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The lecture focuses on the current status and future trends of advanced scattering/diffraction techniques to 
characterize the nanostructure in complex soft or hard matter. In particular, the recent simultaneous scattering and 
diffraction techniques and instrumentations developed at the Advanced Polymers (X27C) Beamline 
(http://www.bnl.gov/nsls/x27c/), National Synchrotron Light Source (NSLS), Brookhaven National Laboratory 
(BNL) will be described. This facility is dedicated to simultaneous small-angle X-ray scattering (SAXS) and wide-
angle X-ray diffraction (WAXD) experiments. By nature, SAXS probes relatively large-scale structures, in contrast 
to WAXD that deals mainly with the atomic structure of crystals. SAXS includes not only the diffraction of large 
lattice spacing, of the order of tens, hundreds or even thousands of inter-atomic distances, but also the scattering by 
perturbed or non-periodic structures of amorphous and semi-crystalline materials. The state-of-the-art visualization 
technique for extraction of the superstructure information in reciprocal spacing from simple polymers to 
supramolecular systems will be described. The superstructure of materials organized on a nanoscopic length scale 
often determines the functionality of such systems. In this presentation, relationships between superstructure and 
function will be investigated for materials ranging from synthetic polymers and surfactants, both in bulk and in 
solution, over inorganic nanostructured materials to hierarchically organized biological systems. The biological 
composite material bone, consisting of inorganic mineral crystals reinforcing an organic nanofibrous matrix, will be 
considered in detail. In addition, several in-situ X-ray studies during polymer processing such as shearing of polymer 
melts, fiber spinning from gel and molten state as well as uniaxial fiber deformation will be discussed. 
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