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Determination of geometrical structures of molecules by ultrafast gas electron
diffraction and gas X ray diffraction

Yamanouchi, Kaoru
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We developed laser-assisted electron diffraction (LAED) method by which
geometrical structures of molecules can be determined with femtosecond temporal resolution. In addition,
by recording the diffraction patterns, we demonstrated for the first time that the effect of the creation
of light-dressed atoms appears in the scattering angle distributions of the LAED signals. We developed a
time-resolved X-ray diffraction (XRD) apparatus for time resolved measurements of geometrical structure
of molecules in the gas phase using the XFEL light source, and confirmed that XRD patterns of molecules
can be recorded in the wide scattering angle range by using synchrotron radiation of SPring-8.
Furthermore, in order to analyze the effect of the electron-nucleus correlation appearing In the LAED and
XRD signals, we developed the time-dependent effective potential method based on the extended
time-dependent multi-configuration theory, and applied it to the hydrogen molecular model.
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