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Elucidation of photoionization process in condensed phase by using multiple
excitation and development to high-efficiency electron transfer process

Miyasaka, Hiroshi
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In the ﬁhotoionization process in the condensed phase, the initial distance
between the parent cation and the ejected electron has been estimated to be several nanometers. In
the case that the electrons in such ionized states or their precursors can be quickly and
efficiently captured by other molecules and, as a result, the long distance is fixed, it is expected
that a high-energy level charge-separated state with a long interionic distance can be rapidly
generated and, consequently, the charge recombination can be suppressed. In this research, we
utilized highly electronic excited states generated by pulsed laser multiple excitation methods in
various solution systems and realized the formation of charge-separated states with long interionic
distances by the ultrafast (< 1 ps) electron capture. In addition, we have revealed the mechanism of
the unique electronic state that enables low-energy ionization, and factors that determine the
cation-electron distance.
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