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We have extended heterodyne-detected vibrational sum-frequency generation (HD-VSFG)
spectroscopy to time-resolved measurements. In this measurement, we first irradiate an
infrared pump pulse to vibrationally excite the molecules and then performed a HD-VSFG
measurement after an adequate delay time to trace the ultrafast vibrational dynamics
through the temporal change of the imaginary part of the second order nonlinear
susceptibility. We applied this newly-developed time-resolved HD-VSFG spectroscopy to
charged water interfaces, and succeeded in measuring femtosecond time-resolved
vibrational ¥ spectra of liquid interfaces for the first time.
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F1: band passfilter centered at
795 nm, bandwidth 1.5 nm.
F2: IR band passfilter.
BS: 1:4 beam splitter.

1B pumpl® L1 silicalens,
Mmoo _ L2 and L3: CaF2 lens.
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