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As a material 1s reduced down to sub-100 nm dimensions, its
interaction with light, with heat, and with other matter changes due in
part to increased confinement of free charges and to an increased
surface area relative to volume. In practice, different materials and
their characteristics can be tuned to control bulk-system properties like
optical transparency, free charge generation, electric field
enhancement, and localized thermal enhancement. In this presentation,
I will discuss the controlled synthesis and characterization of three
different nanoparticle material systems: yttria-stabilized zirconia
(YSZ), copper-zinc-tin-sulfide (CZTS), and zirconium nitride (ZrN). I
will additionally discuss the viability of using the produced materials
in proposed applications, namely: YSZ as the basis material for
transparent sintered ceramic disks for use as cranial implants; CZTS as
the basis material for earth-abundant, inexpensive, polycrystalline thin
film photovoltaics; and ZrN as a visible spectrum plasmonic absorbing
material for use in light-induced localized field enhancement
applications.
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