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Investigation of single photon quantum optical circuits implemented on
semiconductor chips
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We investigated integration technologies of quantum-dot single photon
sources on semiconductor-based photonic integrated circuits, and performed quantum optical
experiments on the photonic chips. We studied transfer printing for performing the photonic
integration and succeeded in integrating nanocavity-based single photon sources on photonic
waveguides with positioning accuracy better than + 50nm. We clarified that such photonic structures
can achieve coupling efficiencies exceeding 99% based on electromagnetic simulations.
Experimentally, we fabricated various integrated devices using semiconductor nanofabrication
processes together with transfer printing, and demonstrated single photon generation on chip,

integration of multiple sources on a single chip and in-situ independent wavelength tuning of the
integrated single photon sources.
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