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A reflector antenna is one of the high gain and the most popular antennas
commonly used in terrestrial microwave link, microwave link via satellite, and radars.
For the antenna radar, the reflector antenna is also one of the most popular antennas.
The general reflector antenna consists of two main components: a reflecting surface and
a feed antenna, which is located at the reflector’s focal point. There are two ways to
improve the radiated efficiency of radar system; those are the power increment of
transmitter and/or the gain improvement of the antenna. The gain improvement of the
reflector antenna can be achieved by enlarging the dimension of the reflector and/or
increasing the gain of the antenna. Remarkably, the pyramidal horn antenna is one of
the high gain antenna, which is popularly utilized to be the reflector’ s feeder of the L-
band secondary radar system. The feed horn of such radar system can provide the
electromagnetic power illuminated to the reflector with dual-band frequency and dual
polarization. The directions of the lower- and upper-band main beams are approximately
different 6 degrees, while the gains of lower- and upper-bands are around 12.4 dBi and
10.8 dBi, respectively. Therefore, this research proposes the technical design of the
metamaterial structure for raising up the gain around 3 dB for the feed horn of sﬁch the
secondary radar system while other important parameters still are maintained. However,

the dimension of radar reflector can be resized down to match with the -3 dB beamwidth



from feed horn via metamaterial structure. Moreover, the radar cross section and wind
load of the radar antenna will be reduced as a consequence of this technique too. Finally,
the pyramidal horn antenna with the structure of metamaterial prototype is fabricated

and compared to the measured results for validation.
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