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For the Photoinduced Reactions at a Single Semiconductor Particle
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Laser spectroscopy has been applied to investigating photoinduced or photocatalytic reactions on
semiconductor particles. Furthermore, the laser photophysics of semiconductor nanoparticles is most
important in the field of new materials. Recent investigations of single particles appear that a slight size-
distribution prevents accurate analysis in the photophysics. Since the photoinduced reactions have been
studied so far on an ensemble of particles, the reaction on a single particle may provide a new insight into the
heterogeneous reactions. Based on this aspect,in the present review, we comment on the photoinduced
processes at the semiconductor, the recent development in the field of semiconductor nanoparticles, and the
specific points of the photoinduced dynamics in the reaction system of nanoparticles. We referred recent
reports on the photophysics and electronic properties of a single semiconductor nanoparticle, and suggest the
possibility of developing new research field of single particle photochemistry.
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Fig.1 Schematic energy diagram representing
photoinduced processes at semiconductor and its vi-
cinity.
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Fig.2 Three contributions to the total width of CdSe
nanocrystals as determined in the three-pulse pho-
ton echo experiments.?2)
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Fig.4 (a)Fluorescence spectra of a single nanoparticle as a function of time. (b) Histogram of on/off times for a single nanoparticles

probed for 39min with a sampling interval of 40ms.?”
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Fig.5 (a) Schematic cross section of CdSe nanoparticles
bound via dithiol to the Au leads for the measure-
ment of electric properties, after ref. 28. (b) Sche-
matic illustration of CdS nanoparticles bound to Au
substrate for the measurement of tunneling spectros-
copy with a tip of STM probe.
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Fig.6 Representative chemical structure of nanocrystalline
metal chalcogenide modeled from the TEM obser-
vations.?! (a) Equatorial cross section, and (b) me-
ridian cross section with Miller indexes of each crys-
talline plane.
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