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Development of functional ionic liquids and the application to electric devices 
 

Ionic liquids inherit significant properties such as ionic conductivity, high viscosity, and low volatility,
which are helpful for electrolytes. We have developed new functional ionic liquids, redox-active ionic 
liquids (RAILs), for electrochromic devices that exhibit sharp color contrast and long-term durability.
RAILs do not require additional solvents and supporting electrolytes for electrode reaction. 
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Theoretical study on optical response of metal and semiconductor nanoparticles 
 

Metal and semiconductor nanoparticles exhibit interesting optical absorption and scattering based on 
localized surface plasmon and Mie resonances. Those phenomena can promote photoelectric conversion 
efficiency and optical sensitivity of optoelectrical devices. We have studied the optical resonances based on 
theoretical calculations. 
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