
Soft Matter
RESEARCH HIGHLIGHTS

With continuing improvement of X-ray experimental instrumentation at NSRRC, X-ray techniques 
such as small-angle X-ray scattering, X-ray powder di�raction, X-ray absorption and X-ray re�ectiv-
ity, all based on the synchrotron, are playing increasingly important roles in the structural and 
functional characterization of soft matter.  Moreover, with professional user support from beamline 
scientists and an amicable collaborative atmosphere, creative research groups can easily and 
quickly access our powerful resources for their projects of interest.  Strong collaboration between 
our facility and an academic institute generally yields highly fruitful results to the society. 

Mainly used by users for the investigation of soft matter, the BL23A SWAXS beamline features simul-
taneous, temporally resolved SWAXS with DSC, shear and stretching devices, a temperature-jump 
cell and a four-syringe stopped-�ow system for the correlation of structure and characterization of 
physical properties of polymers, liquid crystals, nanoparticles and biomacromolecules.  A structural 
transition can be measured with a temporal resolution down to several tens of milliseconds; 
anomalous scattering is available for multiphase nanoparticles, composites, metalloprotein and 
alloys, which contain elements of characteristic X-ray absorptions in the energy range 5-23 keV.  
Grazing-incidence SWAXS for thin �lms or monolayers of polymers, lipid, or nanoparticles on solid 
substrates as well as at the interface between air and water can be performed.  In the future, the 
much brighter Taiwan Photon Source will provide even more powerful X-rays for discoveries in 
soft-matter science.  We plan to construct one SAXS/XPCS beamline and one time-resolved SWAXS 
beamline for our invaluable users. 

In 2011, our users contributed more than twenty-f ive papers on soft-matter science, of which several 
important reports appeared in high-prof ile journals including ACS Nano, Advanced Materials, 
Chemical Communications and Journal of the American Chemical Society.  In the section about soft 
matter, we feature briefs of four fascinating projects.  Demonstrated by R.-M. Ho from National Tsing 
Hua University, metallic nanoporous materials can be fabricated using a template of nanoporous 
polymer with gyroid nanochannels; these nanoporous materials possess intriguing photonic prop-
erties for novel applications.  H.-C. Lin at National Chiao Tung University discovered that novel 
hydrogen-bonded liquid crystals and polymers can form nanocomposites with smectic phases and an 
ordered alignment.  C.-S. Yeh at National Cheng Kung University reports a method to synthesize 
biologically compatible and e�ective magnetic nanoparticles to improve magnetic-resonance imag-
ing in biomedical applications.  U. Jeng at NSRRC reports that the aggregation and crystallization of 
solar cells of bulk heterojunction thin f ilms are driven by two competing kinetic schemes.
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