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ABSTRACT: Light-scattering (LS) is an important tool for the study of structure (static-LS) and dynamics 

(quasi-elastic-LS) of a wide variety of physical systems. The technique requires the ability to incident onto a 

sample a coherent beam of light and detect in space and/or time the outgoing scattered light.  Traditionally, the 

experimental constraints were in the production of the coherent beam at a desired wavelength (x-rays to 

visible) and intensity as well as the accurate spatial distribution and time-domain fluctuations of the scattered 

light.  Satisfying such constraints, usually incompletely and at great expense, is typically done in specialized 

arrangements.  By utilizing recent advances in digital image capture and analysis techniques, high-quality 

static and dynamic LS experiments can be performed simultaneously and with great versatility.  

 

This talk illustrates this approach by focusing one two applications: 1) an x-ray intensity fluctuation 

spectroscopy (XIFS) study on the structure and the dynamics of a nano-colloidal silica gel dispersed in an 

organic solvent, and 2) a very low-cost visible LS experiment utilizing a differed image capturing scheme on a 

colloidal dispersion of latex spheres.  For the former, the gel structure has a fractal dimension in this density 

range of df ~ 2.15 while the time autocorrelation functions of the gels show clear density-dependent and 

complex dynamics.  The results indicate that there is a narrow silica density range for these gels in which the 

dynamics change dramatically, suggesting a complex “phase diagram” for the dynamics of gels as a function of 

densification.  For the latter, the latex spheres were used to test the accuracy of the technique in general and the 

new image capture scheme in particular.  This approach has a great promise in exploring a wide range of 

complex fluid systems and would be particularly suited for probing non-equilibrium structure and dynamics.  
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