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Plasmon excitations in quasi one-dimensional nano-scale systems

YU Yabin, WU Ji

(School of Physics and Microelectronics Science, Hunan University, 410082 Changsha, China)

Abstract; Using a quasi-one-dimensional election gas model, we investigate the plasma excitation of quasi-

one-dimensional nanostructure systems. The Eigen-equation of plasma oscillation in the quasi-one-dimensional

systems is deduced based on the linear-response and electromagnetic theory. Numerical calculation for the

plasmon spectrum is presented. The results show that the excitation spectrum of the finite-scale systems is

discrete and depending on the size of systems strongly. As the size of system increases, the number of plasmon

increases, the excitation spectrum decreases, and the mutual spacing becomes denser. In addition, the

excitation spectrum increases with the electron density of the systems increasing, which is qualitatively

consistent with the conclusion of macroscopic systems.
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