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Realization and Application of Large-scale Quantum Entangled States Using
Photonic Quantum Circuits
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In order to realize large-scale entangled state, we have successfully
demonstrated the heralded single photon with suppressed excess noise photons and the serial-parallel
conversion of heralded single photons. Furthermore, we proposed and demonstrated a method to verify
the large-scale entangled state much more simply than conventional methods. In addition, the world®
s first "quantum shutter" and "quantum controlled SWAP gate operation" have been realized using
photonic quantum circuits. For the on-chip photonic circuit, we realized high-Q ring resonators and
also observed photon pair generation. Furthermore, we realized broadband modulation in
organic-inorganic hybrid devices. And we also realized high-quality nano-fiber Bragg cavity making
full use of nano-scale microfabrication, and also realized hybrid single photon sources using
various single light emitters.
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