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FIG. 2. YNiO3 as a new electron antidoping compound. (a) Density of states for YNiO3 for different electron concentrations computed
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FIG. 8. p-type hole antidoping in Ba2Ti6O13 and Ba4Ti12O27. Density of states of undoped (a) Ba2Ti6O13 and (d) Ba4Ti12O27 have
intermediate bands (shown in black), which are occupied by 2e/f.u. Doping by hole converts a single “Ti3+” to “Ti4+”, shifting a part of the
intermediate band towards (depicted by the green arrow) the principal conduction band. Doping by a second hole further shifts the intermediate
band into the principal conduction band. The band gap of the system (shown in silver) ranges from the highest occupied level to the bottom of
the principal conduction band. The wave function squared of the IB computed over the Brillouin zone is shown in yellow for [(b) and (e)] the
undoped case, indicating that it contains trapped electron on Ti sites (iso-surfaces localized around Ti atoms); the analogous plot for doping by
1h/f.u. is shown in (c) and (f) where only 1e/f.u. is trapped on Ti atoms. Ba, O, and Ti atoms are marked by light cyan, gray, and light blue,
respectively.

As an illustration, the PBE+U band gap energy of Ti7O13

increases from 1.81 to 2.31 eV upon doping by 2h/f.u. These
changes are also reflected in structural changes—the fully
doped system has the average Ti-O bond length of ∼2.01 Å
similar for all Ti atoms. The conversion of reduced Ti atoms
and band gap opening has been recently predicted in other
O-deficient TiO2 [63] upon hole doping confirming the uni-
versality of hole antidoping behavior in the reduced TiO2-x

systems.
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