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Control of collective quantum phenomena in metal-oxide superlattices

Bernhard Keimer
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A grand challenge in the field of correlated-electron physics is the transition from conceptual
understanding of collective ordering phenomena to their control and design. We will outline
recent results of an experimental program designed to meet this challenge through the
synthesis and characterization of metal-oxide superlattices, with particular emphasis on
copper and nickel oxides. We will show how synchrotron-based methods such as resonant x-
ray scattering and far-infrared spectral ellipsometry can be combined with laboratory-based
methods such as Raman scattering to obtain a comprehensive description of the electron
system in metal-oxide superlattices, and outline perspectives for control of the phase behavior
of correlated electrons in these structures by modifying the occupation of transition metal d-
orbitals, the dimensionality of the electron system, and the electron-phonon interaction.
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