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(a) field of narrow
rectangular slot (b) field of cylinder slot (c) field of dipole antenna
Fig.1 Control relation between narrow rectangular slot and its complementary antenna
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Fig. 3 Pattern of dipole antenna with different dimensions Fig. 4 Maximal radiation direction of dipole antenna
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Fig.5 Resonant frequency of narrow dielectric slot vs dielectric constant
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Resonant performance of microwave-slot coupling derived
using complementary antenna theory

Zhu Zhanping, Qian Baoliang
(College of Optoelectric Science and Engineering , National University of De fense Technology , Changsha 410073, China)

Abstract: With the complementary antenna theory, this paper deduced the resonant frequencies of narrow slots. When the
length of a vacuum slot is less than 5 times of the incident wavelength and the deviation angle of radiation relative to the perpendic-
ular direction is less than 30°, the radiation of the slot can be explained by that of the dipole antenna, and resonances occurrs when
the slot length equals to half wavelength, The dielectric slot can be equivalent to a microstrip and printed antenna with a depth half
that of the slot. The theory expression matches the simulation results well with relative deviation below 5%. A further analysis of
the coupling performance of the microwave-slot array indicates that the complementary antenna theory applies well in the study of
microwave-slot coupling,

Key words: control theory; complementary antenna; resonant effect; resonant frequency; microwave-slot coupling
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