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Abstract:  We study the influence of temperature-induced structural lattice fluctuations on the elastic electron transport in single-wall carbon nanotubes within a density-functional-based scheme.
In the linear response regime, the linear conductance is calculated via configurational averages over the distorted lattice. Results obtained from a frozen-phonon approach as well
as from molecular dynamics simulations are compared. We further demonstrate that the effect of structural fluctuations can be approximately captured by the Anderson model of
disorder. The influence of individual vibrational modes on the electronic transport is discussed as well as the role of zero-point fluctuations (ZPF).
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Landauer Conductance Configurational Averages [1] Physical System: Metallic (4,4) CNT
Conductance g :ElaStiC-Scattel"il’lg pfOblem — (i) Density-functional-parametrized tight-binding approach to calculate the
Transmission pfOb ablhty T(E) electronic and structural properties of the molecular junction
(ii) Harmonic approximation for the lattice degrees of freedom, i.e.
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(iii) Thermal fluctuations included in two complementary ways : a fixed geometry.
G = Green function of the scattering region including coupling 1. frozen-phonon approach (FPA): the scattering region is distorted ac-
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- / P({xq}) is a product of gaussian distribution functions for the set
of quasi-random numbers {z,} and Ey = hwo(N(wq) + 1/2) is the
thermal energy of the o th oscillator. Electronic band structure and corresponding density of states
p N 2. MD simulations: (DOS) for the perfect infinite (4,4) CNT. ay = 2.46 A is the
002 LT nanotube lattice constant.
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Effect of thermal fluctuations is qualitatively similar to Anderson ( )
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