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Abstract:

The high electron mobility and thermal conductivity of carbon nanotubes and graphene have 
drawn interest in their applications for nanoelectronic devices and thermal management solutions. Meanwhile, 
the suppressed thermal conductivity of various nanomaterials is being explored for improving the energy 
efficiency of thermoelectric devices. In an effort to evaluate the promises and challenges of these 

t i l bl d d i h d l d t f th d b d f b i t d d i dnanomaterials-enabled designs, we have developed a set of methods based on nanofabricated devices and 
scanning probe microscopy to characterize thermal transport and thermoelectricity at the individual 
nanostructure level. Our experiments reveal that thermal transport is limited by contact resistance in high-
quality individual carbon nanotubes, and the thermal conductivity of a supported graphene nanoribbon is 
lower than that of graphite because of phonon scattering by substrate phonon modes. Interface scattering of 
phonons can be utilized to suppress the lattice thermal conductivity of semiconducting nanowires, layered thin 
films, and nano-dot composites. However, electron transport are also impacted by interfaces, making it a 
viable but delicate approach to suppressing the lattice thermal conductivity more than the power factor inviable but delicate approach to suppressing the lattice thermal conductivity more than the power factor in 
order to enhance the thermoelectric figure of merit of some of the nanomaterials.
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