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ABSTRACT

Over the last two decades nanotechnology has been a very active field of
scientific research, both from fundamental perspectives as well as for appli-
cations in technology and consumer goods. In this thesis, theoretical work
on quantum mechanical effects on charge transport in nanoelectromechanical
systems is presented. In particular, the effects of electron-vibron interactions
in suspended nanowire structures are analysed and discussed.

The thesis is structured around the appended scientific publications by the
author. Also included is an introductory section where the underlying theory
and motivation is presented. This introduction forms the basis on which the
subsequent material and appended papers is based.

The work presented in the appended papers considers systems comprising
suspended oscillating nanowires, primarily in the form of carbon nanotubes.
Central to these studies is the interaction between the charge transport and the
mechanical motion of the nanowires. For the systems analysed in this thesis,
these interactions are mediated through transverse magnetic fields, the effect
of which is studied in various system setups. In particular, three topics of
mesoscopic phenomena are presented; i) a temperature-independent current
deficit due to interference effects between different electronic tunnelling paths
over the nanowire-junction, ii) pumping of the mechanical vibrations in a low
transparency superconducting junction, and iii) cooling of the mechanical vi-
brations in both current- and voltage-biased superconducting junctions.

The outcome of the presentedwork is a number of interesting physical pre-
dictions for the electromechanics of suspended nanowires. These results are
shown to be experimentally observable in systems with high mechanical res-
onance frequencies and if sufficiently strong electromechanical coupling can
be achieved. Once these conditions are fulfilled, the predicted results are of
interest both from a fundamental perspective in that they probe the underly-
ing quantum nature of the systems, but also for sensing applications where
quantum limited resolution could be experimentally achievable.
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