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“Combining Theory, Experiment, and Simulation 
to Describe the Thermodynamics that Drive 
Self-Assembly in Block Copolymer Systems“

Among the next generation of technologies, we 
expect medical diagnostic devices that are more 
accurate and portable; electronic devices that 
are faster, smaller, and capable of storing 
more information; and energy sources that 
are cleaner without sacrificing capacity or 
power. Self-assembling block copolymer 
systems with tunable nano- and micro-structured 
morphologies can address these challenges. 
With this motivation in mind, I will present my 
group’s work in three areas of block copolymer 
self-assembly.  In the first part of the talk, I will 
discuss simulations and experiments in which a 
block copolymer is blended with homopolymers 
corresponding to the blocks of the parent copolymer; 
these blends allow us to increase nanostructure size.  
The simulations are validated against experiment and 
provide insight into the molecular-level chain packing 
within the nanostructures that are formed.  Additional thin 
film experiments demonstrate how surface interactions 
lead to different phase behavior from the bulk due 
segregation of one of the homopolymer components to the 
substrate and free air interfaces.  In the second part of the 
talk, I will discuss simulations and experiments on cyclic block 
copolymers, which exhibit nanostructure domain sizes 20-50% 
smaller than linear counterparts, to decrease domain size.  
Finally, I will show how equilibrium thermodynamics theory can 
be used to guide solvent selection for solvent vapor annealing 
of block copolymer thin films, a technique that is employed to 
control nanostructure orientation in these systems.  Simulation 
work is performed in collaboration with Dr. Hank Ashbaugh 
(Tulane Chemical Engineering). 


