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Progress of Optical Lattice Atomic Clocks
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Xi’an, Shaanxi 710600, China;
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Abstract Optical lattice clocks based on optical frequency transitions of neutral atoms have demonstrated excellent
system stability and uncertainty in recent years and are one of the most promising candidates for the next generation
of “second” replications. With the improvement of the performance of ground optical lattice clocks, the
transportable optical lattice clock, which can operate outside the laboratory, has been realized, and the space optical
lattice clock that can operate in space is being developed. In this paper, we review the key factors affecting the
stability and accuracy of optical lattice clocks and the main techniques to suppress or eliminate these factors. The
technical characteristics and research progress of ground optical lattice clocks, portable optical lattice clocks and
space optical lattice clocks are reviewed.
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Fig. 1 Schematic of optical lattice atomic clock
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Table 1  Stability of representative optical lattice atomic

clocks in the domestic and overseas
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(a) Entire physical and optical device; (b) high

vacuum physics system with compact structure; (c) spin-polarized spectrum of clock transition with a linewidth of

220 MHz; (d) interleaved stability
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