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Snow loop element frequency selective surface with low sensitivity to air gaps

WANG Yan—song*, GAO Jin-song, CHEN Xin, ZHAO Jing-li
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Changchun Institute of Optics, Fine Mechanics
and Physics, Chinese Academy of Sciences, Changchun 130033, China

Abstract: As the transmission properties of Frequency Selective Surfaces(FSS) will get worse because of the air gaps
between FSS and original radome in the experimental stages, a novel snow loop element FSS was designed to reduce
the effect of air gaps. The theoretical simulation was performed by using the mode matching method. For contrast, the
best FSS structure designs of the novel snow loop element and Y loop element for the assumed qualification were
chosen out respectively. The equivalent FSS sample plates were fabricated by using photolithographiy, and the
transmission properties were tested in a microwave dark room to check the simulation results. Both the calculating and
the testing results show that the novel element FSS meets the transmission request in a quite wide air gap range
(190-6 500 pm), which is much better than the best Y loop design(320-1 900 pym). Advantages of this new type snow
loop element FSS were briefly analyzed. It demonstrates that the snow loop FSS has very low sensitivity to the air
gaps, which provides a new method for the FSS study in the experimental stages.

Keywords: Frequency Selective Surfaces(FSS) Radome Air gaps Snow loop fss
W H 31 2012-03-09 & W H 1] 2012-06-19 M % iR & 47 H ] 2013-08-20
FELTH :

AR PR R TS

IR £AR

TEF s £AR (1979-) , Zo, MR, WL, RIBFFR R, 200545 T35 ORI L2547, 200845 T [ R EB K& 622K
RS Y BRI ARG L2y, RN PERTEOR . SICNFZEA RS IS T AT T o
{£# Email: wangyansong99@163.com

22 ik

[L14 e 1 e [, 2 AGE, 2. P RRRUF Butterworth BURIE PR M B il [J].062%% K% T/, 2011,19(7):1486-1494. XU N X, FENG
X G, LIANG F CH, et al.. Design of symmetric dual Butterworth-type of frequency selective surface [J]. Opt. Precision
Eng.,2011, 19(7):1486-1494. (in Chinese) [2] TN, mah#s, iMmeE, 5. Y fLa e SR it [J]. Jb% % T/, 2011,19
(5):959-966. WANG SH SH, GAO J S, FENG X G, et al.. Design methods of Y aperature fractal FSS[J]. Opt. Precision
Eng.,2011, 19(5): 959-966. (in Chinese) [3]1W#r, mishin, L5, &. SINYHRROHRIERR MM [I].06% K% TR, 2011, 19
(9):2043-2049. CHEN X, GAO J S, WANG Y S, et al.. Design of overlapping Y loop element FSS [J]. Opt. Precision Eng.,
2011,19(9): 2043-2049. (in Chinese) [4]CHAHARMIR M R, SHAKER J, LEGAY H. Dual-band Ka/X reflectarray with
broadband loop elements[J].IET Microw.Antennas Propag., 2010, 4(2):225-231. [5]ILBEOM C, JIN G K, DAI G L, et al..
Aramid/epoxy composites sandwich structures for low-observable radomes[J].Composites Science and Technology,
2011,71:1632-1638. [6]JPO CK, DAI G L, Il S S, et al.. Low-observable radomes composed of composite sandwich
constructions and frequency selective surfaces[J].Composites Science and Technology, 2008,68(9):2163-2170. [7]
MITTRA R.Techniques for analysis frequency selective surfaces-a review[J].Pro. IEEE,1988,76(12):1593-1615. [8]% & 7,
Bz R, R FSSEE M 2 A SR A S [J]. B Rk 4243, 2008,23(6):1123-1128. MENG ZH J, LM Y, WU ZH, et al..
Influence of air gaps in single-layer bandpass FSS structures [J].Chinese Journal of Radio Science,2008,23(6):1123-
1128.(in Chinese) [91/7#, 5Kl IMNET. YIERYI I B eeth (R 50t LEWFIE[I]. J6% A% TH%, 2005,13(2):219-224. LU J, ZHANG
J, SUN L CH. Experimental comparison of the characteristics of Y element and Y loop element[J]. Opt. Precision Eng.,
2005,13(2):219-224.(in Chinese) [10]£#. 597 W, F3CE. K&k CGE=R0O [M].Abstc 7 Tk ictt, 2005. KRAUS J
D.Antenna[M].ZHANG W X trans.,Beijing:Publishing House of Electronic Industry,2005.(in Chinese) [11]JCHEN C C.
Diffraction of electromagnetic waves by a conducting screen perforated periodically with circular holes[J]. IEEE Trans.



Microwave Theory & Tech., 1971,19(5):475-481. [12]X]/INi, i B G A, 25 BRIDIEROEZIIR T2 [0]. Ye K% TR, 2011,19
(8):1810-1815. LIU X H, FENG X G, ZHAO J L, et al.. Process of spherical photoresist spin coating[J]. Opt. Precision Eng.,
2011,19(8): 1810-1815.(in Chinese)

AT o) AR S
R, mahhs, s, B, GERGE. BN Y IR TS PR 1 T[], bR TR, 2011,19(9): 2043-2049
s, WIRE, RRGE, TA5, mahfa FFoRUFButterworth BURER R Bl [J]. Jesékiss TR, 2011,19(7): 1486-1494
TN, Szhhn, B, B8 YL AR R BRI T [9]. 65K % TR, 2011,19(5): 959-966
SEREA, B 2 T B R R AR T AT 2 T A B AR M [J]. DR 2 TR, 2010,18(5): 1175-1181
MR, B =, 5 i i FSSHI AL FHRFENLEE[J]. e K% THE, 2009,17(8): 1958-1963
SRR R, U WG R R Rl FS SRR HE[J]. D2k % 1R, 2008,16(7): 1247-1252
B — RO R eI AR R R AR I [J]. k% 1R, 2008,16(11): 2076-2080
8. BUAMEL 2 e[ B AL UYL L HER SO e S ER A IR S A [0 LR TR, 2007,15(6): 978-982

N o oA~ WON P

Copyright by S5 % T.1%



