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ABSTRACT 

 

Thermal transport in nanostructured materials such as nanotubes, nanowires, and 

thin films with nanometer-scale characteristic dimensions differs dramatically from that 

in bulk materials. At this length scale, the effective transport properties of 

nanostructured materials are affected by a variety of parameters associated primarily 

with characteristic length, surface and interface properties. Furthermore, future 

nanotechnology based devices will certainly have a large number of interfaces and 

junctions coupled with nanostructures of different materials and dimensionalities; 

transport across the interfaces will play a key role to preserve device integrity, reliability, 

and performance.  

Consequently, developing a fundamental understanding regarding energy flow 

across the nanostructures and at their interfaces is critical in realizing viable 

nanoelectronics device systems and efficient low-dimensional thermoelectric devices. To 

this end, comprehensive studies of thermal transport across the interfaces are 

investigated in several material systems including various nanojunctions by employing 

the photothermoelectric technique and the 3-omega method. In parallel with 

experimental observations, theoretical predictions by incorporating classical heat 

diffusion equation and microscopic thermal boundary resistance with the diffuse 

mismatch model (DMM) are presented. 

The present work focuses on the following research topics: 1) Study of thermal 

conductivity enhancement in the carbon nanotube-polymer composites; 2) Study of 

interface thermal resistance between the carbon nanotube arrays and their substrates; 3) 

Proof-of-concept study of thermal transport at the interface between a nanowire and a 

SiO2/Si substrate. 

 


