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In this presentation we first demonstrate the application
of electron energy loss spectroscopy EELS to study
plasmonic nanostructures and to understand the
electromagnetic response down to the infrared (0.17eV)
range. After an overview of the ultimate limits of chemical
spectroscopic imaging with reference ordered and
disordered oxides, we discuss the application of atomic-
resolved EELS mapping in the study of interfaces. We
demonstrate how this powerful technique can be used in
the study of the structure and substitutional effects on the
atomic structure of interfaces and electronic states
changes within one or two unit cells from the interface in
materials used to study orbital ordering and strain effects.
We demonstrate how such spectroscopic technique in the
atomic-resolution microscope can be used to detect
changes in valence and electronic structure, as well as the
termination of substrate surfaces in contact with
multiferroic thin films and even the nature of surfaces and
their reconstruction.
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