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FIG. 1. The α phase of EuTiO3: antiferromagnetic tetragonal
insulator. (a) Crystal structure of tetragonal EuTiO3. (b) The orbital
and atom projected density of states (DOS) for AFM-G type tetrag-
onal EuTiO
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FIG. 2. The β phase of EuTiO3: paramagnetic tetragonal insulator. (a), (c) Electronic and (b), (d) magnetic properties of the paramagnetic
β phase of EuTiO3 computed for (a), (b) nonmagnetic symmetry unbroken model and (c), (d) spin polymorphous symmetry broken model.
Spin polymorphous symmetry broken model is reproduced by the nudging of 160-atom SQS supercell of tetragonal EuTiO3 allowing internal
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FIG. 3. The γ phase of EuTiO3: paramagnetic cubic insulator. (a), (d) Electronic, (b), (e) magnetic, and (c), (f) structural properties of
paramagnetic γ phase of EuTiO3 computed for (a)–(c) nonmagnetic symmetry unbroken model and (d)–(f) spin polymorphous symmetry
broken model. The spin polymorphous symmetry broken structure is obtained by the nudging of 160-atom SQS supercell of cubic EuTiO3

allowing internal relaxation and volume optimization but keeping cubic lattice vectors. The band-gap region in (d) is shown in yellow. The
dashed black line in (e) shows the magnetic moments in the α phase. Contribution of different modes to symmetry breaking in paramagnetic
γ phase is computed as Ik
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