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Ultrafast Excited State Dynamics of Single Nanoparticles Investigated with
Microscopic Time-Resolved Emission Measurement Technique Based on Pump-Dump

Scheme
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For the measurement of the ultrafast excited-state dynamics of a single
nano/micro-particles, we have applied a fluorescence lifetime measurement method with very high
temporal resolution based on pump-dump scheme to optically trapped single small droplets in water.
In the measurement, fs-visible light was used for photoexcitation of dye molecules in a single
droplet. On the other hand, ps-near IR (NIR) light pulses were used for both trapping the single
particle and deactivating the excited state via stimulated emission after a time delay A t from the
photoexcitation. Fluorescence intensity of the dual-pulse-irradiated sample was detected as a
function of At and the fluorescence lifetime was subtracted from the emission time evolution. At
the conference site, we will discuss about temporal resolution and applicable particle size of the
present approach.
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