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Abstract

In recent years, perovskite oxides attracted widely attention due to its unique structure and the
chemical and physical properties. SrTiO3; (hereinafter referred to STO) is a kind of typical pe-
rovskite oxides. It has the characteristics of typical perovskite structure, and its high dielectric
constant, low dielectric loss and good thermal stability made it easier to attract more attentions.
In this paper, we investigate the electronic and optical properties of STO using LDA + U method.
We found that this method predicts more accurate band gap for STO. The oxygen vacancy induced
local defect state and new absorption band, which enhanced the efficiency of absorption in the
visible region.
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Figure 1. The cell structure of perfect STO
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Figure 2. The supercell structure of 2 x 2 x 2 STO: left is perfect STO model and right is SrTiO, g7s model
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Figure 3. Density of states and band structure figure of perfect 2 x 2 x 2 STO supercell’s figure by LDA + U me-
thod
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Figure 4. Density of states of defect 2 x 2 x 2 SrTiO, g5 supercell’s figure by
LDA + U method
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Figure 5. Band structure of defect 2 x 2 x 2 SrTiO, g75 supercell’s figure by LDA
+ U method
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Figure 6. Partial density of states of O defect STO’s figure by LDA + U method
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3.2.1. LDA + U & kb STO HE M RV

HHEBATH LDA + U J7¥EWTAT 2 x 2 x 2 I TCBREA T STO KGR, WK 7.
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Figure 7. The left figure black and red lines represent our calculated real and imaginary parts of dielectric function &(w) re-
spectively of perfect STO (2 x 2 x 2) by LDA + U method. The right figure is the adsorption coefficient | of perfect STO (2
x 2 x 2) by LDA + U method
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Figure 8. (a): The black and red lines represent our calculated real and imaginary parts of dielectric function ¢(w) respec-
tively of O defect SrTiO,g75 (2 x 2 x 2) by LDA + U method; (b): The black and red lines represent our calculated real and
imaginary parts of refractive index respectively of O defect SrTiO, g5 (2 x 2 x 2) by LDA + U method; (c): Optical spectra
of the reflectivity R of O defect SrTiO,g75 (2 x 2 x 2) by LDA + U method; (d): Optical spectra of the adsorption coeffi-
cient | of O defect SrTiOg75 (2 x 2 x 2) by LDA + U method
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Figure 9. Optical spectra of the adsorption coefficient | of O
defect SrTiO,g75 (2 X 2 x 2) by LDA + U method
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