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Influence of vibrational mode on electronic properties of nano structural system

Abstract of thesis:

This study investigates in detail the effect of the phonon vibration on the electrical properties for some short sequences of
DNA. Our theoretical study is based on the Anderson-Holstein model Hamiltonian for small polaron and on the extended
Holstein model Hamiltonian for large polaron. These models provides a convenient description of the charge transport
with local and non-local electron —phonon on site interaction.

The properties of the stationary state polaron, the steady state polaron and the dynamical state polaron are extensively
investigated. The researcher shows that the system parameters such as local and non-local electron-phonon interactions,
the electron interaction between DNA bases, the DNA base vibration frequency and base on site energy all have
pronounce effects on all kinds of polarons states.

The study presents a treatment utilizing Fourier technique that allow us to compute the electron transmission through the
DNA molecules, including the interaction of the charge with local and non-local vibrations of the bases in the frame of
the small and large polarons models. The researcher studies the effect of electron-phonon interaction on electrical
properties of DNA, the current-voltage curve and both the differential conductance as a function of voltage and the

conductance as function of temperature.







