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Studies on Liquid Crystal Orientation Using Polarized FTIR Imaging System
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Abstract: Molecular orientations at each domains of a sample, not an average of whole area, could be measured using
the FTIR imaging experiment with polarized IR beam. Polarized FTIR imaging experiments according to the rubbing
strength and sample temperature were carried out for SCB liquid crystal (LC) cell containing different molecular ori-
entations. At the boundary between areas with random molecular arrangement and perfect LC alignment, the IR image
of the cell was changed with rubbing strength. When 5CB changed from LC phase to isotropic liquid phase, disordered
areas with micrometer-size were first observed within the area of perfect LC alignment, then whole LC molecules

changed to the disordered isotropic phase.
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Figure 1. Chemical structure of SCB nematic liquid crystal.
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Figure 2. Effect of rubbing depth on birefringence of SCB LC cell.
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Figure 3. Schematic diagram of LC molecules with polarized IR
beam direction.
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Figure 4. Polarized FTIR spectra of C=N stretching mode of 5SCB
with different angle between LC director and polarized IR direction:
(a) 0% (b) 45°% (c) 90°.
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Figure 5. FTIR imaging of 2225 cm™ peak of 5CB in LC cell pre-
pared with polyimide alignment layer with different rubbing depth:
(a) 0.1 mm; (b) 0.3 mm; (c) 0.5 mm.
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Figure 6. FTIR imaging of 2225 cm™ peak of 5CB/LC242 LC mix-
ture at different temperatures: (a) 25 °C; (b) 70 °C; (c) 90 °C.
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