Joumnal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 15, No. 12, p. 1085, December 2002.

Bethe's Small Hole Coupling2 o| & ¢t
FHEENM "HIlubHof

SHA o 22| o|g
Bt o7

A Study of the Estimation Method for the Dielectric Properties of Dielectrics
in Millimeter Wave Range using Bethe’'s Small Hole Coupling
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Abstract

The circular cavity resonator which can measure the dielectric properties of dielectrics in the
Ka-band(26.5GHz~40GHz) frequency range was designed and fabricated. A structure of the resonator
is divided into two equal parts of the length and the dielectric plate sample is placed between two
halves. Exciting and detecting of the resonator is performed by WR28 rectangular waveguides using
Bethe’s small hole coupling. The GaAs plate sample, whose permittivity is known to be 13 in
millimeter wave range, was used for the verification of the performance of the fabricated circular
cavity resonator. In the measurement of GaAs single crystal using that resonator, the resonant
frequency of the dominant TEo: mode, the permittivity and QXfy were measured as 26.69GHz, 12.9
and 124,000GHz, respectively.
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1. Structure of circular cavity resonator;
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including dielectirc plate sample.
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Fig. 2. Fabricated circular cavity resonator.
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Table 1. Diameter and height of the resonator.
e Ty A A A R A =
Eé (GHz) (mm) (mm)

|eolBA | Z3X \ D|H| D H
TEo | 3670 | 3667 11\ 51 59 |115017| 82037
TEo2 | 4848 48.40
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Table 2. Resonant frequency by resonant modes.

B J2x | ABEAIEN | 23
FARE | (GH) (GHz) (GHz)
TMOI0 | 19.97 - -
TELLL | 2384 2378 2384
TMOIl | 27.08 - -
TE211 | 3127 31.23 3118
TMII0 | 3182 31.73 3182
TEOIl | 3670 36.73 36.67
TMILL | 3670 3%6.23 36.23
TE3LL | 23939 39.23 39.44
............... - S
i TE41!

Resor;ance Frequency fo (GHz)

[ %

” 13 "
Approximate Relative Permittivity
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Fig. 3. Mode chart for GaAs at ¢=0.22mm,
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Fig. 5. Distribution of electric and magnetic
fileld for the TEo mode; (a)distribution

of electric field, (b)distribution of
magnetic field.
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Table 3. Measured data of GaAs.

2 on FRAFHF | A& | FAAF | FA
- (GHz) (er) | (@Q@xf0) | (mm)
B & 3t4] 26.5 13 104,000 | 0.607
A% 26.7 1291 | 124,000 | 0.22
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