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Development of an optical clock for the next-generation time keeping

Takumi, Kobayashi
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Optical lattice clocks have achieved high accuray and are promissing
candidates for a redefinition of the second. It is essetial that optical clocks can be operated
continuously for the next-generation time keeping. The objective of this work is to develop an
optical clock as an alternative to a hydrogen maser. The main challenge to realize the continuous
operation is to stabilize the laser frequency for a long period. So, we developed an automatic
relocking scheme for the laser frequency stabilization using a digital circuit. For long-term
operation of the magneto-optical trap, we incorporated some techniques including a heated window,
opical fibers with end caps, and remote monitoring systems. We achieved the operation of the trap
for several months. This work consitutes an important step towards the realization of a robust
optical clock.
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