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Table 1. The chemical structures and names of the four dyes

No chemical name chemical structure
#1 E—N—octat':'.ecyl-—4—(?—(4—dimthylamjnophmyl) **sC)N_@_,,_@N___ CosHsr
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E— N — docosyl — 4 — (2 — (4 — dicthylaminophenyl) |  HsCa ~ON-

4 oc.csy' ( ( hy opheny. )N—@—/ 0] v CazHas
ethenyl) pyridinium bromide Hg C2
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Tabie 2. The intensity of second-harmonic signal, Table 3. The position of absorption peak
molecular second-order polarizability § and average of the four dyes ( % ; absorption peak in
tilt angle % of the molecules LB monolayer; * x ; absorption peak in

chloroform solution)

No /1, /1, B P No Al ; Pa Ai = Ao — A
(X 10" Zesu)| (deg) (nm)* { (nm)"* (nm)

#1]5.38x10°7 [ 9.06%10 ¢ 1.4 39 1] 469 | 494 25

#2] 1.24X107° | 2.67x 1075 2.6 33 #2| 470 | 506 36

#3| 4.01X107° | 7.92X10-° 2.7 35 #3| 481 496 15

#4] 7.07X10°7 | 3.41X10°° 3.5 26 #4| 485 509 24
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Fig. 3(a) Absorption spectra of hemicyanine; 1. 1. #1 Fig. 3(b) Absorption spectra of hemicyanine; 2. 1. #2
in chloroform solution; 1. 2. # 1 in LB in chloroform solution; 2. 2. # 2 in LB
monolayer; 3. 1. # 3 in chloroform solution monolayer; 4. 1. # 3 in chloroform solution;

3. 2. #3in LB monolayer 4.2. #4 in LB monolayer
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Abstract

The nonlinear optical properties of Langmuir-Blodgett films of four hemicyanine dye
derivatives, which are similar in molecular structure, have been studied by optical second
harmonic generation (SHG ), UV-Vis absorption spectrum and isotherms. The relation of
the § to the molecular structure was investigated and the main reason resulting in the B
differences was discussed as well. The sequence of polar chemical groups was proved. The
difference of the degree of aggregation in LB films was analyzed. The quality of LB films
was compared through the relation of optical SH signal intensity to the layer number of
dye multilayers.
Keywords optical second- harmonic generation, Langmuir- Blodgett film,

hemicyanine dye.





