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Metasurface Multibeam Antenna Technology and Its
Application in Microwave Wireless Power Transfer

JIANG Zhihao™ ,LI Yuan”®
(Southeast University, School of Information Science and Engineering,

State Key Laboratory of Millimeter Waves, Nanjing 210096, China)

Abstract ; Ever since the first successful experimental demonstration of wireless power transfer in the 1960s, this technol-
ogy has becoming a hot reseach topic in the field of electronic science and engineering. In recent years, with the evolutionary
development of the internet of things, mobile communications, and new-energy vechicles, the number of smart electric and e-
lectronic devices has been growing with a unprecedently fast pace. The development of wireless power transfer technology is of
great importance, due to its widespread potental applications. The wireless power transfer can be classified into three catego-
ries, namely the magnetic induction, resonant electromagnetic coupling, and electromagnetic wave radiation. Most exiting re-
search activities on wireless power transfer focus on first two methods, which however cannot meet the needs in more complex
and long-range scenarios. Hence, the high effiency mid-/far-range wireless power transfer is becoming more and more critical.
Metasurfaces, which are composed by sub-wavelength building blocks, can provide powerful capability in manipulating the be-
haviors of electromagnetic waves, which can facilitate the design of multibeam antennas with focused beams in the Fresnel or

far-field regions, with a low profile, light weight, and low loss, thus bringing new ideas and path for wireless power transfer.
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In this paper, the metasurface-based multibeam antenna techniques are presented, including a revisit of the reported works

and their applications in wireless power transfer.

Key words: Microwave power transmission ;Solar power stations ; Rectenna
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Fig.1 Schematics of different types of wireless

power transmission techniques
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