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A diverse array of complex materials and structures are driving the nanotechnology and molecular biology revolutions. To understand and design these materials, it is essential to perform high precision structural characterization at the nanoscale. Often, even sub Angstrom changes in inter-atomic bond lengths have profound consequences for the chemistry and functionality of these structure-sensitive materials. Crystallographic methods are the gold standard for atomic structure determination, however a broad and growing class of materials and/or nanophase morphologies do not yield to a crystallographic analysis. The scattering is diffuse and Bragg-peaks become broad and overlapped. This is "the nanostructure problem" which currently has no robust solution. I will discuss alternative, more broadly applicable, methods which are emerging for these nanostructure problems. The complete solution will likely lie in a synthesis of different scattering, imaging and spectroscopic approaches bound up in a coherent computational framework.
