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S1 Formation energy

To determine the thermodynamic stability of the superlattices, the formation energies (Eform) were calculated
using the formula,

Eform =
ESL − nAE

bulk
A − nBE

bulk
B

nA + nB

, (1)

where ESL is the energy of the superlattice, EA/EB is the energy of the bulk A/B system, and nA/nB

is the number of layers of A/B in the superlattice. The bulk energies of BaOsO3 and BaIrO3 were calculated
by starting with a cubic perovskite structure, and relaxing only the out-of-plane component, to keep the
in-plane lattice constant consistent with BTO, and atomic coordinates. The formation energies, in units of
meV/formula, of the systems were found to be as presented in Table S1.

Table S1 Formation energy associated with the four superlattices.

Superlattice Eform (meV/f.u.)

(BaOsO3)1/(BTO)4 -37.03

(BaIrO3)1/(BTO)4 38.67

(BaOsO3)2/(BTO)4 -59.83

(BaIrO3)2/(BTO)4 -3.17

The formation energy per formula unit is negative, meaning these superlattices are thermodynamically
stable, except for (BaIrO3)1/(BTO)4. This value, however, is only approximately 38 meV/f.u. above for-
mation threshold. Given that DFT calculated energies have errors which are larger than this value 1–3, the
(BaIrO3)1/(BTO)4 superlattice (and the other proposed structures) could very well be within the reach of
experiments. Furthermore, (BaIrO3)2/(BTO)4 has a small but negative formation energy. This suggests that
superlattices with a larger number of BaIrO3 layers tend to be more thermodynamically stable.
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Fig. S1 (a) Projected density of states associated with Os, Ti, O and Ba atoms in (BaOsO3)1/(BTO)4 superlattice.

The red, green and blue indicate p, d and s states respectively. (b) Os d orbitals projected onto the band structure

of (BaOsO3)1/(BTO)4 superlattice. The solid green circles indicate dxy, dyz and dzx states and solid maroon circles

indicate dz2 and dx2−y2 . The former three orbitals dominate the bands around Fermi level.

S2 Wannierization

The Wannier interpolation was done using O p, Ti d and Os/Ir d orbitals as the basis. Fig. S1 (a) shows
projected density of states (DOS) of Ba, Ti, O and Os of (BaOsO3)1/(BTO)4 superlattice. It can be seen
that the metallicity arises due to the Os d states, especially the Os dxy, dyz and dzx states as shown in Fig. S1
(b). This is true for the other superlattices as well.

The basis for the Wannier TB model was chosen using this information. Fig. S2 shows comparison of the
band structures computed using both DFT and Wannier calculations for the four superlattices considered. It
can be seen that the two band structures exaclty overlap, indicating that the TB model constructed accurately
describe the superlattices under study.

S3 Variation of BCD with temperature

We used our Wannier-based TB Hamiltonian to compute the Berry curvature and associated BCD using the
wannier-berri code. The Berry curvature and BCD calculations were done at a temperature of 40 K.
Increasing this temperature broadens the features in the BCD as a function of the Fermi level, as shown in
Fig. S3.
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Fig. S2 Comparison of DFT (black solid) and Wannier bands (red dotted) for n = 1 and n = 2 heterostructures.
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Fig. S3 The BCD component Dxy of n = 1 superlattice (BaOsO3)1/(BTO)4 at different temperatures. The BCD as

a function of the Fermi level broadens as a result of increasing temperature.
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