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It is well-known that traditional optical techniques cannot resolve or write features smaller
than half the wavelength of light. Recently, Agarwal and others [1, 2] have proposed to use
the dark state of electromagnetically induced transparency to address atoms at potentially
nanometer spatial scales. This technique relies on the sensitive dependence of the dark state
to the intensities of the driving probe and coupling laser beams. If a standing-wave coupling
laser is used, the population of the excited Raman level can be very tightly localized near the
intensity nodes, allowing for sub-wavelength control. Here, we present a proof-of-principle
experiment that demonstrates the key ideas of this approach. By using ultracold Rubidium
(Rb) atoms in a magneto-optical trap (MOT) and pulsed coherent transfer, we demonstrate
atomic localization to spots much smaller than the spatial period of the coupling-laser in-
tensity profile [3].
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FIG. 1. Fluorescence images of the MOT for (a) weak and (b) strong coupling beam. The images

are obtained by fluorescing the excited Raman level via the cycling transition after the EIT beams

are turned-off. The fringes are confined to the intensity nodes of the coupling beam and become

more localized as the intensity of the coupling laser increases. (c) shows horizontally-averaged line

profiles of each fluorescence image for more direct comparison. The solid line is for part (a) and

the dashed line is for part (b). The lower right diagram shows the experimental timing cycle.
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