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Optical Information Storage by Quantum Interference
Masaharu MITSUNAGA

By quantum mechanical interference in a three-level atomic system, an otherwise opaque medium
for a certain laser beam can be made transparent by the application of another beam. This
remarkable phenomenon, well known as electromagnetically induced transparency, becomes even
more surprising if we consider the pulse propagation of the incident beam. The input laser pulse
propagates as so-called dark-state polariton, the superposition of light and sublevel atomic
coherence, and its group velocity can be controlled at will by adjusting the intensity of the second
beam. Furthermore, by turning the second beam slowly off, the laser pulse can be halted in the
medium, and by turning it back on again after a while, the pulse can be retrieved. Since the
pulse-shape and even the quantum-mechanical properties of the input pulse can be preserved in
this storage period, this method is expected to work as a novel type of optical memory, especially
for a quantum information processing device.
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