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 competing structures from empirically parametrized interatomic

potential functions. This approach too, relies on selecting certain
pieces of the full ionþ electron total energy and on specific,
approximate analytic forms of the potential terms. This approach
has been applied[20] to a very restricted number of cases
(54 compounds), predicting correctly 45 compounds (or 83%
success).

Instead of minimizing pre-selected pieces of the full total-
energy, one might of course attempt to minimize an all-inclusive
total energy expression, such as the density-functional and
Hartree–Fock expressions. The density-functional calculations
of the total energy were done by Marinelli et al. for In2MgS4,

[16]

Warren et al. and Thibaudeau et al. for Al2MgO4,
[21] and Wei et al.

for 18 spinel compounds.[22] The Hartree–Fock calculations of the
total energy were done by Catti et al. for M2CrO4 (M¼Mg, Mn, Zn)
and Mitchell et al. for M2ZnO4 (M¼Al, Fe).[23] Seko et al. used the
cluster expansion method combined with density-functional
calculations to investigate the ground state structures of 6 spinel
compounds.[24] This successful deductive approach, however, is
not easily applicable to large databases, works on a case by case
basis, and requires optimization of the total energy with respect to
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the conflict with the orbital radii approach is also not necessarily a
contradiction. Third, ten cases are true errors. Cd2PbO4, Cd2PtO4,
Cd2SnO4, Ga2PbO4, Pb3O4, Tl2CrO4, Sc2MgO4, and Ti2NaO4 were
determined experimentally to exist in S3,[6] S3,[6] S3,[13] b21,[5] d1,[5]

b11,[5] b9,[12] and b9[12] structures (see Supporting Information),
respectively, but appear in the map in the spinel (b5) region.
As2NiO4 has the d1 structure,[5] but is placed in the map in the
region of b33. Ni2RhS4 is reported to exist in the spinel structure,[6]

while its orbital radii place it inside thed3 region.The spinel andd3
structures (see Figs. S1 and S5 in the Supporting Information) are
closely related: both have their 2/3 cations octahedrally coordi-
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A and B ions,[37] including every compound that can be included.
There are 40 compounds that are included in orbital radii maps but
cannot be included in Shannon’s radii maps (see Supporting
Information). The 5 compounds containing U (not included in
orbital radii maps) are included in Shannon’s radii maps. The
success rates of the structure-field maps and cation-distribution
map using Shannon’s crystal radii[37] (see Figs. S10 and S11 in the
Supporting Information) are 92% and 74% compared to the
success rates of theorbital radii maps at 98%and 96%, respectively.
Shannon’s radii








