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Population manipulation and quantum memory application using erbium-oxide crystals
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Toward realization of the quantum optical memories using erbium-oxides epitaxial
thin films, we investigated the electron dynamics of the erbium ions in the crystal. Particularly we
clarified the characteristics of the energy transfer induced by erbium-erbium interaction, which depends
on the interionic distance. Moreover we demonstrated that this energy transfer can be controlled by using
the photonic crystal structures. These are the promising results for the realization of the
high-efficient quantum memories operating with telecom-band photons.
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