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Investigation of strong-field optoelectronics in solids
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Optical ﬁarametric amplifiers pumped by high-power Yb-based lasers were
developed at a central wavelength of 3000 nm. These light sources have a function to generate
visible-to-near-infrared ultrashort laser pulses, that can be synchronized with the long-wavelength
light sources, enabling experiments such as sub-cycle and up-conversion spectroscopy.

High harmonic generation processes from organic-inorganic hybrid perovskite were investigated
theoretically. From this investigation, we obtained the first result that resolves the contribution
to high harmonic generation from multiple electron orbitals explicitly. The analytical method
revealed that the main contribution of high harmonic generation comes from a valence band that is
different from a conduction band thought to dominate the process historically.

In addition, the high harmonic spectra dependent on the time constant of the decay of the electron
orbital were investigated.
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