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carbon particles, carbon
fibers, or the like). Such

conventional wave guides
may be used for channeling
electromagnetic waves (EM

waves). A resonator that
uses a conventional wave
guide is referred to as a

conventional wave guide-
type resonator. Stray

capacitance and inductance
of the conventional wave

guide may cause non-
linearity, for example, in the

band-pass characteristic.
One example of a
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conventional resonator is
shown in FIG. 8A. FIG. 8A is a

cross-sectional schematic
diagram of a conventional

resonator 800. In the
conventional resonator 800,

a surface 813 of a wave
guide 801 is rough due to

the unevenness of the
surface and has an uneven
surface structure. Thus, the
electric field formed on the

surface 813 of the wave
guide 801 is uneven, and the
uneven electric field may be
applied to a surface 812 of a
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dielectric block 810. The
uneven electric field may
result in variations in the

effective permittivity of the
surface 6d1f23a050
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