TEHIRTEN B TS

ﬁg g

[ TR

7 1L bR T-TH—THREIRSBIND I EIC L D
FEBAE T EREFE DB

BPLFEL - RBLE” - ARHEE

AEHEE SRR ER B 060-0810 JbHEEALMA LRI 10 &R TH
*ALHEE AR M LR IEE Y £ — @ 060-0811 L ALET AL Al 11 &5 10 TE

(1998 4E 10 B 5 FHI S8

Direct Observation of Initial Processes in Photoexcited Semiconductor by Femtosecond
Pump-Probe Diffuse Reflectance Absorption Spectroscopy

Hidenori NogucHl, Bunsho OHTANT® and Kohei Uosaxi

Graduate School of Science, Hokkaido University, N 10 W 8 Kita-ku, Sapporo, Hokkaido 060-0810
*Catalysis Research Center, Hokkaido University, N 11 W 10 Kita-ku, Sapporo, Hokkaido 060-0811

(Received October 5, 1998)

Photoeirradiation onto semiconducting materials with light of energy greater than their band gap induces creation of
pairs of photoexcited electren and positive hole, They react with the species adsorbed on the surface to give redox reac-
tions, otherwise undergo mutual recombination without substantia! chemical reactions. Such redox reacticns, i.e., het-
erogeneous electron (or positive hole) transfer triggered by light, at solid/liquid or solid/gas interfaces are called “pho-
toelectrochemical” or “photocatalylic” reactions, and of great importance from both fundamental and applied stand-
points. However, mechanism and/or dynamics of such reactions has been poorly understood, because of difficulties of
spectroscopic measurement due to heterogengity of the reaction systems including interfaces, as well as to the rate of
electron transfer much faster than the detection limit of conventional time-resolving techniques. Recent progress in laser
technology enabled us to measure divectly the dynamics of heterogeneous electron transfer with the time resolution even
faster than hundred femtosecond. In this article, we show principles of femtosecend pump-probe refiectance absorption
spectroscopy and review examples of studies using this promising technigue.
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Fig. 3 Pump-probe absorption data, Apm=310nm and
Aprare =620 nm, for the trapping dynamics in 3.2 and

6.2 nm diameter ZnO clusters.
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(&) Pump-probe absorpticn data, Apw, =310 nm and Apoee= 620 nm, for the

electron-hole recembination in ZnO colloid after sonicating at—25°C for
15 min, as a function of reaction time. (b) Amplitndes of peak signal
(pump-probe delay of 450 fs) and leng time signal (pump-probe delay of

150 ps) for each scan displayed.,
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Table 1 Kinetic parameters obtained from time profiles of
several TiO: samples measured in air.®

TiO: (s}  %BL(S) kip)/ %BL{p)
en’ps™! em’ps”™!
p-25 12-13 18-21 2.2 20
P-25/Pt 3 7 1.3 0
home made® 4-10 2745 1.4 33
HyCOM(0) 15-20 24 3.0 21
HyCOM(973)* 4-9 27-36 1.3 16
HyCOM@973)/Pt  3-6 19 0.51 0
Idemitsu UF 27 25 -t —*
JRC-TIO-2 3 14 — —t

*Characters s and p in parentheses refer to suspension and
powder, respectively. "Anatase. “As prepared. "HyCOM (0)
was calcined in air at 73 K in air, “Not measured.
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