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An optical lattice clock
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can confine atoms in a submicrometre region, and its periodicity
allows the production of billions of micro-traps in a volume of
1 mm?. These features are indeed attractive for fine spectroscopy with
enhanced stability.

In general, such a lattice-trapping field significantly modifies the
internal states ofatoms by so-called light shifts, and so the system was
not seriously considered for atomic clocks until the demonstration of
the light shift cancellation technique'". The transition frequency »
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Optical Clocks and Relativity
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FIG. 1 (color online). (a) Spectrum of the *'Sr 'S,-* P, clock
transition with quality factor 2 X 10", (b) Measuremems of the

clock transition from JILA (circle), SYRTE (triangle), and U.
Tokyo (square) over the last 3 years. Frequency data are shown
relative to v = 429228 004 229 800 Hz. Weighted linear (dot-
ted line) and sinusoidal (solid line) fits determine a yearly drift
rate and an amplitude of annual variation. (¢) Zoom into the four
most recent measurements, showing agreement within 1.7 Hz
and determining both drift and annual variation.
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The Persistence of Memory, 1931 :Salvador Dali






