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Recently, research and development of thermal-shielding and heat insulating have attracted much attention from
viewpoint of energy-saving. In particular, visible transmittance and heat-insulating are required for window applications of
automobiles and houses. This study realizes high heat-insulating by thermal transport at interparticles based on oxide
semiconductors (Sn-doped In2O3: ITO). In particular, we evaluate thermal properties (thermal conductivity and diffusivity)
at particle interfaces using ultrafast time-resolved measurements based on thermo-reflectance.

Thermal transport of the ITO nanoparticle (NP) film was investigated by thermo-reflectance using a pulsed light heating
method. We used tri-layer samples comprising metal-ITO NP film-metal. Pt was chosen as a metal layer.
Thermo-reflectance was employed a RF method in which the heating and detection parts were different. From the result of
time-resolved thermo-reflectance, the NP film showed low thermal diffusivity of 2.7 X107 [m?/s], which was consistent
with theoretical calculations based on transient heat conduction analysis. Furthermore, the ITO NP film showed low
thermal conductivity of 0.3 [W/m.K], which was estimated using the density and specific heat of the NP film. The low
thermal diffusivity of the NP film was related to the low particle density in the film, contributing to low thermal
conductance (high heat-insulating). We further identified low thermal resistance of 3.5x10° [m?.K/W], which revealed
that the NP film had intrinsically low thermal diffusivity. In this work, we found that nanoparticle alignment and its
stacking control played an important role in determining thermal transport of the NP film.




