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Recoil-Free Spectroscopy of Strontium Atoms Confined in the Lamb-Dicke Regime

Tetsuya [DO* and Hidetoshi KATORI***

Applying a light-shift cancellation technique, spectroscopy on the 1S,-3P, transition of ®Sr atoms
is demonstrated in a one-dimensional optical lattice. Photons elastically scattered by atoms
confined in the Lamb-Dicke regime provide a Doppler as well as recoil free spectrum of 11 kHz.
The developed scheme bears similarity to that of high resolution spectroscopy of a single ion
trapped in the Paul trap, but allows observing significantly large number of quantum absorbers
at the same time. We anticipate these optical lattice spectroscopy may offer an alternative
approach for the realization of an atom-clock in optical frequencies.
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