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Electronic structures and optical properties of Mo doped
In;0; : the first-principles calculations
Yang Weixia, Lin Xueling, Zhang Hexiang, Pan Fengchun, An Yuanxin

(School of Physics and Electronic-Electrical Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: The electronic structures and optical properties of Mo doped In, Oy are studied by the LDA=U method of the
first-principles calculation. The results indicate that the n-type defects of Mo substituted In(Moy, )and Mo substituted O(Mo,)
can introduce impurity levels in systems. The band-gap of Mo doped In, O; systems is reduced because of the introduced impuri-
ty levels. The conductivity of In, O; system is effectively improved by the high carrier concentration. The impurity energy levels
introduced by Mo can be served as a bridge for electron transition from valence band to conduction band. The absorption edge of
the optical absorption spectrum of the doped system is red shift obviously, and the absorption ability of the doped system to
photons in the visible, infrared and far-infrared regions is significantly improved thereby. The same conclusion can be obtained
from the reflection coefficient of the doped system. The substitution defects introduced by Mo can improve the dielectric proper-
ties of In, O;, which is conducive to the generation and separation of photo generated electron-hole pairs, and improve the pho-
ton absorption and conversion efficiency of In, O;. Mo doped systems can improve the optical properties of In, O3, and our re-
sults will extend the applications of In,O; in the field of infrared optoelectronic devices.

Keywords: In,O;; Mo; electronic structure; optical property; the first-principle calculation
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