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Details of structure enumeration

Prior to Sr substitution, the fractional coordinates of Na and Ta in the relaxed NaTaO; unit cell were slightly
regularized to minimize spurious symmetry breaking and thereby reduce the number of generated structures. After
unit-cell optimization, small deviations from ideal fractional positions can lower the space-group symmetry; we
therefore snapped near-symmetric coordinates to their ideal values (e.g., (X, y, z) = (0.004, 0.003, 0.2500) — (0.000,
0.000, 0.2500)). The magnitude of these corrections was < 0.03 in fractional (0—1) units for any coordinate.

Using the symmetry-regularized cell, we then generated candidate doped structures by selecting three Na sites
and one Ta site (3NalTa scheme). To avoid redundant calculations, symmetrically equivalent configurations were
merged (i.e., only one representative per equivalence class was retained). In determining equivalence, we considered
the cation sublattice (Na/Ta/Sr) and ignored oxygen positions which do not affect the enumeration of Sr placements

on A/B sites.

Details of spin polarization.

Spin polarized DFT calculations were performed for NTO and for two representative B2-3Nal Ta configurations,
denoted B2-3NalTa(I) and B2-3NalTa(Il). B2-3NalTa (I) has the shortest Sr-Sr distance among all B2-3NalTa
configurations, whereas B2-3NalTa(II) has the longest Sr-Sr distance. All structures were first optimised using non-
spin polarized DFT, and spin polarization was then included for the optimised geometries.

For B2-3NalTa(I), the total magnetic moment remained 0.000 ug when spin-polarization was included. For B2-
3NalTa(Il), a finite magnetic moment of 0.396 ug was obtained; however the energy difference between spin-
polarized and non-spin polarized calculations was small (0.015 eV). Because the energetically most stable
configurations in our dataset correspond to shorter Sr-Sr distances, we conclude that spin polarization has a

negligible effect on the relative stabilities and the key electronic-structure trends discussed in this work.

Table S1. Total magnetic moments (ug) and relative energies (eV) for bulk NTO and B2-3NalTa. B2-
3NalTa(I) has the shortest Sr-Sr distance among all B2-3NalTa configurations, whereas B2-3NalTa(II) has
the longest.

Model Method Mot (1B) AE (eV)
Bulk NTO Non-spin polarized - 0.000
Spin polarized 0.000 0.000
B2-3NalTa(l) Non-spin polarized - 0.000
Spin polarized 0.000 0.000
B2-3NalTa(Il) Non-spin polarized - 0.737
Spin polarized 0.396 0.722

Supporting figures and tables
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Figure S1. Sr-Sr distance dependence of relative energy for B1-3Na1Ta.
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Figure S2. Sr-Sr distance dependence of relative energy for B2-3Na1Ta .



Table S2. Structure parameters of bulk NTO and 3Na1Ta models.

Model Sr (mol%/Ta) V (A% AV% a(A) b(A) c(A)
Bulk NTO 0 233.8 0 5.45 5.52 7.77
B1-3Na1Ta 36.4 245.1 4.8 5.51 5.58 7.98
B2-3Na1Ta 21.1 242.3 3.6 5.49 5.56 7.93
B3-3Na1Ta 12.9 239.5 2.4 5.50 5.56 7.83
B4-3Na1Ta 5.1 235.2 0.6 5.46 5.53 7.79
Expt.! 0 235.5 0.7 5.48 5.52 7.79
Expt.? 8.0 237.8 1.7 5.55 5.50 7.79



Table S3. Structure parameters of relaxed bulk NTO and B3 models.

Composition  Sr(mol%/Ta)  V (nm?) AV% a(A) b (A) c(A)
Bulk NTO 0 233.8 0 5.45 5.52 7.77
B3-1Na 3.1 234.7 0.4 5.46 5.52 7.79
B3-1Na-c 3.1 233.6 —0.1 5.45 5.52 7.77
B3-1Ta 32 235.9 0.9 5.46 5.54 7.79
B3-1Ta-c 32 238.0 1.8 5.48 5.56 7.81
B3-3Na1Ta 12.9 239.5 2.4 5.50 5.56 7.83
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Figure S3. (a) PDOS for B1-3Na1Ta and B3-3Na1Ta. Total DOS (black), Ta (blue), O (red), Sr (green);

energies referenced to fermi energy. (b) Unfolded band structures, where the color indicates the spectral weight.
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Figure S4. Charge density distributions of B1-3Na1Ta. HOBO: highest occupied band orbital; LUBO: lowest

unoccupied band orbital.
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Figure S5. Charge density distributions of B2-3Na1Ta. HOBO: highest occupied band orbital; LUBO: lowest

unoccupied band orbital.
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Figure S6. PDOS for bulk NTO, B1-3NalTa, B2-3NalTa, and B3-3NalTa computed using HSE06. Total

DOS (black line), Ta (blue), O (red), Sr (green); energies referenced to fermi energy.

Table S4. Bader charges for unrelaxed B2-3Na1Ta. 3NalTa (I) has the shortest Sr-Sr distance

in the enumeration and (II) is the longest one.

Structure

Distance between Sr(Ta)

Bader charges

and Sr(Na) layers (A) O near O near Sr(Ta) Sr(Na)

Sr(Ta) Sr(Na)

NTO (bulk) -1.29 —-1.29
3NalTa (I) 3.9 —1.28 -1.28 +1.49 +1.55
3NalTa (II) 13.8 —-1.05 —1.33 +1.54 +1.55
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Figure S7. Relative energies of S1-2Ta configurations with respect to Sr distance from the

top surface.
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Figure S8. (a) S2-1Ta (f-j) and S2-3NalTa (u-y) models. (b) Sr distance from surface
dependence of relative energy for S2-1Ta and S2-3NalTa models.
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Figure S9. Sr—Sr distance dependence of relative energy for B1-3Na1Ta. Relative single-point energy of

unrelaxed configurations plotted against the mean pair separation (A). (a) all Sr—Sr pairs; (b) Sr(Na)-Sr(Na)

pairs; (c) Sr(Na)-Sr(Ta) pairs. Dashed lines are least-squares linear fits; slope and R? are shown in each panel.
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Figure S10. Sr—Sr distance dependence of relative energy for B2-3Na1Ta. Relative single-point energy of

unrelaxed configurations plotted against the mean pair separation (A). (a) all Sr—Sr pairs; (b) Sr(Na)-Sr(Na)

pairs; (c) Sr(Na)-Sr(Ta) pairs. Dashed lines are least-squares linear fits; slope and R? are shown in each panel.
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Figure S11. Sr—Sr distance dependence of relative energy for B3-3Na1Ta. Relative single-point energy of
unrelaxed configurations plotted against the mean pair separation (A). (a) all Sr—Sr pairs; (b) Sr(Na)-Sr(Na)

pairs; (¢) Sr(Na)-Sr(Ta) pairs. Dashed lines are least-squares linear fits; slope and R? are shown in each panel.
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Figure S12. Electronic band structures for surface slab models.
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Figure S13. Charge density distributions of S1-4Na2Ta model. HOBO: highest occupied band orbital; LUBO:

lowest unoccupied band orbital.
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Figure S15. Layer-resolved LDOS for B1-3NalTa.
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Figure S16. Layer-resolved LDOS for B2-3NalTa.
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Figure S17. Layer-resolved LDOS for B3-3NalTa.
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