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The characterization of medium-range order (MRO) is a challenging problem. At present no x-ray
technique effectively probes MRO. We have developed fluctuation X-ray microscopy (FXM) which offers
quantitative insight into MRO in materials at nanomete- and larger-length scales. FXM examines spatially
resolved fluctuations of X-ray speckle patterns. Systematically measuring the speckle variance as a
function of the scattering vector and the X-ray spot-size produces information about the degree of MRO
and the correlation length. To demonstrate this new technique we have studied a model system comprised
of polystyrene spheres. Using nanofocusing optics, we have further developed fluctuation X-ray
microscopy for the study of nanomaterials. The MROs in polymer-inorganic hybrids are quantitatively
determined by FXM.
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