On the electrical size of metamaterial elements
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As the constituting elements of a negative permeability medium, Pendry proposed electrically small nonmagnetic metallic resonators. [1] By utilizing the available volume more efficiently, we demonstrated that the electrical size of these elements can further be reduced under the restrictions of fabrication techniques. [2, 3] In Fig. 1 we show that the decrease of resonance frequency as the resonator parameters change. These novel µ-negative (MNG) medium elements can be manufactured relatively easy in the domain of well developed printed circuit board manufacturing techniques and optical lithography processes. Since the electrical size of the metamaterial element limits the resolution of the subwavelength imaging, the MNG materials demonstrated here can be the first step towards the metamaterial based ultra-high resolution imaging systems. Moreover, they establish a solution for the antenna miniaturization problem in wireless systems. [4, 5]
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Fig.1: Resonance frequency as a function of the number of rings and turns (experiment and simulation).
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