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ABSTRACT

Lasers can be used to deliver energy with extremely wide spectral, spatial, and temporal ranges. These laser
properties have provided many opportunities for material science and engineering. In this presentation, | will
introduce my research activities in processing and characterizing nanostructured materials in various forms,
including diamond, carbon nanotubes, carbon nano-onions, graphene, gallium nitride, and biomedical materials.
Laser-matter interactions can be spatially, spectrally, and temporally controlled and optimized to produce and
characterize nanomaterials with desired nanostructures. This talk will cover a few topics on diamond growth using
multi-energy processing, 2D and 3D nanofabrication of devices and structures, as well as laser spectroscopy,
spectrometry, and 3D chemical imaging. | will also introduce my recent work that vibrational modes of precursor
molecules play important roles in combustion and material synthesis, leading to an assumption that temperature

may not be the unique parameter governing thermally driven chemical processes.
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