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Development and Application of Multi-Pulse Ultrafast Spectroscopy to Reveal
Essential Characteristics of Reacting Molecules

Tahara, Tahei

5,000,000

co
S/N

We took on the challenge of realizing ultrafast "action™ spectroscopy by
adding "change" pulses to traditional time-resolved spectroscopy that only uses pump and proge
pulses. First, the newly developed transient two-dimensional electronic spectroscopy was performed
on hydrated electrons. As a result, a spectral hole indicating inhomogeneity was clearly observed
immediately after the excitation. This is the first experimental evidence of the inhomogeneous
broadening of the broad absorption of hydrated electrons. We also observed the disappearance of the
hole due to spectral diffusion, revealing the time scale of the structural fluctuation of hydrated
electrons. Fifth-order time-domain Raman spectroscopy was also performed on myoglobin and CO-bound
myoglobin, and two-dimensional spectra were obtained, but the low S/N indicates that further
investigation is needed.
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Transient two-dimensional
electronic spectroscopy: TR 2D-ES
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