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Abstract: In this paper, a novel gradient refractive index microwave lens model is presented. The directivity of Omni-directional patch

antenna can be improved by setting the microwave lens closely above the patch antenna. Manufacturing gradient refractive index microwave

lens with traditional dielectric materials suffer from high cost, low gradient accuracy and small index variable scope. Metamaterials are more

favorable for gradient refractive index application, inhering design diversity and large variable scope. Three models of classic patch antenna,

patch antenna with ideal microwave lens and patch antenna with metamaterials microwave lens are analyzed by full wave simulator. The

three far-field radiation patterns are compared. The data show that the novel microwave lens improved the directivity of the patch antenna

significantly. More importantly, radiation pattern of metamaterials lens case is resemblance to that of ideal lens, proving the tremendous

value of metamaterials in high directivity antenna application.
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