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Development of time-resolved two-dimensional transient absorption
spectrometer and observation of isomerization process

Graduate School of Science, Kobe Univ. oRyokuhei Yamazaki, Akihide Wada

[Abstract] In a photochemical reaction, multicolor multistep photoreaction pathways would
exist in parallel to the one photon reaction pathway recognized as a main reaction pathway.
For understanding these various reaction pathways, white light irradiation is effective
because white light can induce various sequential photoreaction. In this point of view, we
developed Fourier transform two-dimensional (2D) transient absorption spectrometer
(FT-2DTAS), which uses white light covering entire visible wavelength region for pump and
probe light. In this system, white pump light is passed through the Fabry-Pérot
interferometer to modulate the white light at different frequency for each wavelength. By
using this method, photoinduced events can be assigned to the wavelength of concerned light.
In this study, flash lamps with pulse width of a few microseconds were introduced for
FT-2DTAS as pump and probe white light to observe time-resolved 2D transient absorption
spectrum. Using the improved system, we succeeded to measure microsecond time-resolved
2D transient spectra of isomerization of azobenzene derivatives.
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Fig. 1. Equilibrium of methyl red Fig. 2. Absorption spectrum of methyl red
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Fig. 3. Experimental setup
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Fig. 4. 2D transient absorption spectrum of methyl red (probe delay=4us, 200us)
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