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Abstract

Numerical study of electronic transport through molecular junction

Fatemeh Aghayari

In this thesis, the electron transport of the phenyl based molecular junctions in presence

of gold electrodes is investigated using Huckel theory and nonequilibrium Green function
formalism. We examine several molecules. For obtaining Hamiltonian of the molecules, the
Huckel method is used via computing overlap matrix of the molecular orbitals. The Green
function of the junction and Hamiltonian of the junction is obtained using the overlap matrix
of the coupling.

The molecules have discreete energy levels. When the molecule is coupled to the

electrodes, the continues eigen functions of the electrodes overlap with the localized function
of the channel (molecule) and cause to broadening and slight movement of the molecular
energy levels.

Results show that in the studied moleculs, with increasing of the carbon atoms, the rate
of electron transport from the electrodes to the molecular energy levels increases. This
phenomenon causes to the increase of transmission coefficient, density of states of the
molecular junctions and as a consequence theincrease of the magnitude of the current.

Key words: Hamiltonian, Nonequilibrium Green's function, Density of state,
Broadening, Energy levels, Transmission coefficient, Current-voltage characteristic.
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