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Supplementary S1: Methods

All first-principles calculations are carried out using the Vienna Ab Initio Simulation Package
(VASP)[1-









Supplementary section S3: Spontaneous formation of Bi vacancy in BasBis
resulting in the splitting of the Dirac cone in Ba,Bis

Figure S2. (a) Ba-Bi convex hull determined considering only known phases. Bi-rich and Bi-poor conditions for
defect calculations presented in Fig. 2b are determined by competing of BasBi; with Ba



Supplementary section S4: Energy stabilization by various magnetic
arrangements in CuBi;04

CuBi>0, was first studied in the 90’s, when its crystal and magnetic structure were thoroughly
described. Most of these studies report its structure to have the 130 space group (P4/ncc)[27]. This
crystal structure contains parallel lines of Cu atoms. The existence of these lines impacts directly on
its magnetic configuration. Both experimental (neutron diffraction)[28] and our theoretical results
report that the AFM configuration is the most stable. Another crystal structure for this material with
a different space group (I4cm, space group 108)[29] is found to be significantly less stable. In table
SI, we report the energy difference among several of these structures, considering different spin
configuration as: non-magnetic (NM), ferromagnetic (FM) and a few different arrangements of
antiferromagnetic (AFM). We have also tested a paramagnetic configuration, where the spin
orientations are distributed using the SQS (special quasirandom structure) approach using supercell

with 756 atoms, similar to what was performed before for transition metal oxides[30].

Table SI: Relative total energies for different crystal structures (space groups) and magnetic configurations
with respect to the most stable AFM configuration. FM refers to ferromagnetic, NM to non-magnetic, AFM to
antiferromagnetic and PM to paramagnetic.

Magnetic Relative total
Space Group configuration | energy (meV/f.u.)
130 AFM1 0
130 AFM2 +1
130 PM +3
130 AFM3 +6
130 FM +7
130 NM +498
108 AFM +692
108 FM +723




Supplementary section S5: n-type doping destroying excited state band
inversion in BaBiO3

Figure S3. n-type doping destroying excited state band inversion in BaBiOs. (a) T
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