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Abstract

Molecular electronics is envisioned as a possible next step in device
miniaturization. It is usually taken to mean the design and manufacturing
of electronic devices and applications where organic molecules work as the
fundamental functioning unit. It involves the easurement and manipulation
of electronic response and transport in molecules attached to conducting
leads. Organic molecules have the advantages over conventional solid state
electronics of inherent small sizes, endless chemical diversity and ambient
temperature low cost manufacturing.

In this thesis we investigate the switching and conducting properties
of photochromic dithienylethene derivatives. Such molecules change their
conformation in solution when acted upon by light. Photochromic molecules
are attractive candidates for use in molecular electronics because of the
switching between different states with different conducting properties. The
possibility of optically controlling the conductance of the molecule attached to
leads may lead to new device implementations.

The switching reaction is investigated with potential energy calculations
for different values of the reaction coordinate between the closed and the open
isomer. The electronic and atomic structure calculations are performed with
density functional theory (DFT). It is concluded that there is a large potential
energy barrier separating the open and closed isomer and that switching
between open and closed forms must involve excited states.

The conducting properties of the molecule inserted between gold leads
is calculated within the Non Equilibrium Green Function theory. The
transmission function is calculated for the two isomers with different basis
sizes for the gold contacts, as well as the electrostatic potential, for finite
applied bias voltages. We conclude that a Au 6s basis give qualitatively the
same result as a Au spd basis close to the Fermi level. The transmission
coefficient at the Fermi energy is around 10 times larger in the closed molecule
compared to the open. This will result in a large difference in conductivity. It is
also found that the large difference in conductivity will remain for small applied
bias voltages. The results are consistent with earlier work.
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