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Effects of Liquid Crystal Cell’s Boundary Conditions
on Electric Tuning of Cholesteric Liquid Crystal Spiral Pitch
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(Department of Physics, School of Science, Beijing Institute of Technology . Beijing 100081, China)

Abstract: The relations between the transverse electric field and the spiral pitch in the in-
plane switching cholesteric liquid crystal cell under the different anchoring conditions are
studied, and the influences of the surface anchoring states on the electric tune of the choles-
teric liquid crystal spiral pitch are analyzed. The theoretical analysis shows that the electric
field can tune continuously the reflected light color of the cholesteric liquid crystal under the
in-plane switching mode, and the surface anchoring state of the liquid crystal cell has a great
influence on the electric tune of the cholesteric liquid crystal spiral pitch. The results supply
a theoretical support for the CLC color displays based on the electrically tunable pitch.
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Fig. 1 Structure of LC cell and the coordinate system
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Table 1 Computational data under the strong anchoring
condition
m k E(V/pm) P(nm) A(nm)
20 0. 000 0 0. 000 300.0 495.0
19 0.433 2 3.978 315.8 512.1
18 0.592 9 5. 445 333.3 550.0
17 0.702 0 6. 446 352.9 582. 4
16 0.782 8 7.188 375.0 618.8
15 0.844 2 7.752 400. 0 660. 0
14 0.8911 8.183 428.6 707.1
13 0.926 6 8. 509 461.5 761.5
12 0.953 0 8.751 500.0 825.0
11 0.971 7 8.923 545.4 899.9
10 0.984 4 9. 040 600.0 990. 1

37 1 5 1) o i R 37 1) 1 I X A A i) AR EE

BT . 24 v 37 5k B m FE I AR A AR Gk B —

FEFRIE S8R R kAR BRAE

F2 PHEBEATHHTENE, HERE A=1X10"°
J/pm

Table 2

Computational data under the weak anchoring

condition (A=1X10"° J/pm)

E(V/upm) k P(nm) A(nm)
0 0 300. 0 495. 0
0.5 0. 005 4 300. 2 495. 4
1.0 0.108 9 300. 9 496. 5
1.5 0.163 3 302.0 498. 4
2.0 0.217 8 303. 7 501.0
2.5 0.272 2 305. 8 504. 6
3.0 0.326 7 308.5 509. 1
3.5 0.381 1 311.9 514.6
4.0 0.435 6 316.0 521.4
4.5 0.490 0 320. 9 529.5
5.0 0.544 5 326.9 539. 4
5.5 0.598 9 334. 2 551. 4
6.0 0.653 4 343. 1 566. 2
6.5 0.707 8 354. 3 584.5
7.0 0.762 3 368.5 608. 1
7.5 0.816 7 387.6 639.5
8.0 0.871 2 415.0 684.7
8.5 0.925 6 460. 3 759.5
9.0 0.980 1 577.1 952. 3
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Fig. 2 Pitch P versus the electric field strength E under

[ 2

the strong anchoring condition
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Table 3 Pitch P under different electric field E and dif-

ferent anchoring coefficient A

A/m*) E(V/pm) P(nm)
10°° 6.0 343.13
107° .5 334. 20
107 .0 343.09
10°° .5 334.15
107" .0 334.15
107" 5.5 341. 66

320
dashed line: A=10" J/m?
3l6p solid line: A=10"° J/m?
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Fig. 4 Pitch P versus the electric field strength E as the

anchoring coefficient is different under the weak

anchoring condition
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