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Abstract

Nonthermal plasmas offer unique conditions for the synthesis of nanomaterials. Molecular precursors are
dissociated by electron impact reactions and the resulting molecular fragments and radicals, many of them charged,
nucleate to form clusters and nanocrystals. Energetic surface reactions can heat these initial clusters to
temperatures that exceed the gas temperature by hundreds of Kelvin, enabling the synthesis of nanoparticles that
require synthesis temperatures too high to be achieved with liquid phase approaches. Moreover, different from
colloidal syntheses that utilize organic solvents, plasma synthesis is fully conducted in the gas phase and as such
much closer to “green chemistry.”

This presentation will discuss the plasma synthesis of a range of nanocrystal materials. As one example, | will discuss
luminescent silicon nanocrystals. With the proper surface functionalization, silicon crystals exhibit strong
photoluminescence, different from bulk silicon material, and have been studied in applications such as
photovoltaics, light emitting devices, and bioimaging. The specific optical properties of silicon nanocrystals with their
strong absorption in the blue and emission in the red and near-infrared make them ideal candidates for solar
luminescent concentration for photovoltaics integrated into buildings and with agriculture.
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