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3 dimensional helical metastructures fabricated by optical vortex
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5,000,000

LP
110p m
100-120p m

An optical vortex induced self-written helical microfiber with a
micron-scale diameter and a millimeter-scale length via OAM transfer effects has been successfully
demonstrated. Such self-written helical fiber enables potentially the delivery or mode conversion of

optical vortices as an eigen mode.
A homemade continuous-wave green laser was used, and its output was converted into a first-order
Bessel beam by a spiral phase plate and an Axicon lens. The generated Bessel beam was focused on a
cell containing a cure resin by an objective lens. The rotation of the transmitted light occurred,
manifesting the self-trapping effects of the optical vortex with the formation of a fiber owing to
OAM transfer effects. Interestingly, the vortex mode with an annular spatial form was generated from
the fabricated fiber by the injection of Gaussian beam, manifesting that the fabricated helical
fiber acts as a waveguide for mode coupling between the Gaussian and the vortex modes.
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