructive destructive non-destructive | non-destructive destructive destructive
size of sample small large (wave- large small large vary small
guide)
small (coaxial)
state of sample liquid, solid, solid solid (large flat liquid, solid, solid solid
semi solid plate) semi solid
accuracy high (lossy moderate moderate high very high (lossy | very high (lossy
material material with low | material with low
with high loss) loss) loss)
sample prepara- no yes yes no yes no
tion (difficult) (difficult for (difficult for
liquid, and semi liquid, and semi
solid) solid)
frequency wideband wideband wideband wideband single frequency | single frequency
frequency frequency frequency frequency
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