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Revealing mechanisms of photo-induced dynamics in ordered/disordered materials
by theory and experiments
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An experimental technique to control number of laser pulses irradiated on

nanoparticles was established. Using this technique, the chemical composition and vacancy density of
irradiated particles were found to be controlled by number and power of laser pulses. A code was
developed that can reduce the model size for simulating laser induced reaction at Ti02/ethanol
interfaces. The Ti02 and ethanol was found to be intact with laser being separated but reactive
being together showing proton movement from ethanol molecules to Ti02 surface. These results support
the experimental results of increased absorption in the visible region, suggesting the presence of
trivalent Ti due to the reduction of irradiated Ti0O2 particles in ethanol. Laser-induced dynamics of
the carbon nanotubes and metal surfaces were also studied.
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