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[Abstract] Half-metallic materials with high spin polarizability are promising spintronic materials. Cubic BaCrO,
has robust half-metallic properties, while tetragonal BaTiO; is a multi-functional insulator. Therefore, the first-
principle calculations based on density functional theory is used to analyze the changes of crystal structure and
electronic structure caused by the co-doping of Cr and Ti in BaTi,—,Cr,O; (x =0, 0. 125, 0. 25, 0.5, 0.75, 1)
system. The results show that the tetragonal-cubic phase transition occurs in the system due to the doping of Cr
ions, and the insulator-half-metal transition occurs due to the influence of Cr-Ti orbital hybridization. At the same
time, the magnetism of the system is modulated by Cr doping. The doped Cr ions exhibit a +4 valence state and
have a local magnetic moment of 2 pp. Finally, we constructed a d-p hybridization molecular orbital model to
explain the mechanism of half-metallicity. This study predicts the abundant physical properties of BaTi,—,Cr, O,

system and provides theoretical guidance for its application in spintronic devices.
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Tab. 1 Lattice parameters, cell volumes and c¢/a of

BaTi,—,Cr,0; (x =0, 0.125, 0.25, 0.5, 0.75, 1)

x a/A b/A c/A V/A? c/a

0 3.994  3.994  4.036 64. 38 1.010
0.125 3.792  3.790  3.800  54.61 1. 003
0.25 3.787  3.787  3.798  54.46 1.003

0.5 3.775 3.775  3.784 53.92 1. 002
0.75 3.765 3.765  3.764  53.35 1. 000

1 3.751 3.751 3.751 52.77 1. 000
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