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SOMETHING INTERESTING ABOUT ME (OPTIONAL, MAY BE LEFT BLANK):
I’m an amateur astronomer and like to observe celestial objects with a replica of the telescope used by Galileo.

MY RESEARCH (IN SIMPLE WORDS THAT CAN BE UNDERSTOOD BY ANYONE ON THE Q64 BUS):
My research investigates “green photonics” applications of nanocrystal materials and photonic crystal devices, for improving the performance of solar cells. Nanocrystals are nanometer scale (10-9 m) structures, whose large surface-to-volume ratio result in optical properties for visible light (wavelength on the order of 10-7 m) that are distinctly different from the bulk material. Nanocrystals of silicon (Si) have been shown to absorb ultraviolet (UV) light, when formed within silicon nitride host materials. My work explores the physical origins of this absorption process in both Si and germanium (Ge) nanocrystals, along with mechanisms for electrical conduction in the host silicon nitride, in order to absorb UV and near infra red light for enhancement of photocurrent to a co-integrated Si solar cell. Photonic crystals are periodic pattern in materials, formed on length scales below 10-7 m, resulting in interference effects that prohibit or guide the flow of light, for select wavelengths. My work explores the application of one- and two-dimensional periodic structures to enhance the coupling of visible light into a Si solar cell, thereby increasing photocurrent generation from absorbed sunlight. 

MY RESEARCH IN 140 CHARACTERS (OPTIONAL, MAY BE LEFT BLANK):
Exploring nanometer sized materials or patterns to manipulate the absorption or flow of light, for improved solar cell device performance.

