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Fig. 1 Supercell structure of B-doped SrTiO; in different

forms
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Table 1 Lattices constant and cell volumes of SrTiO; before

and after doping

POPIE 8 WA WA cel
situation volume/A®
Pure 3.945 3.945 3.945 61.396
B@Sr 3.940 3.940 3.940 61.163
B@Ti 3.910 3.910 3.905 59.700
B@O 4.005 3.920 4.060 63.740
B@in 4.130 3.875 4.080 65.295
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Table 2 Mulliken charge population of B atom in different

doping forms

Doping situation s P Total Charge/e
B@Sr 2.03 0.65 2.68 0.32
B@Ti 0.80 1.54 2.34 0.66
B@O 1.48 2.01 3.49 —0.49
B@in 1.24 1.85 3.09 —-0.09
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Fig. 2 Band structures of SrTiO; before and
after doping: (a) Pure SrTiO;; (b) B@Sr SrTiO;;
(¢) B@Ti SrTiO; (d) B@O SrTiOs; (e) B@in
SrTiO;
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Abstract: The lattice parameters, Mulliken charge populations, energy band structures, density of states and absorption

coefficients of pure SrTiO;, B substitutes for Sr or Ti, and interstitial B doped SrTiO; were studied by the first-principles

plane wave ultra-soft pseudo-potential method based on the density functional theory (DFT). The results show that the

impacts on the electronic structures and optical properties of SrTiO; are not significant when the B atom substitutes for

the Sr or Ti atom. When B substitutes for O atom, three impurity levels are introduced into the band gap of SrTiO;, the

electrons on the impurity levels can transit to the conduction band by absorbing photon of less energy, the intensity of

light absorption begins to increase gradually from visible light wavelength of 550 nm and the spectral absorption edge has

a red shift. When B is in the form of interstitial, the width of forbidden band of SrTiO; enlarges significantly and the

transition energy of the electrons increases, which results in the blue shift of the spectral absorption edge.
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