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Photoelectron spectroscopy of photoionization of liquid methanol

and solvated electron formation
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Department of Chemistry, Kyoto University, Japan

[Abstract] A microjet of liquid methanol was photoexcited with femtosecond 133-nm laser
pulses, and subsequent solvated electron formation was explored using time-resolved
photoelectron spectroscopy using 267-nm laser pulses. The photoelectron signal diminished in
the subpicosecond time region, which was followed by spectral evolution due to solvation and
vibrational relaxation in the ground state of solvated electron. In order to characterize the initial
state within 1 ps after photoexcitation, we have performed scavenging experiment using NOs".
Addition of NO3™ has reduced the entire photoemission signal intensity but not altered the time
profile noticeably. Since the 133-nm photoexcitation is not expected to reach the conduction
band of methanol, the initial trapping state is likely to be the ground electronic state created by
an adiabatic charge transfer to solvent reaction. Comparison with previous transient absorption
spectroscopy is also discussed.
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Figure 1 (a) Time-resolved photoemission spectra
of liquid methanol measured as a function of the pump
(133 nm) — probe (267 nm) delay time. NaCl was
added at the concentration of 30 mM to reduce
electrokinetic charging. (b) Similar spectra of
methanol vapor measured by placing the liquid
microjet 0.2 mm away from the ionization region. A
constant has been added to the actual delay (¢lot = firue
+ 0.2 ps) to shift the entire distribution and diplay the
data around ¢ = 0. The time label and grids are

presented for frue.
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