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1.An empirical formula of reduced cloak

The nonmagnetic cloak
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An empirical version
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1. W. Cai, U. K. Chettiar, A.V. Kildishev, and V. M. Shalaev, Nat. Photon. 1, 224 (2007).
2.S. A. Cummer, B.-l. Popa, D. Schurig, D. R. Smith, and J. B. Pendry, Phys. Rev. E 74, 036621
(2006).
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An Empirical Version
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a=150nm, b=450nm
wavelength: 451.7nm
the inner core is PMC
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Fig. 1 The scattering patterns of (a) the ideal cloak, (b) the reduced cloak, and (c) the empirical revised version of

the reduced cloak.

2010/11/1 5



2. Effect Medium Approach

1. W. Cai and V. M. Shalaev, Optical Metamaterials: Fundamentals and
7 YA A
ﬁﬁ&ﬁ)—ﬁ }E e Applications (Springer,New York, 2010), Chap. 2, pp. 25-36.

2. ). C. Maxwell Garnett, Phil. Trans. R. Soc. Lond. 203, 385-420 (1904).

Effective Medium Approach
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3.Designing Silver Nanowires Invisible Cloak

3.1%{E /77%: Parameter Retrieval Method(PRM)

Using COMSOL MUTIPHYSICS
1

JABAE S B TT (cell)
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PRM uses the numerically obtained reflection and
transmission coefficients to extract the effective

parameters. -
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1.D. R. Smith, D. C. Vier, Th. Koschny, and C. M. Soukoulis, Phys. Rev. E 71, 036617 (2005).
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Designing Silver Nanowires Invisible Cloak

3.2 designing process

HRNREWL (EMT) YKL PMMAY fig
+
¥E T (PRM)
b
v
Wit cloak
it Hicloak: R
a=150nm, b=450nm ,
wavelength: 451.7nm (2.75 eV) g, =2.25($) (JEEo~ 1) 0 X b

ﬁ*‘li‘ Ey = 2.55 u, =1

AglIN L Z % -7.058+0.213i
PMMASHEZH. 2.25

1.P. B. Johnson and R. W. Christy, Phys. Rev. B 6, 4370 (1972).
2.M. J. Weber, Handbook of Optical Materials (CRC, Cleveland, 2003).
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B, BRIERERNTESNSE (BRERERRERNRE) , BEREEAN 60nm.

K5, §—EiE 0 yRERSAHLIKNconmEIFEE CGEUEFE! ) BT, BiHES
EE&ﬁf%f&ﬁ&ﬁﬁ%*@,#ﬂz%%@mﬁmﬁmommmﬁ&ﬂX%ﬁ—Em%
”-:11 Y 71N, D—F

£ 2RSS %
8 Vs /nm | Lv/nm €, €o
1 20.3 5.1 0.172+0.115i 2.652+0.004i
2 19.4 4.7 0.344+0.109i 2.601+0.004i
3 18.4 4.4 0.527+0.102i 2.553+0.003i
4 19.4 4.1 0.798+0.072i 2.543+0.003i
5 19.1 3.9 0.933+0.064i 2.518+0.003i
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3.3 Full-wave Simulations COMSOL Multiphysics B3] 45 5
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Fig. 2 The scattering patterns of (a) a bare PMC cylinder, (b) the designed cloak with silver nanowires
embedded in a PMMA host, and (c) a five-layer cloak with the retrieved parameters in above table .
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COMSOL Multiphysics BE#l45 %

Max: 2.00

Fig. 3 The total filed patterns of (a) the designed cloak and (b) the five-layer cloak interacting
with an incident TM plane wave. The inner core is a PMMA cylinder.
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COMSOL Multiphysics Bl 45 5=

Fig. 4 The total filed patterns of (a) the designed cloak and (b) the five-layer
cloak interacting with a cylindricalwave. The inner core is a PMMA cylinder.
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Dielectric host
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Conclusion

> BATIRH T — reduced cloak LK AR . ZKIGIERH, &
SRR EL .

>RATRIBE A TR (EMT) FBUE HE (PRM) L H silver
nanowire 1 PMMA # g ¥t cloak.
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