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Doped oxide semiconductors have received much attention 
for emerging surface plasmons infrared (IR) region. Recently, 

wide-gap oxide semiconductors (ZnO and In2O3) have been 
launched as new plasmonic materials. We focus on plasmonic 
responses of doped oxide semiconductors with a view to 
providing valuable strategies for the development of new 
optical functionalization related to energy-saving technology 
that plays an important role in realizing smart society. In this 
study, we investigate plasmonic properties at nanoparticle 
interfaces on oxide semiconductor nanoparticles (Sn-doped 
In2O3: ITO NPs) for solar thermal-shielding for transparent 
window applications. In particular, assembled sheets of ITO 
NPs showed high resonant reflections in the infrared range, 
relating to electric-field (E-field) interactions in nano-gap space 
between NPs. Both experimental and theoretical approaches 
were employed in an effort to understand the plasmonic 
properties of the NP sheets. This work provides an important 
principle to design high-efficient thermal-shielding activity. ITO 

NPs were fabricated by a thermo-chemical technique based 
on metal-organic decomposition. The surfaces of NPs were 
terminated by organic molecules of fatty acids, which could 
be facilitated the production of E-field interactions between 
the NPs due to the creation of narrow crevices in the particle 
interfaces. The E-field coupling along the in-plane and out-
of-plane directions in the assembled NP sheets allowed for 
resonant splitting of plasmon excitations based on dipole 
modes, leading to selective high reflectance in the near- and 
mid-IR range, respectively [Figure 1]. That is, the interparticle 
gaps and their derived from plasmon coupling played an 
important role for high reflective performance. In addition, the 
assembled NP sheets could be extended to produce large-size 
flexible films, which also possessed microwave transmissions 
essential for telecommunications. This study showed new 
insight for harnessing IR optical responses on plasmonic 
technology for solar thermal-shielding applications based on 
oxide materials. 
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