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For energy-saving technology, it is required to control freely optical properties in the near-
infrared (NIR) range. The classical smart windows with electrochromic characters were
dependent on decoloring reaction. However, it is not easy to control independently optical
transmittance in the visible and NIR range depending on the season and the weather. In this
work, I focused on optical control of surface plasmons on oxide semiconductors in the NIR
range. In particular, I demonstrated external control of electron density in Sn-doped In, O3
(ITO) nanoparticles. Firstly, relationship between surface plasmons and electron densities
were confirmed from the experimental results in terms of light irradiation. Based on their
results, I could control surface plasmons in ITO nanoparticle films by electrochemical
techniques, leading to fabrications of transparent smart windows in the NIR range.
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