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(Measurement of the Complex Permittivies of Various
Dielectrics Using an Open-Ended Coaxial Probe)
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Abstract

In this paper, the complex permittivity of various dielectrics such as powder(sugar and flour) and
solid(teflon and acryl) are measured by using an open-ended coaxial-line probe, which is
self-designed and manufactured. The probe is connected to a vector network analyzer(VNA)
through a coaxial cable. The end of the cable is corrected by using an OSL(open, short, and load)
calibration kit. The phase difference, which is produced by inserting the probe at the end of the line,
is compensated by using the numerically calculated reflection coefficient of distilled-water. The
complex permittivity is reconstructed by inserting the measured reflection coefficient, which is
produced at the interface between the probe and measuring material, into an virtual conical-cable
conversion model. Over a wide frequency range from 30 MHz to 3 GHz, the measured complex
permittivitis of various powder and solid using the our method are compared with the results, which
are measured by using an transmission-line method of the Korea Research Institute of Standards

and Science(KRISS).
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Fig. 1. Measurement model of the complex permit-
tivity using an open—ended coaxial probe.
(a) Cross-section view of measurement
system.
(b} Virtual conical-cable model.
(c) Equivalent circuit model of (b).
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Fig. 2. Measurement results of complex relative pe-
rmittivity for sugar.
(a) Real part. (b) Imaginary part.
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(a) Real part. (b) Imaginary part.
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(a) Real part. (b) Imaginary part.
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