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Study of Effects of Heavy Mn Doping on Electronic Structure and
Optical Property of B-Ga,0O; with the First Principle

WANG Guo-feng » LI Yan-jie, ZHONG Dan-xia » WANG Shun-li , CUI Can, LI Pei-gang
(Center for Optoelectronics Materials and Devices, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: This paper adopts the first principle based on Density Functional Theory to study heavy Mn
doping on physical properties of 3-Ga,O; and establishes of 3-Ga,O; model. Mn atom replaces Ga atom to
construct super-cell model of Ga,, Mn,O; to realize 3-Ga,O; doping. Geometric structure optimization is
conducted for the models with x=0. 062 5, 0. 125, 0. 25. Stable crystal structure and crystal cell parame-
ters are gained. Besides, their energy band structure, state density and optical properties are analyzed.
The results show that after Mn doping, energy band width decreases; Fermi level moves up and enters the
conduction band; carrier concentration increases; conductivity of the system rises; the imaginary part of
dielectric function has obvious changes; absorption coefficient and reflectivity of 3-Ga,O; within 400~700
nm reduce to different degrees. Compared with non-dopedB-Ga,O; , the peak value of energy loss spectrum
presents red-shift.

Key words: 3-Ga,;; energy band structure; optical property; the first principle
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