NSC93 -
93 08

2112-M-0009 -
01 94 07
¢ )

94 7

022-
31

2 2



FRERFPELR RV R 2L

3 35—
E AL
HEHNR
ERCR

AT 1
hoZL A kB AT g ¢

propagating 1§ Skt 2EA Y ¢ 7 4

» % i counter-

3 ABcp 2 IR % (self-organization) M &
THEFP TG € pFLAF LA DR

s

A oo =y WJ. Firth™™ # 9 Kerr
medium f *h4e H
T IS AL R LD @
Rl A 4 o R

e T\F?L" 7@‘%”&5&’*‘% ‘-’f"?b%ﬁl’]‘i’ﬁ 7“‘ s ’5"»" f;é_

- feedback mirror 7 ¥
NEHEENE TR G
Kerr-like medium > §]%* ;% & X g &k p
Al B FR DL AT iR
g N EREE I o AU B B
B SBEEEHTHED BRuE S -
amggm@g TTICEE LR
oAzt E P s AR T RS
EN e I
mirror eniE & ST E I M 7 R TS 4T F
o iR KPS e FE T Sk B F

F P& B PR

T hEaE e

| ek

m\i

‘b e kB2 7 -2 feedback

7"

M&%%‘? : "ﬁﬂ%/fé EIBB N ?bﬁ'ﬂ'ﬁ_%%‘f ~ f,%i’t}_
A Gk p Ae

Abstract
The spontaneous pattern-formation in the
transverse plane of the laser beam due to the

self-organization phenomenon of the beam in
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the nonlinear materials shows various
interesting patterns in the region of nonlinear
optics. According to the simple setup proposed
by W.J. Firth!, transverse instabilities of the
laser beam occur when the beam passes
through the kerr medium and being reflected by
a mirror as a optical feedback. As liquid
crystals can be viewed as kerr-like media we
can study this interesting phenomenon by using
liquid crystals as the nonlinear materials.
Unlike the isotropic assumption in the previous
theory proposed by W. J. Firth'*, liquid
crystals have very unique anisotropic property

and this will affect  the

property
self-organization phenomenon of the laser
beam effectively. Therefore, we will study the
influence of the anisotropic property of liquid
crystals on the self-organization phenomenon
of the laser beam.

In this project, we start from the results of
the linear stability analysis of the
self-organization phenomenon of the laser
beam by using a nematic liquid crystal film
with the existence of the external electric and
optical fields in the optical feedback
configuration. Within the results of the linear
stability analysis we will change the
experimental characters related with the system
anisotropy and see what will the self organized

patterns change.
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Bl = T3 B f(a) input power = 0.74W, (b)
input power = 0.83W, with biased voltage
=1.117 Vrms, d = 68um, L = 1.9cm, R =
0.65, and beam diameter = 1.4mm.
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=~ ~ Abstract :

The characteristics of the interface in the liquid
crystal cell have great influence on the distribution
profile of the liquid crystal directors, which affect
the optical properties and the dynamical responses
of the cell. Therefore, these characteristics,
especially the pretilt angle, are the key parameters
when we design the liquid crystal displays or study

the qualities and the stabilities of the displays.
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In this project, we used the linear optics of
liquid crystal to study the relationship of the phase
retardation and the transmittance with the applied
voltage. Therefore, a field induced birefringence
method is demonstrated for determining the pretilt
angle of a vertically aligned reflective liquid crystal
display. We derive theoretically that the field

induced optical phase retardation is linearly
proportional to the square of the applied voltage in
the low voltage regime. The pretilt angle can be
deduced from the slope of this linear relation. The
optical phase retardation is measured by a simple
optical system and the pretilt angle can be

determined easily.

Keywords: Pretilt angle measurement, vertically

aligned reflective liquid crystal display
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