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Fundamental Study on Measurement for Anisotropic Material
Parameters by Using Partly Filled Waveguides (1)

Masashi HOTTA (Graduate School of Science & Engineering)
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Measurement method of material parameters for uniaxial anisotropic medium from the S-parameters which show
the reflection and transmission characteristics of the electromagnetic waves in the rectangular waveguide from
the target sample has been presented in this paper. At first, by using two rectangular waveguides with different
size of aperture, the measurement setup has been shown, and also the formulas to estimate the uniaxial
anisotropic material parameters have been derived. The validity of this measurement method is verified by the

electromagnetic simulation for anisotropic materials.
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Figure 1 Basic setup for partly filled waveguide.
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Figure 2 Rectangular waveguides with different
aperture width.
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Figure 3 Model for numerical simulation.
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Table 1 Setup values of each tensor material parameters’ components.

alen=&len=6 1l 1o 1l 1o

Real Imag. Real Imag. Real Imag.
Sample A 2.00| 0.04 1.00 0.02 2.00 0.04
Sample B 200 | 0.04 2.00 0.04 1.00 0.02
Sample C 2.00| 0.04 1.00 0.02 6.00 0.12

Table 2 Estimated results for material parameters’ components.

alen=¢le il 1o al o
Real Imag. Real Imag. Real Imag.

Sample A 2.0002 0.0399 1.0000 0.0200 1.9971 0.0407
(+0.01%) | (-0.25%) | (0.00%) | (0.00%) | (-0.14%) | (+1.75%)

Sample B 2.0001 0.0400 1.9996 0.0400 1.0001 0.0200
(+0.01%) | (0.00%) | (-0.02%) | (0.00%) | (+0.01%) | (0.00%)

Sample C 1.9999 0.0400 1.0000 0.0200 6.0072 0.1238
(0.00%) | (0.00%) | (0.00%) | (0.00%) | (+0.12%) | (+3.17%)

2 Values in the brackets are the relative estimation error against the setup values.
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