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Influence on polarization independence of frequency
selective surface by altering Y slot element arrangement

JIA Hong-yan'?, FENG Xiao-guo®*, GAO Jin-song'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun
130033, China; 2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A novel polarization-independent Frequency Selective Surface (FSS) is designed by altering
traditional Y slot element arrangement. Based on the modal matching method, the frequency response
of this structure is analyzed to obtain the plot of frequency versus transmission coefficient. With coat-
ing technology and lithography, the FSS samples of conventional and improved arrangement are made
respectively. The tests under different polarized waves at 30° incidence angle are given in the micro-
wave darkroom. The measured curve shows good agreement with the simulated curve. Both of the nu-
merical analysis and experiment results show that the response of FSS with the conventional arrange-
ment is changed very distinctly with the source polarization, the increase of transmission loss is —1.
09 dB; but with the modified structure, the increase is only —0. 25 dB. The improved Y element array
can be resonant at a single frequency and has good polarization independency. It provides a new design
method for that the polarization situation of a source is completely unpredictable.
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Fig. 1 Parameters of Y element array
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Fig.2 Y slot element FSS of square arrangement
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Fig. 3 Transmission response of conventional Y slot
element FSS for different polarization inci-

dences

AR A% Fiy 2ly S R b O AR R 1 g R AR T
eAs, —2 dB A ek 1.4 GHz 48558 1. 6 GHz,
RO A 805 3 2 R TR R 9 — 0. 003 dB 3 i F)
—1.09 dB, f£%48 Y fLH.7C FSS Ay 44 mm hif A H
BT TR A T 20N S0 1 e

XFFALS Y LT FSS, A ST i ik 7 ¢
WBUAE B FSS AR R 23 & AR I R i A2 4k 7E AR
2 DR AR 7 XA A A B BRI T FSS 1 B
M.

3 #HA Y 3L#E g FSS HH

3.1 FBYFLBITFSSEH
TSP R ] N AR AL R E L X F Y AL
ST FSS,TEL G HEY 5 s LRl L A4 H T —F

BRI Y FLEIC FSS 454, s 4 foi .

aaes
s
;zY;zY

B4 Sk IEdr A Y fL AT FSS

Fig. 4 Improved Y slot element FSS of square ar-

rangement
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