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Tab. 1 The permittivity and permeability tensors of the invisible cloak layer

RS B
1 2 3 4 5 6 7 8 9
Mo 1 1 1 1 1 1 1 1 1
e, 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25
. 0 0.011 0. 036 0. 068 0.102 0.137 0.171 0.204 0.235
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Fig. 1 The structure illumination Fig.2 The unit cell illumination

of the invisible cloaks of the meta — material structure
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Tab.2 The dimension and the corresponding permittivity and permeability tensors of the SRRs layers at 8. 75 GHz

e A
1 2 3 4 5 6 7 8 9
w 0.12 0.117 0.117 0.2 0.15 0.15 0.15 0. 155 0.15
¢ 0.2 0. 197 0. 189 0. 165 0. 165 0. 165 0. 142 0.129 0.114
r 3.04 3.04 3.04 3.045 3.05 3.05 3.05 3.055 3.055
M 0.001 3 0.012 0. 036 0. 068 0. 101 0. 137 0.171 0.204 0.235
£ 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25
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Fig.5 The phase distribution of the electromagnetic
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Fig.4 The two — dimensional cylindrical

meta — material invisible cloak sample field in the plane wave — guide at 8. 75 GHz

3 458

AR FEHE Pendry FIFEISHN Schurig 25 AFTVER) TAE , R TE ) SRRs FRE LA 18 A4 )45 44 F.
TR T YRR RS S ITER AR, IR RS T YR R AR AR RS B AR S, DRSS AR . ). B,



EIRl ] TR TR RARHE B B A B A 81

Pendry 55 A\ ARSI IERA A RS BT S EA —E MRS CR,
S 3k

[ 1] Lai A, ltoh T,Caloz C. Composite Transmission Line Metamaterials [ J]. Microwave Magazine, IEEE, 2004,5(3) :34 - 50.
[ 2 ] Pendry J B, Schurig D,Smith D R. Controlling Electromagnetic Field [ J]. Science, 2006, 3121780 —1782.

[ 3] CummerS A,Popa B L,Schurig D, et al. Smith, Full — wave Simulations of Electromagnetic Cloaking Structures [ J]. Phys Rev
E,2006,74 .036621.

[ 4 ] Schurig D,Mock J J,Justice B J,et al. Metamaterial Electromagnetic Cloak at Microwave Frequencies [ J]. Science,2006,314
(5801) :977 -980.

[ 5] Zolla F,Guenneau S, Nicolet A,et al. Electromagnetic Analysis of Cylindrical Invisibility Cloaks and the Mirage Effect [J].
Optics Letters,2007,32(9) :1069 - 1071.

[ 6 ] Ruan Zhichao,Yan Min, Neff Curtis W , et al. Ideal Cylindrical Cloak ; Perfect but Sensitive to Tiny Perturbations [ J]. Physical
Review Letters,2007,99(11) :113903.

[ 7] Kemp B A, Grzgorczyk T M, Kong J A. Optical Momentum Transfer to Absorbing Mie Particles [ J]. Phys Rev Lett,2006, 97
(13) :133902.

8 ] Steven A Cummer,David Schurig. One Path to Acoustic Cloaking [ J]. New Journal of Physics,2007,9(3) :45.

(o] 3eibout, mi, matt 55 . A s RGBS AT ], S E TR AR #M,2008,9(5) :67 -
70.
PEI Zhibin,GU Chao, QU Shaobo,et al. Measurement of Electromagnetic Parameters of Metamaterials by Free — Space Method
[J]. Journal of Aie Force Engineering University ; Natural Science Edition,2008,9(5) :67 —70. (in Chinese)

[ 10] 5RARK, R s B, 55 . BRDRHB AL e AL A RS B OR BB D LTS [0 ). S HE TR R 274 A AR BE R, 2008 ,9
(3) :67 -70.
ZHANG Jieqiu, CHEN Biwu,ZHAO Wei,et al. Numerical Analysis of Metamaterial Cylindrical Shells Electromagnetic Inuisi—
bility Performance[ J]. Journal of Air Force Engineering University : Natural Science Edition,2008,9(3):67 —70. (in Chi-

nese )

(%% AxAats )
The Design and Measurement of Two — dimensional Cylinder Metamaterial Cloak

WANG Bin — ke, WANG Xin —hua, GU Chao, QU Shao —bo, PEI Zhi —bin, LIU Jia
(Science Institute, Air Force Engineering University, Xi’an 710051, China)

Abstract : Based on the coordinate transformation theory, this paper utilizes the square Split — Ring Resonators as
the unit cell main body and designs a two — dimensional invisible cloak. The CST Microwave Studio is used to opti—
mize the different layers”structure of the invisible cloak with the frequency of 8.5 GHz. The designed two — dimen—
sional invisible cloak is fabricated and measured by the plane wave — guide system. The measured result verifies
that the cloak made by the designed metamaterial has a better invisible capability. This research gives a realizable
way which makes the things inside the cloak unable to be detected.
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