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Experimental Verification of Electromagnetic Cloak Based
on Quasi-Conformal Mapping
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Abstract

A design method is proposed to minimize the scattering cross section(SCS) of the electromagnetic cloak based on the quasi-conformal
mapping. Often times in such cloaking structures, parts that require refractive index below one are approximated with free space because
of the difficulty involved with realization. In this process, preformance degradation is inevitable. In this work, the size of the cloak
is optimized to compensate for the deterioration, and thus to minimize the scattering cross section of a diamond shaped conductor.
Proposed cloak is fabricated using a 3D printer, and verified by measuring the cloaking performance of a diamond shaped aluminum
target.
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Fig. 1. (a) Rectangular grids after appling quasi-conformal
mapping, (b) Rectangular grids of free space before
appling quasi-conformal mapping, (c) Refractive in-
dex profile of free space cloak.
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Fig. 2. (a) Refractive index profile of which the refractive
indices under 1 are approximated to 1, (b) Refrac-
tive index profile cut by rectangular shaped boun-
dary which has height A, (c) Simulation result of
normalized SCS for various /.
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Fig. 3. (a) Electromagnetic free space cloak fabricated by
3D printer, (b) Electromagnetic field scanner.
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Fig. 4. Measured scattered electric field of diamond shaped
aluminum, (a) Without cloak, (b) With cloak. Simu-
lated scattered electric field of diamond shaped PEC,
(c) Without cloak, (d) With cloak. (¢) Comparison of
far-field patterns of scattered fields. Solid lines: Si-
mulations, Dashed lines: Measurements, Dotted line:
Lossless simulation.

494

geletglont, Eds BT A9 oF 605 dB, 574 A4
ERE % 53 dB #ad AAE Gl F449
Edo] A A7 718 TV Z3E YEpisley
Aatshe b B AL 040542 S AEEA B
7359k vlasted 2 Aol I, 54 A3 A
0461302 7419 F4& 22} % 3D ZHEE o] &3
34749 LA s 2 ok 139 %] AkolE UERSA
W st 7 A A i) oF 54 %9] Atde Aa 8
e APHE AZs

>~
iad
l

F

TEA 4t Aol ¢
Uéﬁ} 347} gold sutel glek oA
Tk AlQtsle Wl wet Fst Fxo 715 A4 st
gozH F3 Ay i“ol 7Fsstth HA3te £574
g 71k A2z e FHsE 2 10130 T =4
EE THHEE 3D ZUEE o] §ato] A o] 7hFsitt
= & Aol Utk 10 GHzoll M Zo] 3 Eol7k 242t 14
Ag» 06 A& PREEY =A] 730l tiai A oF 54 %4 A
713 FHst a3E APHCE AFEh

O.

|

References

[1] J. B. Pendry et al., "Controlling electromagnetic fields",
Science 312, pp. 1780-1782, 2006.

[2] D. Schurig et al., "Metamaterial electromagnetic cloak at
microwave frequencies", Science 314, pp. 977-980, 2006.

[3] J. Li et al., "Hiding under the carpet: A new strategy for
Cloaking", Phys. Rev. Lett., vol. 101, pp. 203901, 2008.

[4] H. F. Ma et al., "Compact-sized and broadband carpet clo-
ak and free-space cloak", Opt. Express, vol. 17, pp.
19947-19959, 2009.

[5] C. A. Balanis, Advanced Engineering Electromagnetics,
2nd edition, Wiley, 2012.



