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Distribution of electronic localization in one- dimension nanometer material

XU Hui, MA Song-shan
(School of Physics Science and Technology, Central South University, Changsha 410083, China)

Abstract: The central position of electronic localization in one-dimensional nanometer materials is calculated by
using one-dimensional random nanometer chain model and considering the second-neighbor interaction. Aiming
at the crystalline grain size and the disorder degree of interfacial atoms, the distributions of electronic localiza
tion in one-dimensional nanometer materials is studied. The results show that the central position of electronic
localization varies with the energy of eigenstates and the distribution of electronic localization is different in dif-
ferent range of energy. In some range of energy, when energy changes little the central position of electronic
localization changes greatly. Then the electron can easily hops from one position to another and the hopping
distance is large. In other range of energy, though energy changes much, there is almost no change in the cen-
tral position of electronic localization, and the electron hopping from one localization to another is difficult. At
the same time, the crystalline grain size and the disorder degree of interfacial atoms have great effect on the
distribution of electronic localization.
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Fig. 1 One dimensional random

nanometer chain model
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Fig. 2 Central position of electronic localization
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Fig. 3 Distributions of electronic localization in one-dimensional nanometer materials
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