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The relationship between the reflectivity and the photoaccustic signal magnitude was examined
at various solid-liquid interfaces by changing the angle of incidence in total internal reflection
photoacoustic spectrometry (TIR-PAS). On the hasis of a theory for the photoacoustic signal
generation, the relationships could be explained with respect to the glass-dye solution and glass-
ITO (Indium-tin oxide) fikm-dye solution interfaces. In addition, photcacoustic signals arising from
surface plasmon-polaritons were observed at the glass—gold film-dye solution interfaces. From
these findings, it has been shown that both of optical and thermal properties of the solid-liquid
interfaces can be studied by means of TIR-PAS.

% TIR-PAS H: &Mt ) RRE LAY, X bceal
AR EOBEOREMEORTICMNE T 298 &
e, FE R ORI OWFRT-E - LTRo T2 5 bic TIR-PAS Lo NEHES W7 2 g o
JREEPBHENTHAY, T oOREER BSCA & BLEY - TERIM T DR TR ¢« LRI RE LT &
A= 2 RS & 0 IR R I S e LR fot¥, RWTHRHAETOMRE LI LT 5 2
HRD in sive WRHEICHE L TE O UESH & Mo Sl LU 5 R AR D 515 5 B TIR-
HTHB, Livl, 0 724 b Y DEA I =~z PAS HDESOANRSESRER~, ChEE L0
Favfllazd ATR fl.fa& &, 4oL AKEHET— eV SLMER D A S B & R T A L kD
W RMEEOUETBRE LCRAsns s Ticrs  TIR-PAS oS oflHESH LT 5. ¥/t
STESTAROBBUMBENE, FH a4y TIR-PAS OEHEMIC DN THEET 5
2 J‘< IR ITREY &R H MO WO T
% RIVBES WAL, Ch S AREASER
/‘EU;HE )’Lumﬁ})L(i\ {Photoecoustic  Spectrometry TIR-PAS #:oi4 Fig. 1{a) i25%, »—3%
Coupled with Total Internal Reflection Technique, &I (DHEYE) BT O ECBHE S (F 5 2) oM
TOEL RO AL 560 Sl HOBEOEWDHRE R KRR LD ANATA
JI)U"I?T;'l‘d ) o ‘ B dsd v—lEAeREAEC LEERT TS
s s, mamens o oo vy
1-1, Machikaneyama-~cho, Toyonaka-shi, Osaka 560 RO E T SIS B Nk 2V b

o
s
il

2. TIR-PAS H:opREE

— 47 —



—130— F IR

Laser—
8
o/
M Glass | o
v Film-——"T A%
Evanes- ‘{\
cen ﬁ I o
wave  ——Solution ——r i
ﬁg ﬁ3
PZT
{a} {b)

¥ig. 1 Schematic illustration for photoacoustic
signal generation in TIR-PAS.
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Fig. 2 Instrumental arrangement of the
photoacoustic spectrometer.
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Fig. 3 Exploded view and cross-sectional view
of the photeacoustic cell.
D sample sclution ; 2)glass prism ; 3)piezoele-
ciric transducer; 4)sample holder; B8)cell
holder ; 8)packing sheet; Tyspring; 8)screw.
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Table 1 Interfaces tested in this work.

Phase Two-phase Three-phase
system system
Glass TaFDv BSCP TaFD®?
Film —_— ITO? Au
Solution BB4 methanolic solutions

b)boro silicate
d ) brilliant

a)Dense tantalum flint glass;
crown glass; c¢)indium-tin oxide;

blue FCF.
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Table 2 Optical constants used in the calculation of the reflectivities at the interfaces.

Materials
Optical constant®’ T
TaFDV BSC ITO ’ A | BB soln
Refractive index, » 1.826 1. 525 1.726 0. 166 1. 3271
Extinction coefficient, A 0 [0} 0. 0042 3,15 1, B1xCe
Thickness/nm —e —_— 205 [ 40, 80 e

a)Values at 632.8nm; b)“Hoya Optical Glass Technical Data”, ed. by HOYA Corp.

{Tokyo, 1984); ¢ yexperimental values

d)D. W. Lyneh and W. R. Hunter :

“Handbock

of Optical Constants of Solids”, ed. by E. . Palik (Academic Press, Inc., London, 1985}

P 294

¢ ) C denotes the concentration of BB in mol.dm™3.
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glags-5 m mol + dm™? BB methanolic solution
interface.
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Fig. 5 Dependence of the normal component
of the optical penetration length on the
angle of incidence.

up : optical penetration length, &1 : angle of

incidence, a2: angle of refraction.
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methanolic solution interface.
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Fig. 8 P(&) and 1— (A1) vs. &1 for the TaFD
glass-gold film (40 nm)-56 m mol + dm™3 BB
methanolic solution interface.
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Fig. 9 Photoacoustic observation of surface
plasmon-polaritons at the TaFD glass-gold
film-5 mmol « dm™® BB methanclic solution
interfaces.
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