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Application of Three-Dimensional Optical
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Abstract: This paper first introduces the basic principle and structure of ytterbium atomic optical
lattice clock, and then puts forward the feasibility of applying three-dimensional optical lattice to
ytterbium atomic optical clock. By controlling the quantum properties of cool ytterbium atoms in
optical lattices, the uncertainty of frequency shift of optical lattices is reduced and the performance
of optical clock is improved. The cold ytterbium atoms are loaded into the baseband of the three-
dimensional optical lattice in the Mott insulation region to maximize the atomic density and greatly
suppress the optical frequency shift. Based on the experiment of strontium atom Fermi degenerate
three-dimensional optical lattice in JILA group, a scheme of using three-dimensional optical lattice
structure for ytterbium atomic optical clock is proposed, and the method of suppressing the fre-
quency shift of scalar, vector and tensor in three-dimensional direction of ytterbium atomic optical
clock is described. Finally, the application of ytterbium 3D optical lattice clock is prospected.
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Fig. 1 Energy level transition spectra of

ytterbium atomic optical lattices
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