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Science of local optical-to-terahertz wave conversion in low dimensional
nanomaterials
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We have developed an optical switch using semiconducting carbon nanotubes
(CNTs), successfully observed terahertz waves with their femtosecond laser excitation, and combined
it with non-equilibrium numerical simulations to elucidate the exciton divergence dynamics from its
properties, and the extent of the CNT arrangement makes a significant contribution to the excited
quasiparticle dynamics, such as the bypassing of its thermalization pathway, was clarified.
We also observed and elucidated complex ultrafast dynamics in GalnN/GaN multilayer quantum well
structures and bismuth telluride/telluride heterojunctions by terahertz emission spectroscopy.
In addition, anisotropic photophysical properties of photo-charges in the surface nano-region of

gallium oxide were also clarified.
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