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Abstract 
The assembly of nano- and micro-scale components into ordered structures forms the basis for tunable 
soft materials (e.g., colloids) capable of collecting solar energy for photovoltaics and for emerging 
applications in optical computing or metamaterials.  However, a limiting factor in assembling 
microscopic components into ordered structures is the prevention of defects (e.g., grain boundaries, 
point defects) that form during self-assembly.  As a result, there is a need to develop techniques 
capable of producing low-defect, single domain crystals.   
This seminar discusses an approach to the self-assembly of ordered materials that relies on 
measurements in electric fields to inform open- and closed-loop control of colloids.  Electric field 
transport mechanisms, like dielectrophoresis, drive the self-assembly of isotropic colloidal silica spheres 
into scalable two- and three-dimensional microstructures.  Monte Carlo simulations compare well with 
experiments and demonstrate the microstructural evolution with applied electric field strength.   
The introduction of anisotropic colloids (e.g., colloidal Janus rods) to electric fields enables new types of 
microstructures by using fabrication pathways that are analogous to open-loop control.  Closed-loop 
control for the self-assembly of colloidal crystals is achieved using real-time image analysis as a sensor 
to compensate for system changes.  A control algorithm is used to target the self-assembly of colloidal 
crystals based on their size or degree of hexagonal order so as to produce low-defect, single domain 
crystals. 
The seminar concludes with an overview of future research plans and collaborations that will form the 

basis for addressing the challenge of engineering new materials using nanoscale components. 
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