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Difficulties are briefly described in measurements of interface phenomena. The principle
of photoacoustic spectroscopy (PAS) is introduced by explaining energy transfer routes. Light
absorbed at an interface produces light (Auorescence), chemical species, and heat. PAS utilizes
the heat generated after light absorption by detecting the pressure change due to the temper-
ature rise, ‘[herefore, PAS is very insensitive to the elastic scattering of light, which causes
serious difficulties in conventional spectroscopic methods applied to inhomogeneous systems,

l.e., interfaces,

Instrumental features are explained especially for a detection cell. For a gas-solid intex-
face system, a sensitive microphone placed on the wall of a sample chamber is used to detect
the heat emitted as sound at an interface. For a liquid-solid interface system, a piezoelectric
ceramic is utilzed as a pressure sensor and alse as part of the cell for the liquid.

Recent results are described for in situ observation of spectral sensitizing dyes at a semi-

conductor electrode-solution interface and at a semiconductor-gas interface.
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Interaction hetween light and material
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Schematic diagram of a typical optoacoustic system.
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Cross-sectional view of a simple cylindrical photoacoustic cell.

() : pressure variation

L iv—1

@ : optical absorption coefficient of Lhe solid sample

{ :sample thickness

aj V' wf2f; thermal diffusion coefficient, w : chopping

Irequency of the incident light,

Bi=Kilpy Cj:

thermal diffusivity of material j
pitay~! thermal diffusion length of material j
K;: thermal conductivity of material j

ps 1 density of material j

C;: specific heat of material 5

subscript s, g. b: solid, gas, backing material
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The photoacoustic cell
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Block diagram of the apparatus for the
photoacoustic measurement of interface.
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Potential dependence of the photoacoustic
signal of -sodium fluorescein (10-* M) at
the SnQ, electrode——solution interface in
0.1 N KNO; aqueous solution at 488 nm.



e TR TS - 70 b O T, SHOEERE
LCHHEEHE L B D, B 30X~ DO
HEERER SRS X 5 » Tob{bE o HE
HIEERY L Ie AR A & » T B,

b BEEREHEOEHTE BEREREToTfo
HESEEBTmELY, Linl, TTEN o
T, R ERECEE R T s T 0E L, %
OEIEEA~ OB, Fig, 8% @3 Zn0 3
A (rosebengal) R EFE R, St
L LETOHBEIER E Thic sk b7 5 B0 IR
ERET S EEOMEETH D, Fig. 90 @ 43,
IR ORI Ao EHE TR L SR Ch 2,
RS ZnO ThIUE, BFOEALBEOGH

Excitation
Light
e—=t—y Shuiter
Lo Fitter
Light Monachro- ‘ Photeacoustic
Source O mater R "'O" Cell
Hﬂ.f T
irror Detector
Chopper (Microphone}
Recorder Lack-in Amp.

Tig. 8.

Block diagram of the apparatus for the meas-
urement of the photoacoustic spectra of the
semiconductor powder-dye interface.
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Change in the photoacoustic spectra on irra-
diation (17>500nm) of rosebengal adsorbed
on ZnQO vowder.
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