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The liquid crystal(LC) display is the most promising technology of the flat panel displays covering all applications from small
mobile to large television applications. To understand the operating principles and improve the performances of the various LC
displays, one should grasp the anisotropic nature of the LC and the propagation of light in the anisotropic media. Basic formulas
governing the distribution of the LC molecules, directly related to the electro-optic effects of the LC devices, are described in view
of the macroscopic interaction. Based on the matrix representation, the polarization analysis for the LC devices is also presented.
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FIG. 1. Liquid crystalline phases; (a) nematic phase, (b) chiral
nematic phase, (c) smectic A phase, and (d) smectic C phase.



FIG. 2. Schematic diagram of the LC molecules in the blue
phases: (a) the face-centered cubic structure of the BP I phase

and the (b) simple cubic structure of the BP II phase.
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FIG. 3. Three types of deformations in the liquid crystal: (a)
splay, (b) twist, and (c) bend deformations.
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FIG. 4. Distributions of the LC director and the dipole moment
in the ferroelectric liquid crystal (a) in the absence of an applied
field (helical structure) and (b) in the presence of the applied
field (unwound configuration).
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