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A Design Fundamental Theory of Elliptic Cylindrical Invisible Cloak with
Non-singular Electromagnetic Tensors

LIU Ye, LI Zhu—ying, ZHAO Lin, YU Xiang, CAO Wen—kang
(Naval University of Engineering, Wuhan 430033, China)

ABSTRACT: Objective To study the design methods of elliptic cylindrical invisible cloak with non—singular
electromagnetic tensors. Methods Based on the transformation optics theory, the coordinate expressions of space
transformation were built, in order to deduce the electromagnetic tensors of the cloak. Then the non—singularities of the
tensors were validated by Matlab software. Finally, simulation software based on finite element method was used to
verify the electromagnetic invisible property of the cloak. Results The elliptic cylindrical cloak had good
electromagnetic invisible property, and the electromagnetic tensors of the cloak were all non—singular. Conclusion
Metamaterial electromagnetic invisible cloak with non—singular tensors could be theoretically realized by the space
coordinate transformation designed. This non—singular method exploited the application of transformation optics theory
in designing the metamaterial invisible devices.
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Fig.1

The space transformation of the cross section of a

non—singular elliptical cylindrical invisible cloak
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Fig.2 Each value of the electromagnetic components of ellipti—

cal cylindrical invisible cloak model in calculation
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Table 1 Maximum and minimum value of each electromagnetic

parameter of the cloak

Maximum Minimum
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The sketch map of the non—singular elliptical cylindrical

invisible cloak model in simulation
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The magnetic field distribution of non—singular elliptical

Fig.4

cylindrical invisible cloak
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