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In our previous work [1], we theoretically analyzed the formation of three
types of adiabatic states (dark, bright, and chameleon) in the Autler-Townes
spectra of sodium atoms. Here we report on experimental identification of
dark states in the spectra of sodium atoms under two-step laser excitation of
a supersonic Na beam. In the experiment, a strong pump laser couples the
hyper-fine components F ′′ = 1, 2 of the ground state 3s1/2 with components
F ′ = 1, 2 of excited state 3p1/2 or F ′ = 0, 1, 2, 3 of 3p3/2 state. Populations
and energies of the adiabatic (dressed) states are probed by scanning a
comparatively weak laser field across the 3p1/2,3/2 → 7d3/2 transitions. The
corresponding excitation spectra reveal the presence of an intense peak
with side-peaks of much smaller intensities. The side peaks experience a
noticeable shift due to the Autler-Townes effect as the pump laser intensity is
increased, while the position of the main peak remains virtually unchanged.
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We interpret these experimental findings as the evidence of a “gray” state -
a state of nearly constant Autler-Townes energy, that appears bright when
the laser coupling is weak, but evolves into a proper dark state upon strong
coupling [2].
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