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Figure 1: Details of the simulation of the X-band EPR spectrum of Cr®** in
MGO. The simulated spectrum (Sim) is the weighted sum of isolated Cr**
ions (Sim1) and clusters of antiferromagnetically coupled Cr*" ions (Sim2).
Sim1 considers Cr®* in octahedral sites with trigonal distortion, submitted
to strong strain broadening induced by the high level of antisite disorder.

2 XRD and Rietveld refinement

The reference compound ZnCryO4 (ZCO) compound (compared for EXAFS
pattern in Figure 6 of main paper) was prepared by solid state method by
mixing thoroughly the constituents, ZnO and CrOs, in cation stoichiomet-
ric ratio and annealed at 1300°C. The sample was characterized by X-ray
diffraction using Cu-Ka radiation in the angular range of 20° to 80°. The
diffraction patterns of all compounds were Reietveld refined using FullProf



Table 1: Simulation parameters of powder EPR spectra of Cr-doped ZGO,
ZAO and MGO samples.

Sample g, = g, g, D (cm™)
d-ZGO 1.976 1.977  0.525+£0.002
d-ZAO  1.98(2) 1.97(2) 0.932+£0.001
d-MGO 1.99(5) 1.95(5) 0.63540.001

suite and the data along with calculated patterns and residues are presented
in Figure 2. The parameters obtained after refinement are given in Table 2.

3 EXAFS measurements

The parameters obtained from Cr K edge EXAFS fitting of the Cr3* doped
ZGO compounds, d-MGO, d-ZAO and ZCO in the k range 3 to 10 A" are
shown in the Table 3 below.

Zn K edge and Ga K edge EXAFS patterns were fit for d-ZGO, s-ZGO
and e-ZGO compounds. The experimental curves along with the fits for one
of the compounds d-ZGO are shown in the Figure 3, and the parameters
obtained by fitting are tabulated in Table 4.
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Figure 2: Rietveld refined XRD patterns along with residual patterns (blue
lines) for the Cr3* doped ZGO, MGO and ZAO compounds, and for ZCO

compound (bottom). The peaks are indexed for e-ZGO compound (JCPDS

38-1240).
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Figure 3: FT magnitude of EXAFS pattern: (a) Zn K edge experimental
spectrum along with fit in back transformed k space in k range 2 to 11 A=,
(b) Ga K edge experimental spectrum along with fit in the k range 2 to 14

A~! in back transformed k

space for d-ZGO compound.



Table 4: Parameters obtained by Zn K edge and Ga K edge EXAFS fitting

for the Cr3* doped d-MGO and d-ZAO compounds.

Zn K edge fitting

7Zm-0 /m-Ga /m-7Zm
Samples
R (A) o? (A?) R (A) o? (A?) R (A) o? (A?)
d-ZGO | 1.96 (2) 0.005 (5) | 3.452(5) 0.0072 (5) | 3.572 (6) 0.0027 (9)
s-ZGO | 1.97 (2) 0.005 (3) | 3.459 (4) 0.0069 (3) | 3.586 (5) 0.0034 (7)
e-ZGO | 1.97 (2) 0.005 (3) | 3.465 (4) 0.0069 (3) | 3.591 (5) 0.0038 (7)
Ga K edge fitting
Ga-O Ga-Ga Ga-Zn
Samples
R (A) o? (A?) R (A) o? (A?) R (A) o? (A?)
d-ZGO | 1.981 (8) 0.005 (1) |2.964 (8) 0.0043 (2) | 3.45(2) 0.007 (1)
s-ZGO | 1.97 (1) 0.0055 (7) | 2.963 (9) 0.0048 (2) | 3.458 (9) 0.007 (1)
e-ZGO | 1.97 (1) 0.0061 (7) | 2.957 (7) 0.0049 (2) | 3.464 (8) 0.007 (1)




