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The Study of the Electrohydrodynamic Instability and the Growing

Process of the Dissipative Structure in Liquid Crystal

(Two-dimensional Fourier analysis of the spatial pattern in liquid crystal)

Hidetoshi MIIKE, Chikashi UMEDA, Kazutoshi KOGA and Yoshio EBINA

Abstract

The electrohydrodynamic instability in liquid crystal is studied by Fourier analysis of the spatial
pattern observed under porlarizing microscope The qualitative characteristics of the pattern is drawned
out with this method. This method is applied to the dynamic phenomena: the growing process of the
pattern after the external field is supplied. The “distance” between the pattern in stationary state and
the one in the growing process is defined with use of the Fourier component of the respective pattern.
The results of the analysis is consistent to the information from the microscopical observation and the
measurement of the time dependence of the current density.
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Fig. 1 The electrical circuit for the measurement
of the current density in liquid crystal cell.
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Fig. 2 The apparatus and method of analysis for
pattern recognition
(a) Adaptor of the pattern recognition cons-
tructed by light emitting diode (LED) and
photo transistor (PHT).
(b) The electrical circuit for PHT.
(c) The method of scanning and recording.
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Fig. 5 The typical pattern of nematic liquid crystal
under steady state of 70Hz electric field.
(A) Williams Domain, (B) Fluctuating Wil-
liams Domain, (C) Grid Pattern and (D) Dy-
namic Scattering Mode.
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Fig. 7 The growing process of the respective pattern. Corresponded time-dependence of
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