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Abstract

Advances in chirality separation techniques of single walled carbon nanotubes (SWCNTs) and the large-arca
CVD growth of graphene provide a feasible transition path for these carbon-based nanomaterials (CN) from novel
laboratory curiosities to a viable alternative class of materials for use in information processing and sensing
devices. The remarkable electrical, optical, and structural properties of CN are well documented and rooted in
their single atomic-layer thinness and quantum confined electronic bandstructure. However, the unique structure
of CN leaves them highly sensitive to intrinsic disorder (lattice defects [1]) and extrinsic disorder (Coulomb
scatterers [2]) from radiation exposure. Studying the radiation response of CN is an effective tool for
understanding the fundamental properties of CN, and is necessary to ensure the survivability of future carbon
nanoelectronic devices in the harsh radiation environments of space. Moreover, controlled radiation exposure
provides a rational means for modifying the structural and electronic properties through vacancy generation or
direct substitutional doping. In this seminar, I will introduce the techniques used to simulate the space
environment and provide a detailed review of our findings regarding intrinsic and extrinsic radiation response of
SWCNTs and graphene. I will conclude by providing recent results on a hyperthermal ion implantation (HyTII)
technique we have developed to substitutionally dope graphene and modify its electronic properties.
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