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Establishment of the design theory of invisivle cloaks for hiding larger objects
than the wavelength and the realization
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In this research, the metamaterial design theory for invisible cloaks hiding
a larger object than the wavelength has been established. A one-dimensional meander

transmission-line model has been used for the design, and the theoretical formula for determining
the line length has been derived. Based on the proposed theory, a transmission-type invisible cloak
and a reflection one (carpet cloak) have been designed by using a one-dimensional meander
microstrip-line structure, and it has been demonstrated by calculating complex electric field
distributions with full-wave simulations that those can hide a much larger object than the
wavelength. Also, the designed carpet cloak has been implemented on a dielectric substrate and the
operation has been verified by near-field measurements with a network analyzer and an electric
probe. The mesurement results have shown that the fabricated carpet cloak can hide a much larger
object than the wavelength.
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