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Ultrafast Photoemission Spectroscopy of Solvated Electrons and Development of Spectral
Retrieval Method (Graduate School of Science, Kyoto University) O Yo-ichi Yamamoto,
Toshinori Suzuki

Time-resolved photoemission spectroscopy (TRPES) of liquids is in the process of
development as a new method for studying solution chemistry, which allows direct observation
of the electronic states governing reactions and real-time tracing of reaction pathways.
However, one of the problems is that the photoelectrons generated inside the solution are
subject to scattering by the solvent molecules before emission from the liquid surface into the
vacuum. In this study, we developed the Spectral Retrieval method to solve this problem. To
develop this method, we specified the change in spectra before and after the scattering as a
first-order transformation using the known spectra of solvated electron, which enables us to
back-transform any spectrum into those before scattering.

In this talk, we will explain the principle and discuss its application to several reactive
systems. In addition, the high accuracy of the Spectral Retrieval method will be demonstrated
by comparing the photoelectron spectra obtained by removing the effect of scattering in this
way with those measured using extreme ultraviolet light, in which the effect of scattering is
negligible.
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