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Studies on optical vortex metamaterials using optical comb spectroscopy
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In this study, we developed a fundamental measurement technology for
studying the physical properties of optical vortices by making full use of optical comb
spectroscopy. Through optical simulations and fabrication of split-ring resonator-type metamaterial
samples, we gained systematic knowledge about the design of optical vortex metamaterials. In
addition, we demonstrated the direct measurement of the complex optical response of metamaterial
samples in the near-infrared region using dual-comb spectroscopy, demonstrating its usefulness as a
general-purpose technique for evaluating the physical properties of metamaterials. Furthermore, as a

new optical wave modulation technology, we devised a switching technology for the spatial phase
structure of optical vortices that utilizes the high phase controllability of optical combs.
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