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Electric-field control of surface plmons on Mott-insulator oxides
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In this challenge, we focus on vanadium dioxides (V02) with a
metal-insulator transition, and carried out external control of surface plasmon excitations in the
infrared (IR) range. In particular, this study aimed at clearing mechanism of surface plasmon
excitations from experimental and theoretical approaches. V02 nanodot arrays showed dip structures
with clear absorptions within from near- to mid-IR range, which markedly changed optical responses
by small thermal energy near 60 degrees. In addition, we demonstrated electric-field control of V02
nanodot arrays using ultrafast infrared time-resolved spectroscopy, and found surface plasmon
dynamics at femtosecond scale.
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