
SUPPLEMENTARY FIGURES

Supplementary Figure 1: Effect of the employed density functional theory (DFT)

exchange-correlation energy functional on the calculated formation energy of oxygen

vacancies for non-stoichiometric SrTiO2.75. (a) PBE+U results obtained by considering

U = 4 eV [1,2]. (b) PBE+U -D2 results obtained by considering U = 2 eV and Grimme D2

dispersion corrections [3]; the Grimme D2 dispersion correction coefficients adopted for Sr

and Ti ions are those of Kr and Ar (i.e., closest noble gas elements in the periodic table),

respectively, as this computational strategy has been successfully applied to other

inorganic crystals in previous works [4,5]. Results obtained for (c) the local density

approximation (LDA [6]) and (d) the recently proposed meta-GGA functional SCAN [7,8].

Geometry relaxations were performed only for the PBE+U (U = 4 eV) case. All Evac

results are qualitatively analogous to those reported for the PBE+U (U = 2 eV) functional

in the main text.
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Supplementary Figure 2: Full phonon spectra estimated for stoichiometric and

non-stoichiometric STO thin films subjected to large biaxial strains. (a) SrTiO3 under a

compressive biaxial strain of −4%. (b) SrTiO3 under a tensile biaxial strain of +4%.

(c) SrTiO2.75 under a compressive biaxial strain of −4%. (d) SrTiO2.75 under a tensile

biaxial strain of +4%. For large biaxial tensile strains, small numerical artifacts, probably

related to the neglection of long-range quadrupolar and higher-order multipolar

interactions between atoms [9], affect the estimation of the acoustic phonon branches at

reciprocal space points close to the first Brillouin zone center. Nevertheless, the

contribution of such ill-defined phonon frequencies to the quasi-harmonic free energy of

STO can be safely neglected (i.e., are disregarded for the evaluation of Eq.(3) in the main

text) due to the relatively high temperatures considered in this work (i.e.,

500 ≤ T ≤ 1000 K) [9,10].
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