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This talk will highlight molecularly-directed approaches to control the structure, chemistry, 
shape and functionality of nanostructures, their assemblies and interfaces. I will first describe 
examples of surfactant-mediated synthesis, macroscale assembly and directed doping of 
nanostructures of metal alloys and semiconductors with sculpted shapes (spheres, rods, plates, 
strings, branching) and chemistry to realize novel magnetic and thermoelectric properties and 
stability. I will then describe our work on the use of molecular nanolayers to obtain 
unprecedented enhancements in chemical stability and mechanical toughness of 
heterointerfaces. I will conclude with a first-time demonstration of using molecular layers to 
quantitatively access the nanomechanics of heterointerfacial fracture.
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