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Abstract: [ Objective] Terahertz vortex waves have a wide range of applications in the fields of broadband communications, mili-
tary radar, biomedicine and detection, etc. However, the realization of beam modulation using traditional terahertz devices suffers
from structural complexity, large size and poor tunability. To solve these problems, this paper proposes a terahertz coding meta-
surface that can modulate terahertz waves to achieve reversible beam switching. The design is based on the tunable conductivity of
photosensitive silicon. [Methods] The metasurface has a three -layer structure. Its top layer is metal photosensitive silicon com -
posite structure, middle layer is the silicon dioxide layer, and the bottom layer is the metal layer. The beamform generated by the
coding metasurface is determined by the coding metasurface units and coding sequence. By changing the conductivity of the photo-
sensitive silicon, the change in the unit properties can be realized, and then the opposite coding sequence on the same coded meta-
surface are presented. The modulation of the terahertz wave can realize vortex wave generation and reversible beam switching.
[ Results] Simulation results show that the same coded metasurface can produce vortex beams with higher reflection amplitude
and opposite topological charges under two different coding sequences. A vortex beam with topological charge / =1 and a revers-
ible beam with / = —1 are realized by adjusting the conductivity of the photosensitive silicon. By adjusting the conductivity of pho-
tosensitive silicon on the same coding metasurface, the reversible beamform switching is achieved. [ Conclusion] This paper
takes the generation of vortex beams with good application prospects as an example to design relevant coding sequences, achieving
the generation of terahertz vortex beams and reversible beam switching, which improves the ability of the coding metasurface to
manipulate terahertz waves to a certain extent. This is of great significance for terahertz vortex beam communication and informa-
tion processing.
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