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CILNLES
Improvement of the Horn Antenna§ Wave - front Phase Using Zero - index Metamaterial

ZHOU Hang', PEI Zhi - bin' , PENG Wei — dong”, BAI Peng’,ZHANG Jie — qiu', QU Shao —bo'"’

(1. Science Institute, Air Force Engineering University, Xi’an, 710051, China;2. Synthetic Electronic Informa—
tion System Research Department, Air Force Engineering University, Xi’an 710051, China;3. Electronic Materials
Research Laboratory, Key Laboratory of Ministry of Education, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract : This paper, in order to improve the front wave of the horn antenna and to get the higher gain, presents a
three — layered metallic grid meta — material structure. Both the theory analysis and the retrieved effective refraction
show that the zero index refraction occurs at about 7.1 GHz. A prism experiment is carried out to verify the proper—
ties of this zero refraction. When this structure is used as the superstratum of a horn antenna, the front wave phase
of the antenna is changed from spherical wave to plane wave, the angle of the beam — width becomes narrower and
the gain of the antenna is increased by 2.6 dB. The effect of zero — index metamaterial can improve the front wave
of the antenna, which provides a method for realizing the higher gain of horn antennas. This metamaterial will have
some applications in practice.

Key words: horn antenna; zero — index; metamaterial ; high — gain



