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Quantum light source using Rydberg atoms in an optical cavity
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In this work, we developed a system that enables us to generate a single
collective Rydberg excitation within a cold atomic ensemble trapped inside an optical resonator for
high-efficiency, arbitrary-number photon generation. Firstly, we built an ultra-high vacuum
chamber, a coil system that enables fast turn-off of quadratic magnetic field, and laser systems for

magneto-optical trap. Secondly, we designed an optical resonator for enhancing single-photon
emission into a single spatial mode. Thirdly, we built a laser system for two-photon Rydberg
excitation and obtained a transmission spectrum of electromagnetically induced transparency, which
is used for laser frequency stabilization with respect to the two-photon Rydberg transition.
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