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Abstract

We perform the study of electron transport in platinum nanowires based on a combined ab initio density functional theory-Green function approach [1-3].  The wires are attached through platinum metallic contacts to an external voltage source.  We report properties such as geometrical configuration, spin of the ground state, current-voltage characteristics, density of states, electron transmission function, and molecular orbitals responsible for the electron transport through these linear platinum wires.  Density functional theory as implemented in the Gaussian 98 program with the B3PW91 hybrid functional in combination with LANL2DZ basis set are used; this is the most suitable level of theory for this type of systems.  Results show several interesting properties found in platinum at nano dimensions, these properties would be unpredictable from mesoscopic and empirical models.  Molecular electronics applications such as interconnects and extended molecular devices will benefit from these results.
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Figure shows the current-voltage and conductance-voltage (inset) curves for platinum nanowires having one to six atoms.  
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