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Abstract

The calculations were performed by means of the generalized gradient approximation with
on-site coulomb correlation corrections (GGA + U) within the framework of density functional
theory (DFT) to study the band structures of SrTi;.FeyO3(x = 0.125) thin films, and the vertical
tensile and compressive strain were simulated by the expansion of the out-of-plane crystal lattice
in the SrTios7s5Feo.12503 films. In the stable cell of SrTios7sFeo.12503, the introduction of doped Fe
ions led to the re-arrangement of the charge density in the supercell, and the magnetization den-
sity distribution occurred around the non-magnetic ions. Meanwhile, the band structures could be
continuously tuned by the different values of vertical strain. Furthermore, the vertical tensile
strain can largely improve the half-Metallic behavior of the SrTio.g75Feo.12503 films.
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Figure 1. Lattice structure of SrTigg75F€9.12503
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Figure 2. The spatial distribution of magnetic density
in SrTiygzsFey 10503 (Blue and red areas stand for positive
and negative values, respectively)
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Figure 3. The total density of states (TDOS) of SrTiggz5Feg.12505 under the
different vertical tensile strains ((a) +5%, (b) +3% and (c) 0%). The green
dotted line is set at Fermi level, and the blue and red lines are chosen at peaks,
respectively
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Figure 4. The total density of states (TDOS) of SrTigg75F€0.12503 under the dif-
ferent vertical compressive strains ((a) —5%, (b) —3% and (c) 0%). The green
dotted line is set at Fermi level, and the blue and red lines are chosen at peaks,

respectively
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Figure 5. Band structure of the SrTig g7sF€9.12503 films at the ground state. The
green dotted line is set at Fermi level
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Figure 6. Band structure of the SrTig g75F€0.12503 films under the vertical
tensile strain of +5%. The green dotted line is set at Fermi level
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