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We elucidated the elementary processes of various physical phenomena related
to surface-excited electron scattering by using time-dependent density functional theory (TDDFT)
simulations, and determined the exchange-correlation term under limited conditions. Specifically,
the primary-electron transmittance and secondary-electron emission spectra of graphene and bilayer
graphene were determined. The electron emission characteristics from a carbon nanotube under
femtosecond laser irradiation and the thermal effect on atom evaporation from a Si surface were
investigated. The correlated dynamics of a positron and a LiH molecule under laser irradiation was
clarified by the multi-component TDDFT method formulated in the present study. Finally, we found an
exact exchange-correlation term in the scattering process of an electron and H atom of
one-dimensional system.
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