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Multifunctional reflective terahertz metasurface featuring polarization multiplexing

ZHU Hailiangl , XIE Shenglin"', WANG Cengchen1 , ZHOU Huairen', YU Miao?, LIU Lin?
(1.School of Electronics and Information, Northwestern Polytechnical University, Xi'an Shaanxi 710129, China;

2.Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076, China)

Abstract: The existing passive metasurfaces have relatively limited functions. To increase the flexibility of
controlling terahertz waves, a polarization—multiplexed reflective metasurface is proposed. This metasurface is
capable of various functions such as beam deflection, dual-focus focusing, focused vortex, and far-field
imaging. At a frequency of 1 THz, by separately incident x—polarized and y—polarized waves, the metasurface
successfully generated two deflected beams and achieved dual-focus focusing on the focal plane. In addition,
the metasurface also realized focused vortex beams with a topological charge of /=+2 and far—field imaging
under the conditions of x—polarized and y-polarized wave incidence, respectively. The designed metasurface
demonstrates the ability to flexibly manipulate terahertz waves under different polarization wave incidences,
showing potential application prospects in the field of terahertz communication.
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Fig.1 Perspective,top and side views of the
designed metasurface unit
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Tablel Size parameters of anisotropic metal units and phases of x and y polarized waves
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Fig.3 The arrangement of metasurface elements to
achieve deflection
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Fig.4 Far field of x—polarized plane wave incidence and normalized energy amplitude at the azimuth angle of 90°
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Fig.5 Far field of y—polarized plane wave incidence and normalized energy amplitude at the azimuth angle of 0°
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Fig.7 x—polarized terahertz wave phase compensation,y—polarized terahertz wave phase compensation and the metalens' arrangement

P17 e WA 2% 5 AT 2 M Ly B AR RO 2208 PR AT S A M2 BRI B A A A

V/m

6
5
4
3
2
1
0

¥

! — X

(a) focal plane of incident (b) focal plane of incident (c) focal plane of incident 45° linearly

x—polarized terahertz waves y-polarized terahertz waves  polarized terahertz waves
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