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Liquid crystal (LC) cells capable of photo-alignment were fabricated by sandwiching two polyvinyl cinnamate (PVCN) coated KBr substrates. In order to induce an alignment of LC molecules in the cell, polarized UV was irradiated onto the coated PVCN film before or after LC injection. Optical anisotropy that is formed in the PVCN alignment layer through 2,2-cycloaddition photo-reaction of cinnamate groups induce the alignment of LC molecules in the cell. Two nematic liquid crystals, 5CB (Merck) and photo-reactive mesogen LC242 (BASF), were used in this study. FTIR measurements were performed with the attenuated total reflection (ATR) accessory, and polarized FTIR spectroscopy was employed to obtain information about the alignment of the LC molecules. ATR-FTIR spectroscopic method was employed to understand the alignment changes of LC molecules along the depth of the cell by changing the angle of the incident IR beam. Polarized UV light was irradiated while liquid crystals were injected into the LC cell which was made by sandwiching two unexposed PVCN alignment layers. When polarized UV light irradiates onto the cell, LC molecules in the cell begin to align along the polarization direction. The changes in orientation of LC molecules in the cell could be observed in real time using polarized time-resolved FTIR spectroscopy. A degree of alignment of LC molecules as a function of UV exposure time was also investigated. A photo-mask was used to form a pattern in the LC cell and FTIR imaging technique was used to determine LC alignments at each patterned domains of the cell. Polarized FTIR imaging experiments according to the direction of UV polarization were carried out for the patterned LC cell containing different LC molecular alignments.
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