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Abstract

Meeting the urgent needs of national economic and
military applications for wireless communications, microwave
image synthetic aperture radar (SAR) and electronic warfares
systems, this dissertation makes a deeper study on several
kinds of broadband dual-polarized planar antenna elements
and arrays, then proposes a few of novel designs and
completes their experimental verification.

The author’s main contribution includes four parts as
follows:

Firstly, the symmetry in electromagnetic fields and
engineering is summarized. With the practical examples
presented, it is illuminated that the symmetry beauty is very
helpful for electromagnetic engineering design.

Secondly, two novel CPW-fed (coplanar waveguide)
printed monopole antenna are presented. The impedance
characteristics and radiation patterns of the antennas with
difference sizes of structures are studied. At last, a test
antenna with measured impedance bandwidth up to 11.2 : 1 is
developed.

Thirdly, the broadband microstrip antenna elements and
arrays for dual-polarized SAR applications are studied
comprehensively. The effects of the feeding approach of
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radiation elements and the feed networks of arrays on the
radiation performance and isolation between H/V ports are
analyzed. The development of a X-band broadband dual-
polarized microstrip array is completed. Its measured
impedance bandwidth reaches 20.7% and the isolation
between two ports less than — 32 dB and the cross-polarized
level below — 28 dB, verifying the validation of the design.

Finally, A symmetric rectangular single-ridged waveguide
longitude slot antenna array is proposed. With a novel
waveguide dividers used, the array realizes broadband,
reduced cross-section size and easy fabrication. As the same
time, an edge waveguide untilted slot antenna array is
suggested, which has a very low cross polarization level
(— 36 dB) with easy manufacture configuration. Based on the
successful designs of these two arrays, a 16 X 16 broadband
dual-polarized waveguide slot antenna array is designed,
fabricated and tested, which obtains wide bandwidth, high
efficiency and very loss cross-polarization.

Key words broadband, printed antenna, monopole,
coplanar waveguide ( CPW ), slot antenna, microstrip
antenna, dual-polarization, isolation, waveguide slot
antenna, synthetic aperture radar (SAR).
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