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ABSTRACT 
Owing to their extreme aspect ratio and atomic-scale perfection, nanometer-wide yet up to 

millimeter-long carbon nanotubes play an important role in nanotechnology. Their high 
intrinsic stiffness, in combination with a soft inter-tube interaction, gives rise to an unusual 
phonon spectrum in bundled or multi-wall tubes. Excitation of soft phonon modes initiates an 
uncommon orientational melting behavior of nanotube systems [1]. The hard phonon modes, 
with a very large mean free path, are responsible for an unprecedented thermal conductivity 
[2]. Nanotubes may also play an important role as atomic-level pumps. Atoms can be dragged 
along by an electric current, which is excited by single-photon or coherent two-photon 
excitations [3,4]. Applied Coulomb field can drive even larger molecules, such as 
metallofullerenes, along nanotubes in the "bucky-shuttle" [5] or in peapods. 
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