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Asymmetric OAM Generation via Dielectric
Janus Metasurfaces
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Janus metasurfaces, capable of versatile light manipulation depending on the direction of
incidence, have been investigated from the microwave to the mid-infrared spectrum. However,
previous designs often relied on spatial multiplexing or vertical stacking, leading to complex
fabrication processes. Metallic Janus metasurfaces, due to their inherent material properties,
also suffer from significant Ohmic losses in the visible range. In this work, we experimentally
demonstrate single-layer TiO,-based Janus metasurfaces with arbitrary polarization control,
exhibiting directionally asymmetric functionalities in both spin and orbital angular momentum
(OAM). We introduce a novel Jones matrix formulation specifically adapted for Janus metasurfaces,
enabling the efficient generation of two distinct, high-purity OAM states of vortex beams at a
wavelength of 532 nm, depending on the direction of incidence. This advancement enables compact
and flexible phase manipulation, supporting applications such as lasers and optical combiners, and
broadening the potential of metasurface technologies across diverse optical platforms.
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