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With ever improved X-ray beamline designs and instrumentation in these few years at the NSRRC, 

synchrotron X-ray tools, including powder X-ray diffraction, X-ray absorption, small angle X-ray scattering, 

and X-ray reflectivity have gradually been taken up as imperative tools in structural characterization with 

soft matter, in particular, in elucidating the relation between structure and function of soft materials and the 

related devices.  The integration of these scattering tools with traditional imaging tools such as TEM and 

SEM, and optical spectroscopies in structural characterization often leads to fruitful results, as demon-

strated by Prof.  White in the study of a polymer thin film device for flexible plastic electronics.  Prof. Song 

and Chen have also adapted both the scattering and imaging tools in proving the subtle nanophase- 

separated sponge morphology of hydrogel formed at physiological pH.  With X-ray diffraction and scatter-

ing for a hierarchical structure ranging from atomic- to meso-scale, Dr. Tsao has shown that room tempera-

ture hydrogen uptake via bridged spillover of a metal-organic framework (MOF) is mainly governed by the 

imperfect lattice structure and the meso-scaled pore network of the new material for energy application.

Within the past five years from 2005 to 2009, NSRRC soft matter user population has been continu-

ously growing from 60 to 270, while the visiting number from 91 to 1203.  These numbers are bound to be 

boosted further by the new dedicated small/wide angle X-ray scattering (SWAXS) endstation located at the 

BL23A beamline for structural characterization with soft matter and nanoparticles, which has been opened 

to all NSRRC users since May 2009.  The new BL23A SWAXS endstation is featured in simultaneous, time- 

resolved SAXS/WAXS with DSC, shear, stretching device, temperature jump cell, or four-syringe stopped- 

flow system for correlated structure and physical property characterization of polymers, liquid crystals, 

nanoparticles, and biomacromolecules.  Structural transition can be measured with a time resolution down 

to several tens of milliseconds; anomalous scattering is available for multiphase nanoparticles, composites, 

metalloprotein, and alloys, that contain elements of characteristic X-ray absorptions in the energy region 

between 5-23 keV. Grazing incidence SAXS/WAXS for thin films/monolayers of polymers, lipids, or nanopar-

ticle on solid substrates as well as at the air-water interface can be performed. 

Fruitful results in the soft matter research with synchrotron X-ray tools are to be expected in the 

coming years at the NSRRC.


