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Groove-induced surface‘azimuthal anchoring strength

of nematic liquid crystal studied by finite element method
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Groove-induced surface azimuthal anchoring
strength of nematic liquid crystal studied by

finite element mehtod

Student: Yi-Chun Ma Advisor: Professor Ru-Pin Pan

Department of Electrophysics
National Chiao Tung University

ABSTRACT

With Berreman’s topological alignment model, the azimuthal anchoring
strength based on finite element method-was calculated. We attribute the
surface anchoring strength to the elastic distortion of the liquid crystal
induced by the grooves, and find the azimuthal anchoring strength in
relation to depth, period, and tilt angle of the grooves. It is found that the
anchoring strength is proportional to square of the tilt angle. There exists a
critical period, when we fixed tilt angle and depth. Above the critical
period, the azimuthal anchoring is direct proportion to the line density
(inverse of the period), but anchoring strength is nonlinear increase with
line density below the critical period. The critical period versus depth is
linear. Changing the depth, we found the growth rate of anchoring strength
to depth is constant when the period is small, but the growth rate is
decrease with depth when the period is large. In the end, the simulation

results are compared with the experimental data.
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F R E AR Y RF OB 18]
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fd = ?lainjak i +728iQikanjk +73QijaiQk18ijl ()
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L= 32S3 : )]
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Q_1JF 1 foF) (10)
oty 3 128,
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-L,0,0,Q,
A, U, vy, L;, % & F]=t (dimensionless) ¥ [20] -
12 COMSOL Multiphysics™ #c#8 & %2+ 5 2B 7 BS#E(q @ @ G
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Fodi 88 #74% i aid S ot OB 4 Q eh S RA o AT IRATE

v

£ (diffusive flux)c 73384 > @ Landau de Gennes %]z i1 3 imiicc & 5 Q &1
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dependent) s DASPK 5 & /%, 4 f% % ¥ GMRES’ 3§ 222 % (preconditioner)
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Manc: 0.540
0.54

0.535

B 70525

0.52

Min: 0,516

Bl S 8 lum > & & 20° 5% & 1008

Manc: 0.540
0.54

0.52

s L]

F 048

047

Bl 6 3 lum > £ & 40° > ;%A 100nm
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Manc: 0.540
0.54

(33

£ 0.8

[ 1046

044

0.36

0.34

Min: 0,338

Manc: 0.540

F 104

025

Bl 8 it# lum > A& £ 90°> ;&& 100nm

49



Depth 100nm period 1um with different tilt angle

1.4x10™

1.2x10™

1.0x10™

e—\/ector
B Tensor

8.0x10°

A@JI/m®)

6.0x10°

4.0x10°

2.0x10°

0.0 . . . . . . . .
10 20 30 40 50 60 70 80 90
Tilt angle(degree)

B O FH lum:> iF& 100nm > 72 B A ET > 55§ 2 » 7% 9717 | by Tie

R 2L iR

AL ARAET R WS S AR

Bi o | 0 Jiic®

20° 1.661328x10"7 | -5.303349x107!¢

40° 9.118832x107"* | -5.577405%x107"

60° 5.107534x10"* | -5.488709x107"°

80° 2.149069%10™"% | -5.109784x107'°
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