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Generation of terahertz vortex beams base on metasi:foce antenna array

LI Yao, MO Weicheng, YANG Zhengang, LIU Jinscng, WANG Kejia
(Wuhan National Laboratory for Optoelectronics, Huazhong University of Sci>r.ce ana Technology, Wuhan 430074, China)

Abstract: In order to study characteristics of metasurface array of di- “entin 1ous phase L-shaped antenna in the 1st and 2nd
order modes, by using the theory of scattering field with anomalous trarsvissii i, a L-shaped antenna structure was designed. By
controlling the geometric parameters of the antenna and selecting *hs arva; element group, the coverage phase exceeded 2r.
According to different topological charges, the vortex phase 'z es o the 1st order and the 2nd order were designed to produce
different order vortex beams. The simulation results show *hi<r (ke =imulation efficiency of the vertical polarization direction of the
antenna element is about 55% when the incident wave i polorized vertically. When the phase covered 0 ~24r and 0 ~ 417, the
anomalous transmission angles of the linear array are diftercni, —14.7° and -30° respectively. The results are consistent with

1

the generalized Fresnel theory. This study has the important application value in the research of terahertz vortex beam devices.
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Tig. 1 a—2-D graph of L-shaped antenna unit b—3-D map of L-shaped
antenna unit c—the scattering amplitude of single L-shaped anten-
na unit with the change of h and r  d— the scattering phase of sin-

gle L-shaped antenna unit with the change of h and r
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Fig.2 a—the overlay phase array: array A(27) and array B(2 x 21)
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b—the normalized amplitude and phase diagram of the polarized light vertically

Fig. 3
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a—the st order transmission spectrum parallel to the polarization
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Fig.4 a—vortex phase plate under topological charge [ = |
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h-—the normalized amplitude under topological charge [ =1
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c—the vortex phase under topologi-

d—vortex phase plate under topolugical charge [ =2  e—the normalized amplitude under topological charge [ =2  f—the vortex phase
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