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Table 1. Distinction of smectic liquid crystals on each molecular formation
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Molecular formations No tilt Tilt
Liquid like Sa Sc
Hexatic phase Se Si0 Sk
Hexagonal crystal SL So Se
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Fig 2-6. Local coordinate system for the Planar arrangement

Planar 0000 aleDvO0 0000000000
a=[001, ¢=[cos¢(z),sing(z)0], v=[u(z),v(z)0] (2-18a, b, c)



15

00000000 000000000 a0 z000000000p0 ¢0x0000000
0000ud xO00OOOOvO y0OOOOOOO
0250 (2-16)0(2-17000000000¢udv00000000000000000

OO0Panar 00 O00D0OOOO0OOCOODOODOOOODO

000 BookshelfOO
0240 Case2000 27000000 y0D0OO0O000O0O0O0O0O0OOOODODODOOOO
Bookshelf 00 OO0 OO0O0O0OOOOOOOOOO 280000

\
A
\

Fig 2-7. Bookshelf configuration

——Smectic layer

Layer normal

Fig 2-8. Local coordinate system for the Bookshelf arrangement



16

Bookshelf D000 aledvOOO0OO000000
a=[010], ¢=[cos¢(2)0,sing(z)], v=[u(z)00] (2-19a,b,c)
Panar 10 0000000000000 a0 y000000000p0 Planar000000
¢0x0OO000000000ul xO0OOOO0O0O0Paar 0000 vO yOOOOO0
000Bookshelf 0000000000000 yO00O000000000
0(25)0(2-16)0 (2-17) 00000000 0¢ulv00000000000000000
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Table 2. Reference physical constants
for non-dimensionalize operation

Planar | Bookshelf
Reference length H H
Reference velocity U U
Reference viscosity coefficient 1o 24
Reference elastic constant K3 K5
Mo =151,

gboboboboboboboboboboboboboon

=2 w=Y p=Yy =t k=X
H U H o KS

(2-20a, b, c, d, e)

gboboboboboobobobobobobobobobob

pHU
o

Re= (2-21)
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2

f(z+Az)= f(z)+%£Z)Az+%dde£Z)Az2 (3-1)
2

f(2-a2)= f(z)-%z)w%%gz)mz 62)

0(-1)0@200000 2000000000

df(z): f(z+02)-f(z-42)
dz 2Az

(3-3)

d’f(z) flz+Az)+ f(z-Az)-2f(z
1) t{e+is)e 1(z-ad)-21(2 o
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0000000000000 000000DO0O0000D000OODOOO00OO AzOOO
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Fig 3-1. One-dimensional concept of finite difference method



19

o00 O00OOoo0oooo
gboobooboobooboobobooboobooboooobooboobo
gbooboobobobooboobooboboobooboobobbooboobon
goboboboobobooooob

4 00000000000000O0O0AtODO00DOOO0OODOOUOOOOOOOOOD
gbobobobobobobobobobobobobo

- gft. £(1.2) @9

00t000 f(t,zooooo f(t,z)0t0D00D00O0000@E5000000000

000D0000t000 f(,z),00D0O0AtDO0DO0DO0O0Ot,,000 ft,2),,000
00000000000000
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ugoboobooboooboobooobobad

I N e YAy
Ho =g A IO2+1(7 55-2(R,)) (3-7a)
_ PPl
W =a, 02 +1cos O (3-7b)
I e
U, =a, - +1COSZ S} (3-7c)
R i S
U, =a, 02 +1sm C] (3-7d)
I S
U, = a°p2—+15m2 ©] (3-7¢e)
—la L_151in22® (3-7f)
/,15 2 1 pz +1
1 >
A = YocoS © (3-79)
1 .,
A, :Eyosm o (3-7h)
A, =0 (3-7i)
A, =A,c08’ @ (3-71)
A, =A,Sn° 0 (3-7k)
A, =0 (3-71)
2 _
K, :aopz—lsinecose (3-7m)
p*+1
2 —
K,=aQ, p2 lsnocse (3-7n)
p~+1
2 _
K,=a, p2 Lsn®@cose (3-70)
p*+1

T, = %yo sin20 (3-7p)
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T,= leyo sin20 (3-70)

;=0 (3-7r)

r,=0 (3-7s)
1. .

r5:§Aosn2@ (3-7t)

00000000000000000000000 Osipov00000000000000
00000000000000000000000000000000000000000
0(@3-7a~t)00 a,0 a,0 y,0 A,0 00000000

a, =L pa (3s+4(R,)) (3-8a)
14
a,==pAR,) (3-8b)
Yo=-pAS (3-8c)
(4.451T_/T)

Ay = 7—10 pAS?(7+55-12(R,)) (3-8d)

2+4.451T.S/T
O0@3-7a~)0(3-8a~d)D0p 00D ODOOADOODOODOODOOSOOODODODOOO
DD<P4>DDDDDDDDDDDDDDDDDDDpDDDDDDDDDDDODDDD
DDDDDDDDDDDDDDDDDTDDDDDDTCDDDDDDDDDDDDDDD
oooooooon
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Table 3-1 Parameters for calculations of viscosity coefficients
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Table 3-2 Viscosity coefficients for the Bookshelf arrangement
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Table 3-3 Elastic constants for the Bookshelf arrangement
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Table A2. Reference physical constants
for non-dimensionalize operation

Reference length

H

Reference viscosity coefficient

H=0,—0,

Reference elastic constant

k=2 (K, 4K, +K)
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Table A3. Material parameters of 5CB and 8CB

0CB 0CB
Viscosity coefficients Pall s
a, 0.0 13.4x107
a, -8.6x107° -7.0x107°
as -0.4x107 1.4x107°
a, 8.9x107° 5.6x107°
as 5.9x107 5.3x107°
as -3.1x107 -2.9x107°
Elastic constants N
K, 1.1x107™ 1.4x107™"
K, 0.6x107™" 0.7x107™"
Ks 1.5x107™" 2.1x107™
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Fig A4-2 Director angle profiles of 8CB at Er=100
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Fig A4-3. Director angle profiles of 8CB at Er=10
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