Experimental Demonstration of Metamaterial Loaded Antennas 
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The metamaterial medium, which is composed of split ring resonators (SRR) and wires, can show dramatically different characteristics than ordinary mediums. The SRRs show resonant behavior at wavelengths (λ) that are typically 10 times larger than their size. There are also novel resonators that can be used to obtain negative permeability (MNG) medium. Dimension of these resonators can be even less than λ /100. We demonstrated loaded monopole antennas and a circular patch antenna with the resonators. The loaded antennas operate at wavelengths that are much larger than their sizes. 

By loading the monopole antennas via MNG materials we obtained electrically small antennas of dimension λ /10. The efficiencies of these antennas were larger than %40. Secondly, a circular patch antenna is loaded properly with a MNG medium. Choosing a proper mode of operation we obtained an efficient subwavelength patch antenna, whose radiation properties are as good as the standard dimension patch antenna.
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Figure: Geometry of the antennas: SRR Loaded Monopole (left), Patch Loaded with MNG medium (right)
