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报告摘要：
Charge Transport in Twisted Molecular Crystals and Coherence in Spontaneous Polycrystal Pattern Formation
Bart Kahr, Yongfan Yang, Alexander G. Shtukenberg, Hengyu Zhou, Stephanie S. Lee

The twisting of radially arrayed helicoidal crystallites in rhythmically banded spherulites leads to spectacular spontaneous optical patterns in a great variety of materials form small molecules to synthetic polymers that grow when the crystallographic driving forces are high. The concentric bands of common crystallographic orientations universally lose coherence (in-phase twisting) with successive radial bands from the center of nucleation. This loss is a general feature of the polycrystalline pattern formation arising from the coupling of twisting with small angle branching. Moreover, fiber coherence typically decreases with the twist period. These correlations were evaluated with a numerical model based on twist period, fibril thickness, length and branching rate obtained from optical and scanning electron microscopy images. The model was then used to mimic the experimental linear optical properties that were characterized using Mueller matrix imaging microscopy. Hole mobilities for the semiconductor 2,5-didodecyl-3,6-di(thiophen-2-yl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione measured using organic field-effect transistors demonstrated that for the same twist periods less coherent boundaries led to larger charge transport. This result was rationalized with density functional theory computation and electrodynamic simulations. 
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