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Electro-Optic Property Research of Blue Phase Liquid Crystals
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Abstract: Blue phase liquid crystals (BPLCs) show fast response time and macroscopic opti-
cal isotropy due to their double twist cylinder structure. With polymer stabilization, the
thermal stability of BPLCs can be improved dramatically. However, it induces some prob-
lems to the electro-optic properties of BPL.Cs material such as high driving voltage, hystere-
sis and so on. In this paper, different concentrations of chiral dopant, polymer network of
the BPLC, and temperature effect are investigated to improve the electro-optic properties of

BPLCs and analyze the mechanism that affect the electro-optic properties of the BPLCs

device.
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Table 1 Phase transition of BPLCs with different chiral

dopant concentrations

chiral dopant Iso-BP/ BP-Ch/ Temperature
concentration/ % C C Range/ C
9.10 72.1 68.9 3.2
9.90 71.2 68. 1 3.1
11. 30 68.1 66.5 1.6
12.03 66. 5 64.8 1.7
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Fig. 1

chiral dopant concentration in BPLC mixtures
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Table 2 Chemical composition of PSBPLC mixtures
) Chiral Photo-
LC Monomer o
dopant initiator
material BP002 R1011 EHA C3M IRG184
weight ratio 78.8%  10.2%  5.07%  5.73%  0.2%
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Fig. 2 Experimental system for measuring V-T curve
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Table 3 Chemical composition of PSBPLC mixtures

Chiral Photo-
LC Monomer o
dopant initiator
material BP006 R5011 12A C3M IRG184
weight ratio 89.38%  2.62%  3.40%  4.40%  0.20%
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Fig.3 V-T curves of different chiral dopant concentra-

tion of BPLC mixtures in the selected samples

(A=633 nm)
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Fig. 4 Kerr constant and Hysteresis of different chiral

dopant concentration in BPLC mixtures
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Fig. 5 V-T curves of PSBPLC mixtures at different tem-

perature (A=633 nm)
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Fig. 6 Kerr constant and hysteresis of PSBPLC mixtures

at different temperature
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Fig. 7 V-T curves of PSBPLC mixtures of the same

chiral dopant concentration before and after poly-

merization (1=633 nm)
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