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The Effects of Boundary Condition and External Force on Specific Textures

of Free-standing Ferroelectric Liquid Crystal Film.

Sadahito UTO, Shoji OKAZAKI,

Masanori OZAKI and Katsumi YOSHINO

Department of Elevtronic Engineering, Faculty of Engineering, Osaka University,
Yamada-Oka, Suita, Osaka 565, Japan

Electro-optic effects in a free-standing ultra-thin (60~3000 A) film of ferroelectric liquid crystal
have been studied. The response time of the electro-optic effect in the free-standing film becomes
shorter with increasing electric field and especially at a certain threshold electric field it changes
abruptly. By polarizing microscopic observations of free-standing films, several kinds of unique
texture pattern which depends on external force and condition are observed.
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Fig.1 The arrangement of molecules in smectic A and

smectic C* phase.
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Fig.2 Molecular structure of the liquid crystal used in this
study and its phase sequence.
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Fig.3 Experimental setup for optical measurements.
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Fig.4 Dependence of transmission intensity on azimuthal

angle of c-director in the optical observation with a

compensator: (a) setup, (b) calculated transmission
intensity. (A=10°)

RIS a -y Xtk - T,

E- 1 0Y cos(90°) sin(90°)
“(o 0)(—sin(90°) cos(90°))

y cos¢ —sing eig 0 |[cos¢ sing
sing cosg )| 5 .7z \-sing cos¢
cos@ -sinf e’g 0 |/cosé sing

X A ,
sin@ cosé 0 &7 —-sing cos@

{o)

LRELEN D,

RDEH LW, CTA4 V23 DHMA G ITHNT
ZEBNEELHELEREK 40 RT, M
EROMHEE T BREOERITCLAMHEZE A K
HEWEOBSWC EBEOREEBRE>E V4 (b)
DT=0°" DBELIVBAV I TAMNIELARSZ
LHEES D ER DT,

4. HERRUREH

X 3 DEERICBWT, EMBR OB * &5
SERKEEEZ L, S TORMAROZELIE
N 2ZBNXEOERMSBEHEIND, AT v 7R
WEABN Y REI YL L 2B 0B
BER SR T, REFEEREREECL > T,
5 @MICTET LD R o0MBFERICHET 2
ZENTE, Ly IO 2EHEOREEREDED
BEMICOBIATHSE, ZOBRKIFINETK

o

@

20T

a

Q. |

< 1 1 | 1 1 1 1 1
-1 01 2 3.4 56 7 8 9

Time

Z

29

€S

=)

58

B]

£ (a) 5 V/cm

2

o

= 1 I 1 I 1 1 | 1 |
-5 0 5 10 15 20 25 30 35 40 45

Time (s)

2

¥

[T

€3

‘cg

k=i

8~

§ (b) 200 V/em

©

[ I 1 ] 1 1 ] 1 1 1

2 0 2 4 6 8 10 12 14 16 18
Time (ms)

H5 B\EABKEREROZENXEORMEL, BE
65°C. R 418, @ E=5 V/cm, () E=200V/

cm.

Fig.5 Transmission curves of free-standing film with 41
smectic layers at 65°C: @ E=5 V/cm, (W) E=200V/
cm.
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Fig.6 Applied field dependence of the response time of the
free-standing film with 41 smectic layers.
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Fig.7 Polarizing micrographs of the free-standing film at 15
s after from polarity reversal: (@) E=7.93V/cm, (b)
E=31.5V/cm, (€)E=500V/cm.
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Fig.8 Sequential photographs of the free-standing film with 42 smectic layers at field reversal and schematic

models. E=5 V/cm and T=60°C.
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