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Abstract 

With rapid growth in modern communication systems, counter circularly polarized (CP) antennas, 

reconfigurable antennas, and metaplate antennas have been receiving considerable attention. This talk 

presents recent progress in these antennas, and is composed of three chapters. Chapter 1 describes a metaline-

based counter CP antenna, which radiates a left-handed CP wave across a specific frequency band and a 

right-handed CP wave across a different frequency band, without changing the feed point. This dual-band 

counter CP antenna is suitable for use in, for example, satellite communications.   Chapter 2 investigates 

multi-beam reconfigurable antennas. Each antenna is composed of a single fed disc backed by a ground plane 

and multiple parasitic elements surrounding the disc. Analysis reveals reconfigurablity of the antenna 

characteristics, including the radiation pattern, input impedance, and gain, when the connection state (open or 

closed circuit with respect to the ground plane) of the bottom end of the parasitic elements is changed. 

Chapter 3 presents high-gain antennas with a beam that can be tilted in specific directions. It is emphasized 

that these antennas do not use phase shifters; each antenna is composed of a single radiation source and N (= 

1, 2, 3) inhomogeneous loop-based metaplates, which are placed above the radiation source. The mechanism 

for forming a tilted beam is explained and radiation beams with a tilt angle of 30 and 60 degrees from the 

zenith are demonstrated. 
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