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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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Sharon Glotzer, University of Michigan, 2300 Hayward St., 3074 HH Dow Bldg., Ann Arbor, MI  48109-2136
   
Appointed UM: 2001.  Degree: Ph.D., 1993, Boston University, in Physics, B.S. cum laude 1987, UCLA, in Physics. NRC Postdoctoral Research Fellow, NIST, 1993-1995.  
Previous Positions: Physicist and Director, Center for Theoretical and Computational Materials Science, Materials Science and Engineering Laboratory, NIST, 1995-2000.
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Awards and honors: Monroe-Brown Foundation Research Excellence Award, U-M CoE 06; Allan P. Colburn Memorial Lecturer, Chemical Engineering, University of Delaware, 04; James Chair of Theoretical Physics, St. Francis Xavier University, Nova Scotia, 04-06; Departmental Award for Outstanding Accomplishment, Chemical Engineering, U-M, 04; Sigma Xi Distinguished Lecturer, 01-03; American Physical Society (APS) Maria Goeppert-Mayer Award, 00; Presidential Early Career Award (PECASE), 98; Department of Commerce Bronze Medal Award, 97. 
Professional & Public Service: Juror, Heinz Award for Technology, the Economy and Employment, 02 - 06; Biomolecular Materials and Processes Study Comm., National Academies, 06-07; Technology Insight Standing Comm. for Defense Intelligence, National Academies, 05-08; Solid State Sciences Comm., National Academies, 04-07; Defense Intelligence Agency Threat Analysis NRC Study Comm., National Academies, 04-05; Chair, Forum on Industrial and Applied Physics, APS, 06-07; Past chair, Nanoscale Science and Engineering Forum, AIChE, 05-06; Area 1a Executive Committee, AIChE, 00 – 06. Editorial advisory boards: Nanotechnology, AIChE Journal, Computers in Science and Engineering. 
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