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Abstract: Growth, Form and Reactivity of Anisotropic Gold Nanostructures
It has been know for centuries that “finely-divided” metals do not look like bulk metals. Gold
nanocrystals in colloidal suspension can appear red, green, blue, purple or brown depending on
their shapes and state of aggregation. The visible colors of these metal nanocrystal suspensions
are due to the coherent oscillation of conduction-band electrons upon resonant illumination with
light, a phenomenon now termed “the plasmon.” A seed-mediated growth approach to growing
gold nanorods has been developed over the last two decades in our laboratory, leading to
nanoscale control of crystal growth and therefore controllable plasmon bands throughout the
visible and near-infrared portions of the electromagnetic spectrum. The seed-mediated growth
method, performed in aqueous solution at room temperature, relies on the presence of various
structure-directing agents to produce the nanorods in high yield. A recent factorial design-ofexperiment approach has revealed molecular-level insights into the growth process. The
interface of these colloidally stable nanocrystals with other solvents, polymers, biomolecules,
and materials is an active area of research that spans the physics of metamaterials to
photothermal destruction of pathogenic cells. Recent results from the laboratory along two lines
of inquiry – performing spatially selective chemistry on colloidal nanoscale objects, and the
effects these virus-size objects have on living cells – will be presented.

