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Ultrafast multiphoton ionization dynamics in condensed phase
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[ Abstract ] Photoionization is one of the most important primary processes of
photochemical reactions. In solution phase, polarization of surrounding media plays an
important role in photoionization processes because a generated cation and ejected electron
are stabilized by solvation. Some studies have indicated that ionization of aromatic molecules
proceeds via specific intermediate states such as “solvated Rydberg state” M However,
these states are rapidly deactivated to the S; state. Therefore, selective observation of the
dynamics in higher excited states has been a difficult task. In order to directly elucidate the
effect of the solvation on the photoionization process, we have investigated ionization
dynamics of several aromatic molecules in polar and non-polar solvents by means of
femtosecond transient absorption spectroscopy under multiphoton excitation.
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Figure 1. (a) Molecular structure of TMPD (b) S; - Sp absorption and S, - S; absorption
spectra. Spectra of two excitation pulses (Pump 1, Pump 2) used in the present study were

also shown. (c) Schematic diagram of photoionization via higher excited state.
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Figure 2. (a) Transient absorption spectra of TMPD in ethanol solution excited with pumpl
(340 nm, 320 pwW) and pump2 (680 nm, 740 uW). The delay time was defined as a time
interval between pump2 and probe pulses. The delay of pump 1 was fixed to be -10 ps. The
spectrum of pump 2 (red) and transient absorption spectrum observed at 10 ps after irradiation
of pumpl (blue) are also shown. (b), (c) Time profiles of transient absorbance changes of
TMPD in ethanol (orange lines) and n-hexane (blue lines) averaged over 500-600 nm.
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