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Size Reduction of Conical Horn Antennas in
Presence of Metamaterial Lens

Atefe Sedaghat', MSc; Farzad Mohajeri?, Associate professor

1- Faculty of Electrical and Computer Engineering, University of shiraz, shiraz, Iran, Email: asedaghat90@yahoo.com
2- Faculty of Electrical and Computer Engineering, University of shiraz, shiraz, Iran, Email: mohajeri@shirazu.ac.ir

Abstract: In this paper, a conical horn antenna is introduced in the X-band and in the presence of a metamaterial lens. The metamaterial
lens is located at the aperture of a short horn antenna that the length of the horn is half the one of the corresponding optimum versions.
The phase velocity in the metamaterial lens is more than the phase velocity in an environment without lens, so the phase distribution
in the aperture of antenna is uniform and the gain of the short horn antenna increases. Metamaterial cells are designed in the form of
printed circuit board that have easy to build and suitable cost.The geometrical characteristics of metamaterial lens is calculated by
designed formulas and finally ;particls swarm optimazition algoritm is used to achieve proper gain and radiation characteristics in the
desired frequency band .The radiation characteristics of an antenna with a metamaterial lens are similar to that of an antenna with
optimum length in the desired frequency band; the difference is that the weight and volume of these antennas are reduced, so they have
better performance in satellite systems and radars.

Keywords: conical horn antenna, metamaterial lens, uniform phase distribution.
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