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unlikely to appear in appreciable concentrations (>10





orientational alignment between the two (Figure S1 in the
Supporting Information). Room temperature four-point probe
measurements on the CMO and GZO fi



Cr1.4Mn1.6O4 films, respectively, consistent with the XANES
results.

To quantitatively determine fractions of anti-site defects,
REXD was carried out near Cr and Mn edges, and Figure 3
shows the results. Figure 3a contains the enlarged plots for the
(222) and (422) peaks near the Mn edge of the Cr1.7Mn1.3O4
film and shows that the intensity minima appear at different
energies for the two reflections. The observed minimum is
mostly due to the minimum in f1



Parts b to e of Figure 3 shows the full data sets of (222) and
(422) reflections for the Cr1.7Mn1.3O4 film. The circles are
corrected integrated intensities, and the lines are best fits based
on structure factor calculations using the fraction of Mn or Cr
as the fitting variables. For Oh sites, the agreement between the
data and the simulation is very good, with both data sets
pointing to the same site occupancy: MnOh = 15 ± 2% and CrOh

= 85 ± 3%. The Td sites are predominantly occupied by Mn
(100% ± 3%), and there is little, if any, CrTd. The occupancies
on the Td (or Oh) site sum to unity, which indicates there is no
cation vacancy within the accuracy of the measurement. We
conclude that the Cr occupies <3% of the Td sites. REXD
shows that this film, made from a nominally stoichiometric
target, has excess Mn on the Oh sites, which is confirmed by
XRF (see Table 2). The deviation from target stoichiometry is
not surprising because it is predicted that CMO tends to form a
Mn-rich compound that tolerates excess Mn on the Oh sites.16

It is worth pointing out that the excess Mn(Isin63-245304stoipes
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