This article was downloaded by: [University of Haifa Library]

On: 13 August 2012, At: 20:46

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid Crystals
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl20

Characterization of Photochromic
Azobenzene Derivatives in the Liquid

Crystalline Matrix

Sang Do An @, Young Soo Kang ® , Ju Seog Jang ® , Byung Kyu Kim
® & Yong Joo Kim ¢

- # Department of Chemistry, Pukyong National University, Pusan,
608-737, Korea

® Division of Electronics, Computers, and Telecommunications,
Pukyong National University, Pusan, 608-737, Korea

¢ Department of Polymer Engineering, Pusan National University,
Pusan, 609-735, Korea

d Department of Applied Chemistry Engineering, Hanbat National
University, Taejon, 305-719, Korea

Version of record first published: 29 Oct 2010

To cite this article: Sang Do An, Young Soo Kang, Ju Seog Jang, Byung Kyu Kim & Yong Joo Kim
(2002): Characterization of Photochromic Azobenzene Derivatives in the Liquid Crystalline Matrix,
Molecular Crystals and Liquid Crystals, 377:1, 309-312

To link to this article: http://dx.doi.org/10.1080/713738491

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-
conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently verified
with primary sources. The publisher shall not be liable for any loss, actions, claims,



http://www.tandfonline.com/loi/gmcl20
http://dx.doi.org/10.1080/713738491
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Haifa Library] at 20:46 13 August 2012

proceedings, demand, or costs or damages whatsoever or howsoever caused arising
directly or indirectly in connection with or arising out of the use of this material.




Downloaded by [University of Haifa Library] at 20:46 13 August 2012

Mol. Cryst. Liq. Cryst., Vol. 377, pp. 309-312 * & Fp
Copyright © 2002 Taylor & Francis 7.
1058-725X/02 $12.00 +.00

DOI: 10.1080/10587250290089158

A
CTAYZ
SO

4 "o
Pungeg 17

Characterization of Photochromic Azobenzene
Derivatives in the Liquid Crystalline Matrix

SANG DO AN?, YOUNG SOO KANG?**, JU SEOG JANG?®,
BYUNG KYU KIM¢ and YONG JOO KIM¢

2Department of Chemistry, Pukyong National University,
Pusan 608-737, Korea,
bDivision of Electronics, Computers, and Telecommunications,
Pukyong National University, Pusan 608-737, Korea,
¢Department of Polymer Engineering, Pusan National University,
Pusan 609-735, Korea and
dDepartment of Applied Chemistry Engineering, Hanbat National University,
Taejon 305-719, Korea

Abstract

We investigated on the photoisomerization of azobenzene derivatives
in liquid crystalline matrix that is 4-pentyl-4-bisphenyl carbonitrile
(5CB) for holographic memory. In order to investigate of
photoisomerization of azobenzene derivatives at the air/water
interface, the azobenzene derivative having side chain monomer with
alkyl chain was synthesized. The azobenzene derivatives in liquid
crystalline matrix were characterized by the measurements of UV-vis
spectroscopy, photorefractive index by two-beam coupling (2CB).

Keywords: Optical memory; Photorefractive effect; Two-beam
coupling; Azobenzene derivatives.

INTRODUCTION

The photoisomerization of azobenzene derivatives and their
derivatives have received considerable attention over the past few
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years because of the potential applicability in areas such as high-

density optical memory

elements and molecular o 99™ > < =

switching devices.[1] The
derivatives of azobenzene @'“\.@ ‘_—‘_'__b Q
cause photoisomerization A

when they are illuminates p=05D #=30D
with UV light.[2] The ‘Trans isomce () Cisisomex ()
structures are shown in Figure 1. Characteristics of cis and
Figure 1. In this paper, an
amphiphlic  azobenzene
derivatives having side chain copolymer with Disperse Red 1 and
methacrylic acid have been synthesized and studied in the liquid
crystalline matrix of 4-pentyl-4-bisphenyl carbonitrile (5CB) for
optical memory.

trans isomers of azobenzene:

EXPERIMENT

The first step was the synthesis of 4-(N-methacryloyl)-Disperse Red 1
(DR1IMA). The methacryloy! chloride (1 ml, 1 mmol) in THF (10 ml)
was added dropwise to the cooled mixture of THF (20 ml), Disperse
Red 1 (0.33g, 1 mmol) and triethylamine (0.1 ml, 1 mmol). The
mixture was stirred at 0 ‘C for 1 hand followed by stirring at room
temperature for 6 h o, o,

more. The precipitated  (cn &5 com oy,
1= [

monomer was then coou <o

filtered, dried and °© _ .
recrystallized from CH. — ﬂ“<©>— “:“‘@>— NO,
ethanol; Yield: 50%, e,

TLC: Ry = 0.6 with Figure 2. Chemical structure of pPDR1IMA.

eluent solution (ethyl acetate:hexane = 1:1, v/v). The second step was
the synthesis of poly 4-(N-methacryloyl)-Disperse Red 1-methacrylic
acid (pDR1MA). The mixture of methacrylic acid (3.65 g, 50 mmol),
DRIMA (0.17g, 0.5 mmol) and AIBN (0.017g) as an initiator in 30 ml
of acetone-water solution (v/v = 4:1) were deoxygenated by bubbling
nitrogen gas for 30 min and were stirred at 50 C for 24 h. The
copolymers were precipitated in ethyl acetate and recrystallized from
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ethanol, Yield: 25%, TLC: Ry = 0 with eluent solution (ethyl
acetate:hexane=1:1, v/v). Photorefractive effect of pDRIMA in
nematic liquid crystal was investigated by two-beam coupling.
pDRIMA-doped nematic liquid crystal (SCB) was injected into the
ITO cell which was poly(vinyacetate); PVA coated ITO glasses by
100pum of air gap. In
the cell liquid
crystal  molecules

Micror
v

: :] Diode Detector 2

were parallel-

aligned. The Beam split Pm- =] Dioe Devettor 5
i i "

polarized argon Mirror Chopper

beam at 488 nm

(intensity of 90  Figure 3. Experimental set-up of two-bea
mW/cm?) was  coupling (2BC).

splitted into two

beam, which were crossed in the DC-voltage-biaed LC cell. The
incident angle, bias DC voltage, and diffraction efficiency were
measured by two-beam coupling (2BC). The 2BC system is shown in
Figure 3.

RESULTS AND DISCUSSION

The  photorefractive . 61
effect responded to the g 51
external DC field. S 4
Figure 4 shows the g 37
diffraction efficiency G 2+
versus intensity of = T
external DC voltage. ¢ : 4 ' —
The external DC -4.5 -2.5 . -0.5 1.6 ( )3.5

; External DC-voltage intencity (V
:}?;rtla%;; d(i)t;‘fgciiovn Figure 4. The diffractiong efﬁcieyncy grap
grating pattern start of pDRIMA versus increasing of externa
scattering. Because DC voltage.

of these scattering,

the diffraction index is decrease. Figure 5 shows the diffraction
efficiency versus incident beam angle (external DC voltage is 2.8 V,
intensity of Ar laser beam is 70 uW).
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Figure 6 shows the
response time versus
intensity of polarized Ar
laser beam at 488 nm.
The minimum response
time was three second.
And  the minimum
response intensity of 10
laser beam was 155 pW incident angle (°)

(at 2.8 V of external DC Figure 5. The diffraction efficiency versus
voltage, 40° of incident  incident beam angle (°).

beam angle).
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Figure 6. The photorefractive response time versus intensity

of polarized argon laser beam at 488 nm.
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