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Interband Optical Transitions in Semiconducting Iron Disilicide p-FeSi,

Yan Wanjun, Xie Quan’, Zhang Jinmin, Xiao Qingquan. Liang Yan., and Zeng Wuxian

(College of Electronic Science & Information Technology . Guizhou University, Guiyang 550025, China)

Abstract: The geometric parameters and the electric and optical properties of g-FeSi, are calculated using first principle

methods based on plane-wave pseudo-potential theory in detail. The results indicate that: (1) B-FeSi, is a quasi-direct semicon-

ductor and the band gap is 0. 74eV. The density of states is mainly composed of Fe 3d and Si 3p. (2) The valences electronic

state of 38-FeSi, is asymmetric and has a strong local area characteristic. These have an important influence on the electronic

structure and the bonding characteristics of g-FeSi, . (3) The calculation of the dielectric function reveals that 3-FeSi, is aniso-

tropic. the biggest peak of absorption is 2. 67 X 10°cm ™! , the extinction coefficient shows strong absorption characteristic near

the band edge,and the mechanism of the electric and optical properties of 3-FeSi, dominated by electron inter-band transi-

tions are analyzed in terms of calculated band structure and density of states.
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