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We theoretically explored potential of XFEL that enables us to investigate
real-time observation of chemical reactions, single molecular structure analysis and novel physical
properties. Information about core excitations and ionizations, which inevitably and uniquely occur for
XFEL experiments, is important for future XFEL experiments. Therefore, density functional theory with
orbital-specific exchange-correlation functionals was applied to core excitations and ionizations for
small molecules. The density functional calculations assure that we are almost prepared to investigate
different target such as dye-sensitizers used for solar cells. Based on theoretical calculations, we also
proposed a new scheme to measure pulse width of XFEL using aniline.
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