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Abstract:

Strongly correlated electron systems remain at the forefront of physics research due to the complexity of the problem and fascinating properties that emerge in these materials. A characteristic of these systems is the appearance of spatially non-uniform electronic structures and significant research effort is going into understanding the origin and consequences of these. The emergent, self-organized, structures are inherently nano-scaled. Since the resulting properties depend sensitively on these nanostructures, these correlated electron systems are considered as nano-materials and fall into the class of nanostructured bulk crystals. Studying the structure of nanomaterials is also a current frontier in research because of the nanostructure problem: the established crystallographic tools for structure determination break down for structures on the nanoscale. New tools are emerging, such as the atomic pair distribution function (PDF) analysis of x-ray and neutron powder diffraction, to address this problem. The methods have been applied to study the manganites for a number of years. In this talk I will present new results from the colossal magnetoresistant (CMR) manganites, using data from modern high resolution high flux instruments, that force us to rethink the nature of the underlying electronic state in the CMR region of the phase diagram. I will also describe recent studies where the PDF has been applied to study discommensurations in conventional charge-density-wave tritelluride materials.
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