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Relation between molecular structure and
order parameter of liquid crystals and dyes in GH-LCD
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Abstract

In a Guest-Host cell, the orientational ordering of dyes doped into liquid crystals has been
investigated. To evaluate the influence of the host liquid crystals on the ordering of the dyes, we
have measured precisely the ordering parameters of the liquid crystals by using the dichroic ratio of
the absorbances for infrared light polarized parallel and perpendicular to the director.  OQOur
experimental results show that the ordering of the dyes can be expressed as a function of not only
the molecular structure of the dyes but also the order parameter of the liquid crystals. These
functions are dependent on the kinds of the liquid crystals and the dyes. Particularly, the
combination such as anthraquinone dyes doped into cyanobiphenyl liquid crystals show a very high
ordering parameter. This is considered due to a strong intermolecular interaction between the dipoles
of both liquid crystals and dyes.
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Fig. 1. The orientation of the molecular axis

M and the transition moment 7 of
the dye in the liquid crystals.

o7iA Held A9 wjgIA =(order para-
meter) Sm® 24 W ¥ E(ordering parameter)
£ Jehdie deiuiyg Dy 93 o] AHYsd
=3z g,

_ 1425y
DM 1— SM (l)
Ao BAFZI HoRUAES ojF& Zet

0" Y F$E 429 wWFE Dyol 2448 o}
A7) &l 28448 ZAFo 2N NFIANE &
& MgEs 38 & A0 @9, 4R MIE o
Al Mze] B9 FYH wyow el WP
SERE A 4 sivh o, oMol gy
T dAe 2HE L USERY BHYoZ 7
dAYY, & Agd Ao g SFPPO T 3
o] xuHo P& AEolth B Ae] AR 94

Azo] AQEAS HPuekat(director) Dol Bl

950

w2 1 GHY LCDA Sloi 44 % 244 A9y

o datadE ¥ 1% E 29 Hol: ng 2o
benzene &9 para® 4 2 cyano7l9 AEFZ &
Hote H2R RulE derel AARA FEHYars

E 1L AYd ALY 9F Y EATE
Table 1. The molecular structure of liquid crystals

Liquid Crystals

5B CsHn<Q—<0)r-cN

76B  CoHu<O—O-cN

Lc42 CHaO@-rsgy@-C.Hg
LC53  CaHy<H)-C00<B)-0CHs
LC55  CoHw<O)-Ccoo~D)rcN
GR41 Mixture

i 2. % a7 GR4le) HE
Table 2. The components of the mixture of GR41

Component of GR41 Ratio (wt%)

CoHn{D—~Or-cN 37.5
CaHe<O)—O)-CN 21.6
CeHn0-<O—Q-cn 1.7
CoHn0~<Or—<0)-CN 8.6
CrHn0-O)~<O)-cN 8.0
Csty<O~C)r—0O)-cN 7.7
CoHO)—OrcooO-cn 4.9
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Table 3. The molecular structure of dyes

Structural Formular of Dyes (11d)y*
6205 C4Hg<ON=N~O)rN=N<O)-N_) 3.86
6156 (O)r-N=N<Or-N=N~O-N_J 3.40
6159  C7H0<O)-N=N<G)-NO, 2.48

Q NH (!0
6298 Q@ IOIN{Or-co0HCsHn  3.20
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R ¥ C/H
~ 7hs
6280  @UIOL NN e 2.64
O NHZ O
Q NH
G301 2.16
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