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FIG. 1. (a) Summary of different degrees of symmetry breaking (SB) and their effect on the electronic structure in LaTiOs. The reference
system both below and above the Néel transition is defined here as a monomorphous cubic structure without any local motifs that could
break symmetry, hence being a (possibly false) metal. Electronic structure of 8-PM LaTiOj3 as described with (b) nonmagnetic and (c) spin-
polymorphous models where both structural and spin SB are allowed. The results are presented for PBEsol+U with a U value of 2.5 eV.
The inset show details on local and total magnetic moments in the system. The space group in quotation marks references a global average
structure. Occupied states are shown as shadowed.

existence of structural and magnetic m-DOFs if their for-
mation lowers the internal energy of the system. For
magnetically ordered phases [e.g., ferromagnets (FMs) and
AFMs], the lowest magnetic orders identified by Varignon
et al. [18,19,28] are used. For the PM phases, we utilize
the spin-polymorphous description—spin special quasiran-
dom structure (SQS) [29]—which is generated for spin-up and
spin-down local magnetic motifs with a global zero magnetic
moment using a 160-atom supercell. Such a polymorphous
description corresponds to the high-temperature limit of a
random spin PM [16,30]. There are a few important conse-
quences of the application of the spin-polymorphous model:
(i) a spin-polymorphous system has significantly lower energy
than a NM approximation in the system; (ii) while the NM
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