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Abstract
The design of new materials with increasingly smaller features and with new properties requires detailed understanding of
their structure with better resolution. Modern electron microscopes provide unprecendented spatial and energy resolution
so that better insight on the chemical composition, chemical state and structure of materials can be provided.
In this presentation, we will show several examples related to the study of optical and structural properties of materials
with reduced dimensions (thin films, nanowires and nanoparticles) to demonstrate the application of electron microscopy
and electron energy loss spectroscopy to better understand the properties of these materials. As a first example, we will
present a study of the nature of defects in III-V films grown on Si, where we have been able to identify the origins of the
antiphase boundaries, locally measure the strain around these defects and identify new types of defect structures
extremely detrimental to the electronic properties[1]. We will then provide some examples of studies of alloy nanoparticles
used for fuel cell applications where we demonstrate the detection of ordered phases and core-shell structures with
enhanced CO tolerance, by providing spectroscopic and imaging information with high-resolution methods. In the second
part of the talk, we will present the application of electron energy loss spectroscopy with high energy and spatial
resoluiton in two electron energy loss domains. The first demonstration will be related to the detection of plasmon
resonances in the infrared part of the electromagnetic spectrum with a energy resolution below 0.1eV in nanophotonic
structures such as nanorods [2] and nanoparticles of diverse shapes. We subsequently discuss the application of
atomic-resolved chemical analysis in the first instance to study the termination of surfaces of oxide substrates used for the
growth of ferroelectric materials BLTO and then for the study of interfaces in LCMO/YBCO. These results demonstrate
that it is possible to identify the termination and map not only valence state but also the site (octahedral and tetrahedral)
in complex oxides. Additional examples will highlight the application of microscopy techniques to the analysis of clusters
of rare earth atoms inplanted in Si and deduce the interaction between vacancies and the dopants. These examples
demonstrate structural and chemical information can be obtained down to the Ångstrom level and even in the third
dimension[5-6]. Recent applications in the study of properties and structure of laser and LED nanowires may be
presented [7,8, 9].
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