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First-principles Calculation of the Conductance of the Al-C-Al Junction
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Abstract The conductance of an Al-C,-Al molecule junction is calculated using a density functional theory combined
with Green’s function method. When the molecule is connected to the electrodes and allowed to relax, resonant
conductance is the main feature of the transport properties of the Al-Cg-Al molecule junction. The conductance around
the Fermi level is determined to be about 1.14G,, (G=2¢*/h). Analysis of the density of states projected onto the frontier
molecular orbitals of the C4 molecule shows that electron transport occurs primarily through the lowest unoccupied

molecular orbital (LUMO) and the second lowest unoccupied molecular orbital (LUMO+1) of Cg. The dependence of

the junction conductance on the distance between the Cq molecule and the electrodes is also discussed.
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Fig.1 Atomic geometry of the Al-C4-Al molecule

junction
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Fig.2 (a) Conductance of relaxed Al-C4-Al molecule junction as function of the injection energy of electron,

(b) density of states(DOS) on Cg molecule as function of the injection energy of electron
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