
Soft Matter

Research Highlights

Research on soft matter with time-resolved small/wide-angle X-ray scattering (SAXS/
WAXS) at NSRRC is blooming because of the much improved X-ray flux provided at the new 
SAXS beamline BL23A.  The BL23A SWAXS end station, open since May 2009, provides effi-
cient collection of high-quality data that follow closely the standards of the world’s leading 
SAXS instruments at ESRF, SOLEIL, APS, or SPring-8 in static measurements of equilibrium 
morphology or slow kinetics in solutions and films.  As described by U. Jeng et al., the new 
BL23A SWAXS end station features simultaneous, time-resolved SAXS/WAXS with DSC, 
shear, a stretching device, and a stopped-flow device for structural kinetics of polymers, 
nanoparticles, liquid crystals, and biomacromolecules in solution.  To promote research in 
the direction of structural dynamics of soft matter and nanomaterials, NSRRC has initiated 
a five-year beamline project for X-ray photon correlation spectroscopy (XPCS) with the TPS 
3-GeV synchrotron, incorporating SAXS applications in the same beamline.  It is expected 
that state-of-the-art measurements of structural kinetics and equilibrium dynamics on a 
time scale from seconds to milliseconds will be realized with the forthcoming XPCS/SAXS 
beamline, to be available within four to six years.  Before that time, abundant exciting re-
search with slower kinetics awaits exploration.  For instance, grazing-incidence small-angle 
and wide-angle X-ray scattering (GISAXS/GIWAXS) at the 23A end station has been provid-
ing a powerful tool to investigate the structural evolution of thin films.  Based on the inte-
grated results of optical imaging and GISAXS in situ,  Y. S. Sun et al. have demonstrated that 
controlling the film instability during drying can induce hierarchical structures in diblock-
copolymer thin films prepared on a solid substrate; in this process commensurability effects 
play an important role in the ordering of cylindrical nanodomains and the replication of 
roughness at interfaces.  Combining DSC, TEM, FTIR, and SAXS in morphology characteriza-
tion, C.-F. Chang’s group has shown that block copolymer/homopolymer blends behave as 
a neat copolymer when hydrogen bonding is strong between the two components or as 
ideal mixtures when hydrogen bonding is weak.  Modulating the strength of the hydrogen 
bonding leads to a rich morphology of such blends. 
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