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The Phase Diagram of Dissipative Structure in Nematic (MBBA)-
Cholesteric (CN) Mixed-Liquid Crystal

Tatsuhiko KoHNo, Hidetoshi MIKE, Youji Kopama, Kazutoshi Koca
and Yoshio EBINA

Abstract

Nematic-cholesteric mixed-liquid crystal is studied from the electrohydrodynamics point of view. A
sample is a room-temperature mixture of nematic p-methoxy benzilidene p-n butyl aniline (MBBA)
and cholesteryl nonanoate (CN). The phase diagram of observed pattern in frequency-voltage
space is reported for the typical concentration of 0.1% CN and 0.5% CN. They are qualitatively
similar to that of undoped-nematics (MBBA only), but observed patterns and its change according to
the increase of applied field are very remarkable. They are far from that of MBBA, and is considered

to be due to the helical structure of cholesteric.
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Fig. 1-1 The arrangement of molecules in (a)
nematic phase and (b) cholesteric phase.
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Molecular structures of (a) p-methoxy
benziliden p-n butyl aniline and (b)
cholesteric nonanoate.
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Fig. 2-2 The structure of liquid crystal cell.
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Fig. 2-3 The alignment of molecules at the glass
boundary. (a) homogeneous alignment
and (b) homeotropic alignment.
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Fig. 2-4 The thermo-controller of liquid crystal
cell.
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Photo 2-1 The microscopic photograph of discli-
nation after MBBA +0.5% CN is intro-
duced into the cell.
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Fig. 2-5 The apparatus for measurement of tran-
sition temperature between liquid crystal
and isotropic phase.
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Fig. 2-6 Decision of transition-temperature. There
exists a hysterisis between on heating
and on cooling.
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Fig. 2-7 Transition temperature of MBBA-CN

mixture.
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Fig. 3-1 Temperature dependence of threshold
voltage V. ; frequency=>50Hz.

(sec’)

1
# osr

04t . /

03r

v

Vi
/

l/ > Yrms(volt) |

0 10 20 30 40

Fig. 3-2 Decision of V,; MBBA+0.1% CN, fre-
quency =50Hz.
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Photo. 3 Changes of the dissipative structure in conduction regime as an increase of the voltage. 3-1~
4 MBBA, 3-5~9 MBBA+0.1%CN, and 3-10~14 MBBA +0.5%CN. Frequency=50Hz, Tempe-

rature=30°C
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Fig. 3-3 The phase diagram of dissipative struc-
ture. (MBBA+0.1%CN) Cut off fre-
quency is about 160Hz.
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Fig. 3-4 The phase diagram of dissipative struc-
ture. (MBBA+0.5%CN) Cut off fre-
quency is about 150Hz.
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—A——A— separation of the pattern.
—(O——CQ— threshold of the second pattern.
—HB—M— boundary to DSM.
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