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Electrooptical Effects and Applications of Uniform
Lying Helix Structure in Dual-Frequency Cholesteric

Liquid Crystals

Student: Yu-Cheng Yang Advisor: Prof. Dr. Wei Lee

Institute of Photonic System
National Chiao Tung University

Abstract

In this study, we firstly investigated optical textures and optical spectra of dual
frequency cholesteric liquid crystals (DFCLC) with different thickness-to-pitch
ratio (d/p) under the application of electric field with specific amplitudes and
frequencies.  Secondly, we explain the disturbance effect that lowers the
transmission of light of the DFCLC cell with initial ULH state and propose a
feasible technique for realizing linear gray-levels of the DFCLC by applying
frequency-modulated voltage pluses..On the other hand, we establish a driving
scheme to clarify the direct-two-way switching mechanism between the
three-stable states (i.e., the planar state, dynamic focal conic state and ULH state)
of the DFCLC. Finally, according to our proposed driving scheme, practical

applications of this tristable DFCLC are suggested.
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S A N F VRS K-S R SN S CEYPE R R 2
w 7|3 7% & HEF951800-100( A AW 44102 4 7 ¥ #c S8t L 4 3.1 &
% 3.2)# e+ 3 P HEB(HTP~28.83 um™ )»% L% 56 °C & R-5011
(HTP~101.97 zm™ > *3 8t % 104°C) F i »d E4p 2 28Tz % & £ 97

B o TR EFTHERLT M E 25T FREI KT fp o

A AULH G A e /a7 P dlp 8022 2 B HEEHRTER2Z £ 7
fermptt 2 A LNARL T e FHEET FERSHEB M2 2 a7 F
e & R-501L ¥1 3 14 44k 2 FOip PR B ki o o dhdb o FE S Y R e fEE
Bd MII8 2 B ARG A MR dp EE 15510 7% 20 #77
Hoaw g e T L (IKA C-MAG HS7) 28 3 #54p i (isotropic state )
FEE 2 pFE BT S 1500 rad/min R F E (IKAMS 3 basic) &
Fomipat GEEHE LRSI ERBRARE» AR caRER
N2 EHERBRL T ERE T 2 iEr pu 2R A EY (BRE

TS BEL & 3311 % £ 34)o
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2 31 ArpEEpEL

HEF951800-100

Tsn (°C) <—40

Tna (°C) 104

An (589 nm, 20°C) 0.222

ne (589 nm, 20°C) 1.718

N, (589 nm, 20°C) 1.496
Viscosity (mm’s™, 20°C) 41

3 3.2 g ANR & HEF951800-100 2 4 &  #ic 2 #ic

(venld;c:igudearlZZh(eke:l,ZQSOC) P £ As
g 9 7.1 2.0
1 9.1 7.0 121
5 8.7 7.2 15
10 7.6 6.9 £0.7
Bt P DL
01 10.1 7.6 +2.5
1 10.0 75 +2.5
5 9.5 75 +2.0
10 8.5 75 +1.0
14.3 25 1 )

50 4.0 7.2 3.2
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% 3.3 %3 HEB z_# » %3

d/p RHEE(  HEBEE(Q) E B (Wt%) 1% $E(nm)
1 0.094222 0.000490 0.518 6698.6
5 0.106778 0.002772 2.531 1370.7
10 0.096844 0.005272 5.165 671.6
20 0.092124 0.010358 10.105 343.3
% 3.4 #3 R5011 2 # 4 % 4c

dip_ i = £(g)  R-5011 =% (9) kB (Wt%) &7 §E(nm)
1 0.106434 0.000156 0.146 6698.6
5 0.137380 0.000990 0.716 1370.7
10 0.127402 0.001888 1.460 671.6
20 0.110164 0.003240 2.857 343.3
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£ 0 4eBl 3.1 A7 o
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E4980A) #1& |2 i T AR H4cB) 3.2 9777 o d BV wH 4 3 £ 2 A 100

KHZ = £ 4775 % B o &A™ , 2 E B r e T OB AR P3N A

B 3.2 g4 A% & HCCHI51800-100 2 /i F 47 % ) -
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oI ARE AL BRER 4000 E 820 N 2 FE 5 5w - F &

ER T ABAcE 34 rr o HY RplE AL PIEER S d=21cm> @
St P Bz TV fEE D=08cme ¥ o R EH LTS F 2 6 kFag kA L

B4 3.5 7 o
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\ Function generator
.
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TRSHF 2 T KR RS KT S M AR (VT F) &

TEd BRZAFHEY A A B (Tektronix AFG 320) 14 2 2 553%

(q;u
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