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Background: applications of atomic clocks
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üApplications of atomic clocks: explore the unified theory    
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Local Lorentz invariance violation

üApplications of atomic clocks: geodesy

Determine the geoid

Charles D. Lane, Symmetry 9, 245 (2017).

J. Grotti , et al., Nat. Phys., 14, 437-441 (2018).
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Background: tidal effect with atomic clocks 
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Relativistic geodesy:

relative frequency difference: 1652.9(5.9)× 10e-18 

T. Takano, et al, Nat. Photonics, 10, 662 (2016).
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Calculated tidal perturbation on the geopotential

for 15 days, at RIKEN .

T. Takano, et al, Nat. Photonics, 10, 662 (2016).
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Tidal effect

potential        W/c^2     measured by clock comparison                           

acceleration     �’ W measured by gravimeter


