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Abstract: Liquid crystals consisting of rod-shaped molecules are a remarkable soft matter with 
extraordinary responsivity to external stimuli. Techniques to control molecular orientations are 
essential in both making and operating liquid crystal devices that have changed our daily lives 
completely. Traditional display devices are based on uniform alignments of molecules at 
substrate surfaces. In this talk, I will present a new photopatterning approach for aligning 
molecules into complex 2D and 3D orientations with sub-micron resolutions. This approach 
relies on so-called plasmonic metamasks to generate designer polarization direction patterns 
and photoalignments. I will present the basic principles behind this approach and a number of 
intriguing applications enabled by it, including micro-optical devices for laser beam shaping, 
commanding chaotic motions of bacteria, and creating topological defects with designer 
structures.            
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