H19% 5 M e K TR Vol.19 No.5
2011 4F 5 H Optics and Precision Engineering May 2011

XEHS  1004-924X(2011)05-0959-08
Y AL SRR R R E R T

ITHM,EHMA L DRE L R
(LHPERFR KEXLFREENREDERR, PERFR LF RS L84
RAREELRE, T4 K& 130033;2. P EAFI #F% £ K, xE 100039)

FEE L RSB BIR N TR S B R T (FSS) it , ff 5257 FSS B A L J0E 4R 454k, LA — 20 w6 2 A {5 e %
X 2 AR AL ISR . S DAGS AR AR (P A AR AR PR AR B Y FL B TT R ], G i A LR AT AR B Y LA B
BT, B S BIT TUM Ay i A . SR)E L85G Floquet S8 A 25 1, 1o FH 4 U Jo) 000 1545 B 38 FSS 2% T HL i 40 1
R R R T T A I E A RRAE T KT Y FLr . FSS Bt AR 71K B L FL AR 58 5 25 45 0 2 50 HE
A7 7 2O HLAT AL AR RS L IR SR BUA G BE I O 2 T2 M4 Y 438 FSS FE 4RI 7R i B s = AT FSS
R RN . SRR — BRI K A AN 0. 79X U4 B FRED FALZTEE WH 1 mm#E 1.5 mm
W, FE R BE T 650 MHz, £ B Fe e M BT HEAG O N USSR 25 R S HUE S R — 3, RIS 4B FSS A
A LWV IR AR PR HF i B N — 3 dB A S AL o SR A R R AR ER

% @ RMELRBRAEESS);HHEL; AMES X ST

FE %S TNIS7; TN713 XHRARIRAD : A doi: 10. 3788/0OPE. 20111905. 0959

Design methods of Y aperture fractal FSS
WANG Shan-shan'*, GAO Jin-song'” , FENG Xiao-guo', ZHAOQO Jing-li'

(1. Key Laboratory of Optical System Advanced Manufacturing Technology » Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 10039, China)

% Corresponding author, E-mail : gaoj s@ ciomp. ac. cn

Abstract; The fractal elements were exploited to design single layer Frequency Selective Surfaces
(FSSs) as multi-band pass filters to meet the multi-band and integration requirements of the communi-
cation apparatus. Firstly, the geometry expression of a Y aperture fractal FSS with a symmetry struc-
ture and anti-cross polarization was proposed by recursion and iterative operations. Then, combined
with Floquet theory and the full-wave periodic moment method, an electric field integral equation to
describe the current distribution of the FSS surface was obtained to quantitatively analyze the frequen-
cy response of the lattice and the structural parameters of Y aperture fractal FSS, such as pole length,
aperture width,and the different polarizations of incident electromagnetic wave. Finally,a FSS sample
was achieved by the photolithography and experiments in the anechoic chamber. Experimental results

show that the estimation empirical constant k is 0. 79 for designing the resonant frequencies of FSS and
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the bandwidth expands to 650 MHz when the width of aperture varies from 1.0 mm to 1. 5 mm. More-

over, the effects of incident angle is highly sensitive to the lattice of the periodic unit cell. Obtained

results are well coincident with that of theoretical calculation, which means the single-layer fractal FSS

with multiband characteristics can satisfy the engineering requirements after parameter optimization.

Key words: Frequency Selective Surface(FSS) ; fractal element; Periodic Method of Moment(PMoM) ;
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Fig. 1 Schematic diagram of Y aperture fractal FSS
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Tab.1 Transmission characteristic changed with
iterative factor F
(a) Ly X} FSS L4 RFE 9 52 i L

(a) Transmission characteristics with L; (GHz)

! R A —3 dB #5E
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fi S fi S
/mm

TE T™ TE T™M TE TM TE TM
7.5 8 8 22 21.8 2.00 2.64 2.00 2.65
7.8 7.8 7.8 22.2 21.8 2.28 2.74 2.30 3.22
8.2 7.4 7.4 22.6 22.2 2.69 3.30 2.78 3.48

(b) L. XF FSS &4 45 14 89 %2 M X bk
(b) Transmission characteristics with L, (GHz)
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3.5 8 8 22 21.8 2.00 2.00 2.67 2.60
3.2 8.2 8.2 22.8 22.8 2.30 2.30 2.55 2.55
3.0 8.2 8.4 24.4 23.4 2.38 2.50 2.46 2.78
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