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Chemical structures of the liquid crystal com-

Fig. 1

pounds synthesized
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Fig. 2 Photographs of the liquid crystal cells made up of
MLC2048 (a) and its mixture with compound 1
(10%) (b) under polarized microscopy
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Respective viscosity of MLLC2048 and 7 mixtures
measured by rotational viscometer (The speed of

the spindle was 1.5, 3 ,6 r/min, respectively)

7.5 (CP) 7 (CP) 7 (CP)
1 120. 6 83.5 45.5
2 116. 7 71.1 45. 4
3 148.5 98. 3
4 117.5 71.2 44.6
5 119.9 73.6 47.3
6 123.2 75 47
7 163. 5
MLC2048 92.5 56.8 38.7
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Table 2 Optical anisotropy (An) of MLC2048 and its
mixtures with the other compounds measured
by spectroscopic ellipsometer at 633 nm

Anpixiure (633 nm) Anexira
1 0.199 0.156
2 0.225 0.319
3 0.214 0. 205
4 0.222 0. 286
5 0. 225 0. 315
6 0.228 0. 345
7 0.210 0.165
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Table 3 Polarizability ( « and Aa ) and An of the 7 liquid
. [ |
crystal compounds calculated by AM1 method . 0.30 L
s 025
ala. u.) Aa (a.u.) An < u
_ 0.30r ]
1 141. 80 133.55 0.196
0.15 .
2 197. 32 242.19 0. 286
0.10 ! | | | L
3 219, 34 263, 55 0. 939 0.10 015 020 025 030 035 040
Anﬂ,,,,
! 205,13 268. 37 0. 338 B3 7 RIS E A0 An 11 I 45 SR 5 B4 R 1
5 244,93 284. 06 0. 286 A
6 298. 33 372. 55 0.310 Fig. 3 Extrapolated wvs. calculated values of An for the 7
liquid crystal compounds
7 241. 35 172. 35 0.143
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Abstract

A group of liquid crystal (LC) single compounds with low polar or fluorine substitutes, which
employee tolane as their mesogenic core, were synthesized and mixed with commercial liquid crystal
mixture (10% by weight). Then, parallel-aligned liquid crystal cells were made with these mixtures.
The viscosities of these mixtures were measured by rotational viscometer respectively. And the bire-
fringence (An) of these LC cells were measured by spectroscopic ellipsometer at 633 nm. The An of
each LC single compound was extrapolated, the results show a reasonable correlation with that calcu-
lated by Vuks equation. These tolane-type liquid crystals have remarkable higher An than the biphenyl
compounds, and relative low viscosity, so should be suitable for the applications that require high

speed response.
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