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 We exploit our ability to control self- and directed assembly at the sub-
nanometer scale in order to create nanoscale chemical patterns, as well as to 
extend and to enhance soft and hybrid lithographies.1,2  The interactions between 
molecules can be tailored, controlled, and directed.  We have designed and 
assembled new families of molecules for patterning, and have tested the 
properties that affect their interactions, quality, and controllability.  We have 
prepared molecular monolayers that are labile, so as to enable selective 
displacement, and have elucidated the mechanistic details of displacement.2-5  The 
complex chemical patterns created include isolated molecules placed in high-
quality matrices with designed interactions and environments.2,6  These can be 
used to control molecular function, biospecificity and other properties.7 Isolating 
molecules also has significant advantages in preserving patterned nanostructures 
during further functionalization.  We are developing broadly applicable metrology 
tools for patterning and chemistry at this scale.8   
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