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Integration of Metasurface-Based Planar Antennas with Terahertz Sources
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Abstract The manuscript of this tutorial lecture explains my research on the integration of metasurface-based planar
antennas with terahertz sources. The author began conducting research in the terahertz waveband 15 years ago, following earlier
work in the millimeter waveband. We have developed original materials with a high refractive index and low reflection in the
0.3, 3, and 50-THz bands, in which metasurfaces are utilized to control both the relative permittivity and relative permeability
with similar values. These original materials have been applied to optical elements that generate various beams, including
focusing, collimating, optical vortex, and Airy beams. A collimating metalens antenna has been integrated with a resonant
tunneling diode oscillating at 0.3 THz, the candidate carrier frequency for 6G communications. Standard experimental techniques
of the original collimating metalens antennas have been developed to be integrated with various terahertz sources in the 0.3-THz
band for 6G communications and the 0.85-THz band for the possibility of 7G communications. Further, a material with a high
refractive index and low reflectance has been applied in the thermal radiation region.

Keywords Metasurface, Material with a high refractive index and low reflection, Focusing, Collimating, Optical vortex,
Airy beam, Thermal radiation
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