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Development of spectroscopy that detects transient species with high sensitivity
and high time-resolution
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The aim of this research was to develop a time-resolved spectroscopy for the

detection of transient chemical species with a high sensitivity and a high time-resolution. For
this purpose, a stable picosecond time-resolved Raman spectrometer was first developed. Stable
outputs from a femtosecond laser system were used as a light source for this spectrometer.
Vibrational relaxation processes of terthiophene in the first excited singlet state was observed on
gold or silver nanoparticles with this spectrometer. The results indicated the presence of
mode-specific fast vibrational energy transfer between the electronically excited terthiophene and
the metal nanoparticles. Energy transfer mechanism based on the intra- and inter-molecular
vibrational coupling was proposed from these findings.
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