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Theoretical Simulation on Electron Transport Properties of Double Chains

WANG Fan, WANG Jiagiu, CHEN Peng, LIU Futi
(College of Physics and Electronic Engineering, Yibin University, Yibin Sichuan 644000, China)

Abstract: [ Purposes]To investigate the effect of distance on the electron transport properties of the double chains. [ Methods]Silicon
chains coupling with Au (100) electrodes through a sulfur atom was simulated by using density functional theory and the non-
equilibrium Green’s function method. [ Findings]In a small range of distance, the equilibrium conductance changes significantly as
the distance increases. When d = 0. 385 nm the equilibrium conductance of double silicon chains achieve to maximum value. It is
larger than two times equilibrium conductance of single atomic chain. Th I-V curve of double silicon chains show a good linear
characteristic. When d >>0. 435 nm. the conductance of the diatomic chains hardly has any change. The value of conductance is two
times of single chain. The results show that there is no interaction between atomic chains at this time. [ Conclusions] The distance of
double silicon chains has an important influence on the equilibrium conductance in a small range of distance.

Keywords: density functional theory; non-equilibrium Green function; silicon atomic chain; electron transport
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