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Interface Instability and Pattern Selection in Smectic-A Liquid Crystals
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Abstract: A flat interface between liquid crystals and isotropic is often unstable when driven
away from its equilibrium state. Some transient patterns will be observed at the early stage
of the progress. Sinusoidal patterns are observed and measured with polarized microscope in
smectic-A liquid crystals growing from uniform isotropic. A phenomenological model of pat-
tern selection is built in the principle of action which produced by integrating over the energy

functional. The global minimum wave number can be found by numerical calculation and re-

flect the characteristics of the actual selected interface pattern.
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Fig. 1 Dark background can be observed under a micro-
scope because linearly polarized light does not
change its polarization state when pass through
ISO and be ended by analyzer. However, the initia-
tion and development of SmA can be observed be-
cause linearly polarized light is modulated to
elliptical polarized light and allowed through the

parallel polarization components.
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Fig. 2 Particular pattern of SmA/ISO interface will be selected as the evolution path when cooling the system to clearing

point.
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Table 1 Performance parameter of liquid crystal materials and the selected patterns of instability interface in over-cooling
circumstance
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10CB 49,3 2.770 1.4Xx10 " 30 62.4

12CB 54.9 7.823 1.0XxX10 " 21 36.3
MHPOBC 147. 2 7.674 4.0X1071 24 20.6
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Fig. 3 Potential function surfaces of ISO phase and SmA

phase expressed by Gibbs free energy
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Fig.4 Wave number % corresponding to the least action
can be found for each liquid crystal materials such

as 10CB, 12CB, MHPOBC by numerical calcula-

tion.
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