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Nanocomposite with Polarizonic Reflective Coloration: from Fabrication to Function

Plasmonic nanoparticles/nanocomposites are famous for their attractive colors
owing to their unique properties such as absorption and scattering. However, such
structures can bring about some interesting characteristics, e.g., polarizonic
coloration as has been recently reported. Such a coloration is created based on the
specular reflection of these nanostructures.

The dissertation focused on showing the great potential of such polarizonic
structural coloration for a diverse range of applications including solar energy
harvesting (e.g., perfect colored absorber) and bio-sensing. In this thesis, solar
aluminum kitchen foils with vivid colors based on metallic nanocomposites which
can be utilized in energy and packaging and decoration purposes as well as solar
black absorber materials based on oxide particles were obtained. Moreover, the
findings of this dissertation in bio-detection area introduced the visual and bulk
detection of biological samples (e.g., human serum exosomes).

Finally, the introduced results based on such coloration mode offer a new way for
solving challenges and limitations of plasmonic (absorption mode) concerning the
energy harvesting and bulk bio-detection areas.
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