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High extraction efficiency of single photon emission from individual carbon
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Hybrid devices between carbon nanotubes and silicon photonics were
characterized. We investigated the effects of photonic crystal cavity design, Q-value, and nanotube
coupling method to the cavity. The emission from the nanotubes enhanced by the cavity was
successfully guided into the waveguide and detected. In addition, a method to reduce non-radiative
recombination due to substrate contact was investigated. By placing the nanotubes on a high plateau,

the photoluminescence intensity was maintained, and single-photon generation from the nanotubes
coupled to the cavity was demonstrated. Furthermore, by sandwiching a two-dimensional material
between the nanotubes and the cavity substrate as a spacer, a device with virtually no increase in
non-radiative recombination was realized.
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