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Development of stable picosecond time-resolved Raman spectrometer and
attempt for high sensitivity detection of transient species

oTsukasa Tokita, Tomohisa Takaya, Koichi lwata
Department of Chemistry, Faculty of Science, Gakushuin University, Japan

[ Abstract] Picosecond time-resolved Raman spectroscopy is a decisive method for studying
transient molecules. However, it is also a technically challenging method. Stable picosecond
light pulses are not readily available. Even if a transient species has large Raman
cross-sections under a resonant condition, observing transient Raman signals in a reliable way
is still difficult. We obtain stable picosecond light pulses by converting femtosecond light
pulses to the picosecond pulses simply with a volume-grating notch filter. We also try to
enhance the Raman scattering probabilities of transient species by using surface enhanced
Raman scattering (SERS). We prepare stable Ag colloidal solutions in which the colloids are
dispersed in ethanol with poly-ethylene glycol for this purpose.
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Fig 1. Spectrum of fs OPA
output (dash trace) and
converted ps pulse (solid
trace).
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Fig 2. Picosecond time-resolved Raman
spectra of S trans-stilbene in heptane.
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Fig 3. Surface enhanced Raman spectra of
1 mM BPE in ethanol after the pulse
irradiation of 300 s (red solid trace), 2700
s (green solid trace) and 8400 s (blue solid
trace). Dashed trace shows Raman
spectrum of 1 mM BPE in ethanol.



