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Researches on the realization of highly efficient solid state quantum gates for photons
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Abstract

Quantum info-communication provides us with new functions such as quantum key distribution. A quantum phase
gate, which shifts the phase of the target photon according to the control photon, is a key device for quantum
info-communication. In this research, we aim to realize a highly efficient solid-state quantum phase gate using a
tapered optical fiber and single light emitters confined in a solid state optical resonator. For this purpose, we have
realized the coupling of a micro-sphere resonator to a tapered fiber at cryogenic temperature, and the measurement
of a phase shift with a probe light at single-photon level.
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