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Although carbon has been known since ancient times, the discovery of new allotropes, such as fullerenes and nanotubes, in the 1980’s and 90’s renewed interest in this rather old element and helped instigate the current national research thrust in nanotechnology – using atomic and molecular building blocks in a bottom-up, rather than a top-down, approach to device construction.  In this talk I will summarize our work on the synthesis and characterization of carbon-based materials and nanostructures.  

The talk will start with short summaries of our recent research into understanding the role of nitrogen incorporation into carbon systems and nanotube synthesis via free electron laser ablation and chemical vapor deposition.  I will then discuss our recent successes in synthesizing a new carbon nanostructure, which we call carbon nanosheet, on a variety of substrates including metals, semiconductors, and insulators by RF plasma-enhanced chemical vapor deposition without any catalyst or special substrate treatment.  SEM, TEM, SAED, Raman, XPS, AES, FTIR, and XRD all indicate that carbon nanosheets deposit as smooth sheets which are several hundred nanometers in height and length but are 1 nm or less in thickness.  Such nanosheets consist of, at most, a few graphene layers.  By systematically varying growth parameters, samples with predominantly free-standing single atom-layer graphene sheets can be obtained and the nanosheets can be aligned on the growth surface.  I will conclude the talk by briefly summarizing our ongoing efforts at using nanosheets as high current field emission sources.
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