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Abstract: The photon management on a glass substrate (SiO2) has attracted significant interest
in the opto-electronic industry. The one-dimension photonic crystals show significant promise
for the photon capture for optoelectronic applications. The periodic dielectric layers of the
transparent nano-layers can form a one-dimensional photonic crystal in the form of Bragg
reflector. The properties of Bragg reflection are well-known and studied extensively in
optoelectronic applications, such as DBR and VCSEL laser and fiber optic applications. The
Photonic Smart Coatings developed with one dimensional photonic crystals and plasmonic
nano-structures can be used to manage the photon wavelengths in the region of interest while
harvesting the scattered photons using photonic crystal layers towards the optoelectronic
sensors. The application of nano-optical photonic coating can be in the enhancement of
efficiency of PV cells, management of thermal properties of architectural glass for energy
savings and to improve quantum efficiency of the optoelectronic devices. The presentation
provides a scalable manufacturing approach for the design and development of photonic crystal
coatings on a glass substrate using magnetron sputtering process.
The broader impact of Photonic Smart Coating (PSC) will be to significantly improve the power
output of photovoltaic solar cells and sensors to accelerate generation of clean power. This
photonic spectrum shaping technology can be applied in numerous industries including Solar
Panels, Optics, Imaging, and Display devices generating large number of high paying hi-tech jobs
across USA. The manufacturing of PSC will enable development of skillset for human resources
in USA for growing economy of Photonics, Imaging and Cleantech. In addition to PSC coatings,
the associated innovations in the manufacturing of multi-layered nano-optical coatings will
have major impact on advanced manufacturing of photonic enhancement to photovoltaic
panels, architectural glass, and opto-electronic devices. The developing countries in Africa, Asia,
South America suffering from fluctuations in the cost of power generation will immediately
become prime candidates for the use of PSC solar panels. Wide-spread use of PSC enhanced
solar power will significantly reduce the carbon emission responsible for the global warming,
therefore the PSC solar panels will become a key factor in saving the planet Earth.
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