(®)
2017 2019

Exploring mechanism of emergent topological states associated with real-space
manipulation and innovative functions
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We have advanced the scheme of creating topological states based on locally
deformed honeycomb structure, and succeeded in fabricating topological photonic crystal and

observing unidirectional electromagnetic transportations, designing topological LC circuit and
implementing in microstrip, realizing high-performance vertical cavity surface emitting laser
(VCSEL) based on topological photonic crystal. Through these activities, we have demonsrtated that
the approach of realizing topological electromagnetic states based on real-space local manipulation
is superior in achiving novel photonic functions and device development ranging from microwaves to
visible lights. We also clarified the possibility to realize topological electronic property by nano
semifgnductor fabrication technologies, without resorting to external magnetic field and spin-orbit
coupling.
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