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The unique anisotropy of today’s new nanoparticle and colloidal building blocks starkly
contrasts with the isotropic, spherical colloids that have been the focus of particle
assembly for nearly a generation. As the materials community gains further control over
the design and fabrication of these new particles, they are poised to become the “atoms”
and “molecules” of tomorrow’s materials and devices, with applications including sensors,
alternative energy, photonics, nanoelectronics and nanocomputing, imaging, drug delivery,
and more. In this talk, we present results of computer simulations of anisotropic
nanoparticle and colloidal "shape amphiphiles" undergoing self-assembly. We show how
various measures of anisotropy, including building block shape, patterning,
functionalization and interaction selectivity, can be combined and exploited to achieve
complex mesoscale one-, two- and three-dimensional structures such as wires, sheets,
shells, and helices through self assembly. We also discuss the formation of diamond
arrays from tetrahedrally patched particles, 2-D “S-layer" protein-like sheets from CdTe
nanoparticles, and convex structures from conical and spherical particles.
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