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Abstract

This research proposes a technique to enhance the total gain of conical horn
antenna by using Metamaterials on Mushroom-like Electromagnetic Band Gap Structure for
Microwave Link Stations. We found that the length of new conical horn antenna is shorter
than of the conventional conical horn antenna about 50 %, while the obtained gain is about
17.5 dB, which slightly higher than the conventional horn. In addition, the researcher has
proposed the optimization of conical horn antenna by using the metamaterial technique
with a structure of wire medium placed on the conical horn aperture without modification
the antenna dimension, which is designed at 10 GHz of the X-band operating frequency for
microwave link applications. In addition, the loaded dielectric is inserted inside the structure
of such conical horn antenna to improve the symmetry of the both planes of radiation
pattern. The CST (Computer Simulation Technology) software is used to design and analyze
the proposed structure. The results show that the wire medium structure can enhance the
gain total of a conventional conical horn antenna from 17.7 dBi to 20.9 dBi or increase
around 3.2 dBi approximately, while its side lobe levels are also reduced. Finally, a
prototype antenna is fabricated and its fundamental parameters including the reflection
coefficient (S11), radiation patterns, and directive gain are measured. The simulated and
measured results are in very good agreement according to the hypothesis and research

process.





