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Time domain photoelectron spectroscopy of gas-phase molecules
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The ﬁresent study aims to observe the structural dynamics during ultrafast
photochemical reactions by the photoelectron diffraction using the free electron laser (FEL), in the
extreme ultraviolet (EUV) regions. | focused on developing the time-resolved photoelectron
spectroscopy by synchronizing the optical laser and EUV-FEL pulses.

One example is the sideband spectra of Ar 3p photoelectrons by the optical laser and EUV-FEL pulses,
which appear only when the two pulses are temporally overlapped. The observed intensities and the
angular distributions of sidebands are reasonably reproduced by theoretical simulations by
considering the timing jitter between the two pulses.

Another examples are the photoelectron angular distributions of CO2 molecules nonadiabatically
aligned by optical laser pulses. The observed alignment dependence of the angular distributions is
well reproduced by theoretical simulations, which ensures the validity of our time-resolved
measurement methodology.
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