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Compact visible light sources with stable wavelengths and long lifetime towards
implementation of quantum simulators
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This study aims to develop a compact 399 nm laser with a stable wavelength
and long lifetime. Since this laser is one of the bottlenecks for the miniaturization of ytterbium
(Yb) atom quantum simulators and optical lattice clocks, the achievement of this research will
significantly facilitate the portability and practical application of quantum simulators and optical

lattice clocks. In this study, we attempted to achieve the above goal using two methods: an
interference-filter external cavity laser using a gallium nitride semiconductor or a Faraday laser
using a Yb atomic gas. As a result, we succeeded in fabricating the former laser, and after
evaluating its spectral purity, we succeeded in observing cooled Yb atoms. For the latter, we also
created an oven for Yb atoms.
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