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Multiply-extreme nano-photonics developed by first-principles calculation

Yabana, Kazuhiro
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SALMON

For nonlinear optical responses and ultrafast electron dynamics caused by
the interaction of intense ultrashort pulsed light with nano-sized materials, we have developed a
computational method that combines real-time calculations of electron dynamics based on first
principles method in materials science with electromagnetic field analysis method that describes
light propagation. Using this method, we have elucidated the nonlinear interactions that occur in
the interaction of pulsed light with thin films and nanostructures, particularly the generation of
higher harmonics and their nonlinear light propagation. In addition, quantum effects and nonlinear
optical responses appearing in the plasmons of metallic nanoparticles were investigated.
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