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Development of time-resolved photoelectron spectroscopy
using 29.5eV vacuum ultraviolet probe pulse
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[Abstract] For elucidating complex chemical reaction dynamics, it is effective to observe
non-adiabatic transitions entirely from the initial electronic state to the final products using
time-resolved photoelectron spectroscopy (TRPES) with vacuum ultraviolet  radiation.
Although high harmonic generation (HHG) sources have high potential as light sources for
TRPES, there are numerous obstacles to their use. In this study, we developed a simple and
convenient setup for TRPES using SiC/Mg multi-layer mirrors to select one harmonic order
without deterioration of the time-resolution. We succeeded in clear observation of the ultrafast
electronic dephasing in pyrazine and photoisomerization of 1,3-cyclohexadiene. In addition,
TRPES of liquid microjet, such as aniline or Nal solution, is in progress, and this demonstrate
feasibility and great potential of TRPES using an HHG light source.
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Fig. 3. (a) He(I) photoelectron spectra of CHD and HT

9 20 21 2 23 24 25 convoluted with our energy resolution of 0.5 eV. (b) Difference
PKE (eV) spectrum of the spectra shown in (a). (c) Photoelectron spectra
Fig. 2. Difference PKE spectrum for pyrazine  observed at the delay times of -10 and 2 ps. (d) Difference
vapor as a function of the pump-probe delay spectrum (Solid) and the photoelectron spectrum at -10 ps
time. (dashed) in the present experiment.
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