
This article was downloaded by: [University of Haifa Library]
On: 17 August 2012, At: 19:34
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 Science
and Technology. Section A.
Molecular Crystals and Liquid
Crystals
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl19

Attenuated Total Reflection
Properties and Complex
Dielectric Constants in
Azobenzene LB Films
Adsorbing Cyanine Dyes
T. Fukami a , F. Kaneko a , K. Shinbo a , T.
Wakamatsu b , K. Kato a & S. Kobayashi a
a Niigata University, Ikarashi 2-8050, Niigata,
950-2181, Japan
b Ibaraki Nat. Col. of Tech., Nakane 866,
Hitachinaka, Ibaraki, 312-8508, Japan

Version of record first published: 24 Sep 2006

To cite this article: T. Fukami, F. Kaneko, K. Shinbo, T. Wakamatsu, K. Kato & S.
Kobayashi (1999): Attenuated Total Reflection Properties and Complex Dielectric
Constants in Azobenzene LB Films Adsorbing Cyanine Dyes, Molecular Crystals and
Liquid Crystals Science and Technology. Section A. Molecular Crystals and Liquid
Crystals, 327:1, 103-106

To link to this article:  http://dx.doi.org/10.1080/10587259908026790

PLEASE SCROLL DOWN FOR ARTICLE

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259908026790


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, 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.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

ai
fa

 L
ib

ra
ry

] 
at

 1
9:

34
 1

7 
A

ug
us

t 2
01

2 

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


Mol. Cryrr. Liq. Crysr.. 1999. Vol. 327. pp. 103-106 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1999 OPA (Overseas Publishers Association) N.V. 
Published by license under the 

Gordon and Breach Science Publishers imprint. 
Printed in Malaysia 

Attenuated Total Reflection Properties and 
Complex Dielectric Constants in 

Azobenzene LB Films Adsorbing Cyanine Dyes 

T. FUKAMI~, F. KANEKO~, K. SHINBO~, T. WAKAMATSU~, 
K. KATOa and S. KOBAYASHIa 

aNiigata University, Ikarashi 2-8050, Niigata 950-2181, Japan; and blbaraki Nat. 
Col. of Tech., Nakane 866, Hitachinaka, Ibaraki 312-8508, Japan 

(Received June 30, 1998: In final form July 30, 1998) 

Attenuated total reflection (ATR) properties have been investigated for azobenzene LB films 
adsorbing cyanine dyes on aluminum thin films. The ATR properties changed as the LB films 
were annealed. From the ATR properties, the complex dielectric constants were calculated as 
a uniaxial anisotropic dielectrics. It was thought that the ATR properties and the dielectric 
constants were caused by the dispersion properties due to the absorption bands. 

Keywords: azobenzene LB film; cyanine dye; ATR method; uniaxial anisotropy; anomalous 
dispersion 
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the Cy dyeson aluminum(Al) thin films usingthe "R measurements. 

Figure 1 shows the chemical shudure~ of the molecules used in this work. Cyanine dye 

@urchased fimn Japanese Institute for photosensitizing Dyes Co.) and &mne 

(purchased from Dojindo laboratories) were lsed Six monolayers of the Y-type Az LB t i h  

&ing the Cy dyes were deposited on theevaporated Al thin films covered with the cadmium 

aracfiidate salt LB monolayer. F i g m  2 shows the Kret&m~ configuration of the ATR 

sample conskting of the prism (BK-7) and the LB films on the Al thin films. A He-Ne laser 

w 2 . 8  nm) and an Ar laser (ld88.0 nm) were used as the incident lights. The "R curves, 

that is, the ~fleciivities were observed asa fundionof the incident angle 0 at loom temperature. 

Figure 3 shows the ATR pmpedes measured at (a) 632.8 nrn and @)488.0 nrn for the Az LI3 

6lms adsorbing the Cy dyes before and after anneahg Clanges after the annealing were small 

arozlnd the resonanl angle of about 45' in the "R mes at 632.8 nm, but the bonom of the 
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ATR PROPERTIES IN AZBENZENE LB FILMS I05 

AlX m e  became shallowerand wider after the annealingat 1oBc. Such achange in the N R  

curves amespnded to increase in the imagimy part of the d i e l d c  constants in the z-direction. 

On the other hand, the boaom ammd 48" in the AIR w e  at 488.Onm shifted to the lower 

angle of about 46" after the LB film was annealed at 60 and 100°C. The AIR pmpedes at 488.0 

nm showed that the real part ofthe. complex dieldcconstants in the. zdkuion deaeased with 

dot. Exp. line: Cdc. 
0: as&onil. O . ~ I I C ,  A. IW'C 

50 
Incident angle [degree] 

" 40 

FIGURE 3. AlX curves for the asdeposited 

and annealed Az LB films measured a1 

(a) 632.8 nm and (b) 488.0 nm 

asdeposit 60 100 
Annealing temperature [ @ ]  

FIGURE 4. Complex did& amstants of 

the LB 6lms at (a) 6328 nm and (b) 488.0 nm 

Calculated fmn Fig 3. 

Complex t l i e ldc  oonstants of the LB films were Calculated fiwn the AIR propaties 

assuming that the thickness of the LB monolayers was 3.6 nm and the LB film was uniaxdy 

anhmpiic. Figure 4 show the omplex dielectric constants calculated fmn Fig3 using a 

M e r  matrix methOdl'I? In Fig. *a), E,, was almost constan1 and E,, irwreased as the 

armabng temperatlrre TA was raised. And the real ~~IIs of E,, and E,, dearad with the 
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annealingtanpetature.The sub4cripsz and x mean the diredons shown in fig.2. And rand i 

mean the real and the imaginary pati of complex dielectric oonstants. The complex dieledric 

condants at 488.0 nm changed remarkably as shown in Fig4@). opcal absorption properties 

showed that the orientation of the dyes and the formation d t h e  aggegdions varied with the 

annealinglY1.1twq thought that the m properties and the changes in the complex die1euric 

constantswerecad by the in thedispersionopcical absorptiondependingupontheanneahg 

temperatures. 

CONCLUSION 

The piupelties at 6328 and 488.0 nm we= invedgated for the Az LB films -the 

Cy dyes on Al lhin 6 h .  ' h e  complex dieleuricoomtants were dadated 6um the AIR wies 

assuminghat the LB 6h-m were uniaxdy anhtqic It w;ts thought that the properties were 

caused by the dispersion pmpertks due to the absorption bands of the LB film. It is very 

important toevaluatedisperJion propeltiesof LB ultrathin films with strongabsorpon bands for 

optical apphcahns at various wavelengths. 
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