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INTEGRATED CRYSTAL ORBITAL BOND
INDEX (ICOBI) ANALYSIS

In the main manuscript we report a preference for
cis-OLiyFe, over trans-OLisFe, oxygen coordination in
Li,FeSO. Many heteroanionic materials exhibit a sim-
ilar preference for cis coordination of anions, which is
often attributed to cis coordination giving a stronger co-
valent interaction between anions and transition metal
ions, due m-bonding between anion p and transition-
metal d orbitals [1-6]. Here, we characterise the degree
of “covalency” in Li,FeSO by calculating integrated crys-
tal orbital bond index (ICOBI) values [7] for the three
exemplar structures described in the main manuscript
(Table. I). Smaller ICOBI values indicate more “ionic”
bonding. The absolute ICOBI values are similar to those
calculated for LiCl, indicating that Li,FeSO is highly
ionic [7]. By comparison, the Ti-O bonds in BaTiO4
have an ICOBI value 3 times higher than we obtain for
LiyFeSO [7]. This high ionic bond-character is consistent
with our proposal that the preferential cis-OLi,Fe, short-
range ordering in Li,FeSO is directed by electrostatics—
specifically, anion-polarisation of anions with polar co-
ordination environments, with a resulting electrostatic
stabilisation of these coordination motifs.

Structure r(Fe-X) / A ICOBI (Fe-0)
trans low-energy 1.97 0.23
cis high-energy 1.96 0.25
cis ground-state 1.99 0.22

TABLE I. Iron-oxygen bond lengths and ICOBI values for
the different structures of interest.

PROJECTED DENSITIES OF STATES

Fig. 1 shows projected densities of electronic states
(pDOS) for the three exemplar Li,FeSO structures anal-
ysed in the main manuscript.

ENERGETIC DIFFERENCES DUE TO
MAGNETIC ORDERING

Table. II lists the energy differences between ferromag-
netic (FM) and antiferromagnetic (AFM) spin configura-
tions for the three exemplar structures discussed in the
main manuscript.

Structure AEpM_AFM / meV atom !
trans low-energy -7.2
cis high-energy -10.0
cis ground-state -8.4

TABLE II. Stabilisation energy for AFM versus FM spin or-
dering, AFErM_arMm, for the three exemplar Li,FeSO struc-
tures analysed in the main text.
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FIG. 1. Projected densities of states (pDOS) of the cis ground
state structure (top panel), cis high-energy structure (middle
panel), and trans low-energy structure (bottom panel).
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