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Abstract

This thesis presents theoretical investigation of the electronic transport
properties of Donor -NanoBridge —Acceptor molecules in
Nanotechnology electronic devices structure and it describes how the
molecular structure and the odd or even nano-bridge units number affect
on the electronic transport properties and rectifying properties of the
donor-bridge-acceptor system. By Using the ab-initio transport code
SMEAGOL, we calculate the conductance of a series of molecular wires
containing bridge units. This theoretical method uses a combination of
the DFT code SIESTA and a Green's function scattering approach to
calculate the zero-bias transmission coefficient. We apply a tight binding
model and Green's function scattering approach in our theoretical
calculations to molecular rectifier for DBA system and simulation
calculations by density functional theory (DFT code Siesta) to molecular
rectifier consisting of a DBA molecule between two Au electrodes The
molecular geometries are optimized and the wave functions and the eigen
states of the rectifier are calculated using the DFT method, and then the
electron transport properties for the rectifier are calculated within the
non-equilibrium Green’s function (NEGF code Sméagol) formalism. We
also highlight on the presence of Fano resonance in our calculations and
the electronic properties are calculated.
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