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Abstract: Alignments of photo-reactive mesogen were induced using bare glass substrates without a polymer alignment
layer. It was found by using polarized FTIR spectroscopy, polarized microscopy, and birefringence measurement exper-
iments that the reactive mesogen could be aligned along the rubbing direction although the glass substrate without an
alignment layer was used. The induction mechanism of the rubbed bare glass is ascribed to that polymers from rubbing
clothes are coated on the glass substrate along the rubbing direction and lead the alignment of liquid crystals through
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intermolecular interactions.

Keywords: reactive mesogen, rubbing, retardation film, alignment layer, spectroscopy.

9] WS
w3} e

Itz oz 7]
7 AU UVE o] g3l=
Atk LCDO| H-Eo 7 A

s= Zs 2eold WGLE & Axshs W
o7 WA ARTIAE IY Ao ® At uiEket 9]

2

, Ae) gl wet e wje
5 YAl ols) sl BEOE AL
g8t ke olg @ Yol the FRel
ujgute] AMgElEu, o]5e] ok & /| xhow
A gAeh Mae TEA BE2eS Ea) o
o) WL 2T 5 Qofok shl, B4 =Y Tl oIl
37} 7Rsalok S, A SeHE Ee gHoz Qigslol

52} v 2= polyimide(PIy7F $12-H,

o

il o
> ?; %:11
2

(
)

e dr o2 o
x

>

"To whom correspondence should be addressed.
E-mail: ksong@khu.ac.kr

174

FAKso] AFUBAS) o HEAEE 5 Y= WA 5
248717k Qo] ARRFAES 7195} Baye WFOR kS
FIEshe ulgetol AL Pl AKES] ZAKs] Zol7t 71 alkyl

Akzo] o] A e vieke 7)ol FA43 WFe R fFws
T4 wjgFet o] ARE
HA ] Fsrd aAle] FERAS
20 4 el acrylate L& 7
718 E3etal sle WA

RM)E AHg-3H, 214 ol

-

-
P R -
< 9hgo] 75 A
N 2 A (reactive mesogen,

A= iES fest + A4
sk AA A 358 AxE 7 A olH gk vk
P = 715 ol FHsHA LB = EAE0] A

dEH = S 2L 71w, ] mids SN

o2 fEG FHoH APAPA BAE FH HH
Bol MgE 4 fARAN ke 2R WEADE D

S % k.ol o] FAE thRAHe] A sl vlES
2 BEe o] e B3} ool H4E SO B4
aje AAEAE e e et el Aze 5
o] ko AzEhe A& AN BED g

32 dlo



=
Oz = gl [e}
e Zhe AAEES AR = Jlo] 71 715 BES
Al 4= ATk SRR Wk A EFAE o] 8-gk
LS A et =9, Wi Aska 1 9ol o
Al AR S 29, Asteto] Alxshe FA o] Hitsko]
AAAR EE AAre] B Asia7]= €glo] HAT
aHEE B e=Rddi e dEEES sl Az 5 9l
= WHOE 713 210l Pl 59 ALEAf vigE YA &
3, el 713 A AR efste] wheA N EEEA| o] vy
FS freske A¥S Fdsiin.
Al =
(=]

Sl AMEE WESE A TAR] LC242E EAe] U
dthol| oA o|E wkg7|E 238k ERks vty 44
S 2 BASFAPIA Fdste] ARS8t Figure 1). B2 &
gte] 7fAIAIZ = Cibarlke] Irgacure 8192 0.03 wt% SE=Z
Egato] ARESISITE. ZIAIAIZE 3 AP HRAIE 20 wt%
H|&= cyclohexanoned] =<1 F- A7+ 5<%t stirringdte] o
Al HolF3lH

LC A AxE g ¥ 2482 77 07 mm F&] 7184
232 cm F7]|2 Hegh & Jeidulo] glo| ey 27t gt
H AE7|de] e 7E AME-ake] 34 E 1000 rpm, 23]
BIaL, A wiEFS ARS-SE 9= polyimide(Pl)E
2FFEHZ F2] 713 2ol 4000 rpm, 70% ZH 3, 80 °C
o} 235°CellA] 242t 302, 1A17F @A EE 0] on =3}
8- st ks sl s o= 2Elal
ok APLES A B uiEe] gle e e 1
2ol LC242 -g4S 3000 rpm, 60% FE3FIL, 100 °CollA 60
Z 942 #$gS 7z F, 500 mW high pressure mercury
lampZE 300% UVE ZAslo] 2| %3130t}

H3Z FTIR 28-S KRS-5 wire grid ¥333} Perkin-
Elmer System 2000 FTIR spectroscpoy= AF&-3H1 32, 3
v RS o] &3 LC celle] M3 <l AF-S Nikon At
Optiphot-2 microscopeE 40812] wl&=2 g3 Tof #A#s
At Otsukarte] 5 917d3F 574 4HIQl RETS= 314 4
FAH (rotation analyzer method)S ©]-8-3t] dE2| H=4
< S4sislnt frEl 718e HR & 1S 48] el
Park System A} XE-70 atomic force microscope(AFM)S ©|

0|83} WA oA w3k 175

43} non-contact mode® 131t}
Z2i 3 EE

wAe] & w7l oladEolE Hs7]E XA
2 Al =AU BASFAFS] LC242(Figure 1) T3l
VdAA 258 AR

) 94 2
AFQA o). g W] 2o ©E YT o
eto]

= ol
r]I.
oo ol it ot O o o

rr

=

oxl
A

>N
Mo
—{011 FUIO
o >
dz 55
S
o 2
v
=
&
oX o
:
Ta
> R
[\e]
oft M
OE
&
flo ok
P\l\'} =
XS
Aoy
oX o o

@

o] Figure 20 HERHSITE 44 A Fej= Alg8s &
733 A A o] B2 AR RE =7t il
2} AAf8] izt S Mol Ty 124 °C F-2ellA
FH FolEe] T AA7E El= nematic 28] &
4 HRIt olek &, 3733 $9] LC242 AHEFS] =
FHL Ao S Hol2EE AU 7] Wkt
AT o] Adh= FAEE S B2 LC242 A 7B,
Sr7F S7keh A ARl wA9do] EhleiA o
g Aol TR wige] BEA Hado] fhaelal
Aoz o] Hof A o] ehds] AlRAlE A
Ot} SEAIRE, FEEA Q] LC2420 UVE ZAFste
dPdFow Axshd, EA; Titel 2oE oladdolE
25e] Fukgel Qs EAbEe] VEAA 725 A8

(
—

1.2 F
1.0} Q‘ingfoDfDDDDDDDm
A
A
© 08} ~A_
C AAA
< Aa,
< | A
pus 0.6 A
<
04}
0.2}
—[O— (a) after curing A
00} —4&— (b)before curing '

20 40 60 80 100 120 140
Temperature(°C)

Figure 2. Birefringence changes of LC242 films prepared using a
rubbed PI alignment layer: (a) before; (b) after photo-curing.
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Figure 1. Chemical structure of reactive mesogen LC242.
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Figure 3. Polarized FTIR spectra of LC242 film coated on (a) rubbed PI alignment layer; (b) rubbed bare glass substrate.
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Figure 4. Polar plot of FTIR 1605 cm™ peak of LC242 films pre-
pared using (a) rubbed PI alignment layer; (b) rubbed bare glass
substrate.
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Figure 5. Polarized optical microscope pictures of LC242 film pre-
pared using (a) rubbed PI alignment layer; (b) rubbed bare glass
substrate.
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Figure 6. Birefringence of L.C242 films prepared with rubbed bare
glass substrate as a function of rubbing depth.
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Figure 8. Polar plot of FTIR 1605 cm™ peak of LC242 films pre-
pared using rubbed bare glass substrates: (a) before; (b) after ther-
mal treatment at 500 °C.
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