Small Satellites, use, as its Key, MetalLens Antennas
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Abstract—This paper suggests a possible solution to make a relatively light satellite with metamaterial antennas. The key
to lowering the weight is changing the bulky waveguide to a compact metal-fenced layered version as an important part of
antenna feed assembly. The design shows the unwanted band of the feed horn is suppressed and it is connected to the
metasurface that contributes an effective increase to antenna gain of the radiated wave nearly 22 dBi for 28 GHz as a 1 GHz-
bandwidth Ka-band signal. This will pave the way to produce small satellites with fewer risks or smart and efficient LEO ones.
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Fig. 2. Substantial increase in antenna gain despite its being a small structure

Acknowledgement
This was also supported by the MSIT (Ministry of Science and ICT), Korea under the ITRC (Information Technology Research
Center) support program (IITP-2023-RS-2023-0025906112182103820101) supervised by the IITP (Institute for Information &
Communications Technology Planning & Evaluation).

[1] John D. Kraus, Ronald J. Marhefka, “Antennas*, Mcgraw Hill Higher Education, 2001

[2] Yufang Wang, Yuehe Ge, Zhizhang Chen and Ziheng Zhou, “Design of Wideband Reflectarray and Transmitarray
Antennas With Low Sidelobe and Cross-Polarization Levels Using a Multifunctional Ultrathin Metasurface”, IEEE Open
Journal of Antennas and Propagation, Vol.5, No.3, 2024.

3] Dennis Roddy, “Satellite Communications”,Mcgraw Hill Professional Engineering, 2006.
[4] Jia-sheng Hong, “Microstrip Filter For RF/Microwave Applications,” Wiley, 2011.

138 ICTC 2024



