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oABSTRACT o

This study investigates the complex permittivity (€ = &' —ie"") and complex
permeability (4 = u' —iu'") of materials, as well as the complex refractive index
(i =n' — ik ) and the electric loss factor (tan(&)), were calculated for both Teflon
and Polycarbonate materials.

We concluded that the complex permittivity of Teflon is & = 2.0999925 —
i0.00041846, and its complex permeability is @ = 1 — 0i. The electric loss factor
tan(8) was found to be 1.992673783 x 10™*, while the magnetic loss factor is zero,
confirming that Teflon is a non-magnetic material. The complex refractive index was
determined to be i = 1.44912 —i0.0001.

For polycarbonate, the complex permittivity was found to be & = 2.75687 —
0.0289245i, and its complex permeability was i = 1 — 0i. The electric loss factor
was tan(8) = 0.0104917896, while the magnetic loss factor is zero, indicating that
polycarbonate is a non-magnetic material. The complex refractive index was
determined to be 71 = 1.6604 — i0.0087167 These results were obtained using the
rectangular waveguide W Rgq, Within the microwave frequency range X-Band (8.2—
12.5 GHz) through the S-Parameter Extraction method provided by CST simulation
software and MATLAB.

Keywords: Rectangular Waveguide - WRq, - Teflon - Polycarbonate - electric Loss
Factor - Magnetic loss coefficient - Microwave Frequencies - X-Band - CST .
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Electric Dispersion: Nth Order Model, N=3 (Constant Tangent Dekta Fit)
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Magnetic Dispersion: Nth Order Model, N=1 (Constant Tangent Delta Fit)
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Magnetic Dispersion: Nth Order Model, N=1 (Constant Tangent Deka Fit)
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