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FIG. 2. Comparison between an experimentally measured PDF
at room temperature [41] (blue empty circles) and DFT pre-
dicted PDF (red lines), shown together with the difference (green
lines) for (a) monomorphous NM minimal-cell model (tetragonal, 2
f.u./cell), (b) constrained polymorphous PM supercell in the absent
of atomic displacement (tetragonal, 384 f.u./cell), and (c) relaxed
polymorphous PM supercell in the presence of atomic displacement
(tetragonal, 384 f.u./cell). The overall R factors are also given. Red
circle in (b) shows the disagreement around 4 Å.

spin local environments—such as up-spin Fe coordinated lo-
cally by a variable number of up- and down-spin Fe atoms
(so-called spin polymorphous network). The representation
also provides the possibility of creating broken spatial sym-
metries (positional local environments), if these would lower
the total energy. These include distribution of Fe-Fe and Se-Se
bond lengths, local deviations from tetragonal symmetry (so-
called positional polymorphous network), as well as different
moments and different charge density on different Fe sites.

The cell size is increased to achieve convergence in the total
energy per atom [Fig. 1(e)]. If the underlying chemical bond-
ing in the system at hand does not benefit from the existence of
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TABLE III. Generation parameters of the calculated PDF shown in Fig. 2 in the main text: (a) monomorphous NM minimal-cell model
(No, No), (b) constrained PM supercell (Yes, No), and (c) relaxed PM supercell (Yes, Yes).

Scaling factor δ1 ADP of Fe (U11, U22, U33) (Å2) ADP of Se (U11, U22, U33) ( ˚
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APPENDIX D: PEAK ANALYSIS OF A-� BANDS IN THE
CALCULATED SPECTRAL FUNCTION

The three bands α-γ near the Fermi level are extracted
from the calculated spectral function of the (Yes, Yes) PM su-
percell [two-dimensional colored contour in Fig. 6(a), which

is identical to the one shown in the main text; Fig. 1(b)], via
the Lorentzian peak fit, as shown by the black dashed lines
in Figs. 6(a) and 6(b), then compared to the ARPES peaks
extracted from literature [34–36], shown as empty red circles
in Figs. 1(a), 1(b), and 6(a).
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