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Spatially Ordered Poly(3-hexylthiophene) Fibril Nanostructures via Controlled Evaporative Self-Assembly
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Abstract
[bookmark: _GoBack]Hierarchically structured, gradient concentric rings of regioregular conjugated polymer, rr-poly(3-hexylthiophene) (rr-P3HT) with randomly or directionally crystallized nanofibrils over large areas were obtained by regulating consecutive “stick-slip” motions of the three-phase contact line in a confined geometry consisting of a upper curved sphere surface and a lower flat Si substrate (i.e., sphere-on-flat geometry), which leads to an axially symmetric capillary-bridge (bound solution). Self-organized concentric P3HT ring patterns resulted from mediating intermolecular interactions between the polymer molecules, and varying the solvent concentration. More interestingly, from the lower solution concentration “shish-kebab” like morphologies were observed in between adjacent rings. These unusual, directionally crystallized structures were formed spontaneously parallel to the moving direction of the contact line on solvent evaporation. Subsequently, I-V characteristics of the directionally crystallized and randomly distributed P3HT nanofibrils formed across the electrodes were investigated and compared. 
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My research interests are mainly centered on experimental studies on designing surface structures of soft functional materials at the micro-to-nanometer scale. Especially, the coupled process of “top-down” lithography and “bottom-up” assembly offers a simple yet robust method for constructing well-ordered, often intriguing structures composed of polymeric functional materials on multiple length scales. A combination of synthetic polymer chemistry and high resolution patterning techniques possibly provides us with systematic manipulation of soft materials that serve advanced applications by controlling both functionality and shape over a wide range of length-scales.	
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