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Development of high performance optical lattice clock
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Abstract

We have proposed and developed “optical lattice clock” that would realize next generation atomic clock. Geometrical
configuration of the clock was considered from a viewpoint of the quantum statistical properties of interrogated
atoms. This led to two clock configurations, i.e., spin-polarized fermions in a 1D lattice and bosons in a 3D one.
Frequency comparison of these clocks demonstrated the stability of 5x1016 at 2,000 s, better than that of the
state-of-the-art Cs fountain clocks. Determination of the clock transition frequency of 87Sr has contributed to adding

its frequency in the list of “the secondary representation of the second.” We thus established an important step

toward the future redefinition of the second by the proposed clock scheme.
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