Journal of Antennas RZ&Z23R, 2016, 5(2), 9-17 Hans X
Published Online June 2016 in Hans. http://www.hanspub.org/journal/ja

http://dx.doi.org/10.12677/ja.2016.52002

Effects of Element Polarization Property on
Performance of Sequentially-Rotated
Circularly-Polarized Arrays

Daoyu Wang, Min Wang, Yuemin Wu, Wen Wu
JGMT Ministerial Key Laboratory, Nanjing University of Science and Technology, Nanjing Jiangsu
Email: wangmin@mail.njust.edu.cn

Received: Feb. 7th, 2017; accepted: Feb. 25th, 2017; published: Feb. 28th, 2017

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Sequentially-rotated (SR) arrays with elements having different polarization properties are stu-
died in this paper. Linearly-polarized (LP) or circularly-polarized (CP) patches can both be used as
elements of SR arrays, and have different effects on array performance. Two 2 by 2 SR arrays are
constituted by LP and CP elements, respectively. Then, the bandwidth and gain performances of
two arrays are studied. Theoretical analysis and simulation research are conducted. It is demon-
strated that the arrays can broaden the bandwidth significantly. However, the gain of the SR array
with LP elements is about 3 dB lower than that with CP elements, but gain bandwidth of the former
array is wider. Finally, effects of the element spacing on SR arrays are studied with different pola-
rized elements and the optimal spacing selection is analyzed.
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Figure 1. Structure: different polarized patches and sequentially-rotated array
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Figure 2. Curve: return loss of two elements
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Figure 3. Curve: axial ratio of CP element versus frequency
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Figure 4. Curve: return loss of two arrays
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Figure 5. Curve: axial ratio of

two arrays versus frequency
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Figure 6. Radiation patterns of two arrays in the principal plane at 8.2 GHz
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Figure 9. Theoretical model of SR array
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Figure 10. Curve: gain bandwidth of two arrays
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Figure 11. Radiation patterns of two arrays in ¢ = 45° plane at 8.2 GHz
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