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Basic studies on molecular photochmical reactions due to ultrafast photoelectron
diffraction
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We succeeded in measuring Ar 3p photoelectron sideband spectra due to
two-color XUV + NIR laser fields. In our calculations of the first-order time-dependent perturbation
model, the sideband spectra are well reproduced by considering the timing jitters between the XUV

and the NIR pulses. The present approach can be used as a method to evaluate the timing jitters
inevitable in FEL experiments.

We performed time-resolved photoelectron spectroscopy of valence orbitals of aligned CO2 molecules
using the femtosecond SX-FEL and the synchronized NIR, and then obtained the photoelectron angular
distributions of the C02 molecules aligned in the laboratory frame. We also calculated such angular
distributions by considering the degree of alignment. From this, the simulation of the experimental
results suggests that, when the degree of alignment can be increased up to 0.8, the molecular
geometries during ultrafast photochemical reactions can be extracted from the experimental.
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The peak intensity of NIR pulses is
4 x 1013 W/cmz2. The photon energy
of EUV is 33 eV.
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