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Abstract: In this work, we present a theoretical study of the conductance and other
significant physical properties of x-conjugated polymers. We focus on the nature of the
electronic states in disordered and doped trans-polyacetylene (trans-PA). By means of a direct
diagonalization procedure (Lanczos algorithm) and use of Continued—Fractions Representation
(CFR), numerically, the effects of site and bond-type model impurities and solitons on the
electronic structure of trans-PA is investigated. We also study the role of solitons clusters and
disorder on the insulator to metal transition in trans-PA. Our results show that in the presence of
disorder and some cluster distributions of solitons, this transition occurs for 6% of solitons in the
structure of trans-PA. As an application of trans-PA in molecular electronic, we propose a model
for a molecular wire with trans-PA as the molecule. Using a tight-binding model and a generalized
Green- function method as well as Lanczos algorithm procedure, we investigate the effects of the
coupling strength, presence of impurity and the length of the molecule on the electronic
transmission through a metal/(single)molecule/metal system. We rely on Landauer formalism as
the basis for studying the conductance properties of this system. We also calculate a
characteristic time for electron transmission that measures the delay caused by tunneling through
the metal/molecule coupling (MMC). Our calculations show that the conductance is sensitive to
the MMC. The focus is on the significant relationship between this time scale and the strength of
the metal/trans-PA coupling.
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