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Optical Clocks



Using atoms as a frequency reference
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Ramsey Interferometry
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Measures relative phase
accumulated between lasers 058 -

and atoms
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Longer T = better sensitivity,
but laser can lose coherence
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Differential Clock
Comparisons



Going beyond laser coherence times

Ramsey phase includes contributions Individual shots have random phases, but the difference is
from common (laser noise) and well defined
differential signals o S
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Differential frequency signals
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¢, — frequency difference
between atoms, e.g. redshift
+

frequency signals that laser
picks up between the atoms

(GWS) /heng, X, Dolde, J, et al, 2023
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Clocks in Space for GR

Shapiro Delay

Mapping Gravitational
Potential
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Lasers, Clocks and
Drag-Free Control

Exploration of Relativistic Gravity in Space




Technology Requirements



Optical Lattice Clocks in
Space!

Need multiple clocks in
single spacecraft to
implement measurement
protocols
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