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ABSTRACT: Globally ordered colloidal crystal lattices have broad utility in a wide range of optical and
catalytic devices, for example, as photonic bandgap materials. However, the self-assembly of stereospecific
structures is often confounded by defects due to, for instance, polymorphism. Weak free energy differences
and complex hierarchical length scales often characterize ensembles of these structures, making it difficult to
produce a single morphology at will. Current techniques to handle this problem adopt one of two
approaches: that of the “top-down,” or “bottom-up” methodology whereby structures are engineered starting
from the largest, or smallest relevant length scales, respectively. The ubiquitous design strategy in such

approaches is energy minimization; many colloids have

been computationally engineered with anisotropic pairwise With SDA
interactions to achieve morphological control in theory. °® .O"‘ l
However, the complexity of these designs often makes o Q..‘
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experimental realization difficult. In this talk I will " Y
demonstrate how the introduction of polymer co-solutes ® 9 ————————)

into crystallizing colloidal suspensions can be employed to
design the resulting nano- and mesoscale colloidal structures by relying upon the polymer's entropic
interactions alone. [1-4] These entropic interactions result entirely from the interplay between the polymer's
internal degrees of freedom and the void structure of the resulting crystal. | will elaborate on how this
“structure directing agent” (SDA) paradigm reveals how to rationally design the polymer SDA morphology to
thermodynamically stabilize a single desired close-packed crystal polymorph in a binary mixture, [1] and the
consequences of enthalpic perturbations. [2] | will then offer insights into how to design temperature-
dependent polymer “switches” that allow the stability of a crystal polymorph to be controlled via
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parameters, [3] and how this mechanism can be generalized to produce complex, diamond-like crystal
morphologies. [4] The high degree of transferability of this paradigm's basic principles between relatively
simple crystals and more complex ones demonstrates the value and novelty of this approach compared to
presently known colloidal self-assembly techniques.
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