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Abstract 
Our research interests contain metasurface devices and topological photonics. We classify the two interests as having 
or not coupling in adjacent units. We first consider no coupling phenomena in metasurface units. We demonstrated a 
functional device composed of silicon metasurfaces for the terahertz frequencies in transmission mode, and we 
experimentally demonstrate achromatic Airy beams and achromatic focusing. We next consider the coupling in adjacent 
waveguides. We revealed a novel phenomenon in topological pump observed in arrays of nonparaxial optical 
waveguides where the quantum-optical analogy becomes invalid. We observed an asymmetric topological pump 
according to the celebrated Rice-Mele model when the injected field transfers from one side of the waveguide array to 
the other side whereas the reverse process is unexpectedly forbidden. 
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