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Molecular dynamics:
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Figure S1. Calculated average internal energy as function of temperature for bulk ordered and
disordered maghemite.
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Figure S2. Calculated average volume per Fe2Os as function of temperature for bulk ordered and
disordered maghemite.

Figure S3. Molecular dynamics snapshots of the migration of an iron atom from a tetrahedral site to
an octahedral site, at 1000 K. Left: view along the [110]. Right: view along the [010] direction. Iron
ions are pale red in color; oxygen ions are dark red.



Figure S4. TEM bright field images with high magnification for specimens P200 (top) and P520
(bottom).
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Figure S5. Electron diffraction for both microwave plasma synthesized samples.
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Figure S6. Background-subtracted EELS spectra at O-K (a) and Fe-L23 (b) edges. The spectra for both
microwave plasma synthesized materials are very similar. The O-K edge is composed of a prepeak
slightly below 530 eV, a broader edge with maximum intensity at ~540 eV, a weaker maximum ~545
eV, and a major and broader contribution at ~560 eV. The energy difference between prepeak and
main peak of the O-K edge is 9.6 +0.3 eV for both materials. This is slightly lower than the values
indicated in [S1] for y-Fe:0s. The core losses at the Fe L23 edge show also the typical and expected
features for y-Fe20s. The energy difference of both maxima is 13.2 +0.3 eV. This is in good agreement
with Colliex et al. [S1].

[S1] Colliex, C.; Manoubi, T.; Ortiz, C. Electron-energy-loss-spectroscopy near-edge fine structures
in the iron-oxygen system. Phys. Rev. B 1991, 44, 11402-11411.
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Figure S7. Example of Williamson Hall plot for sample P520.
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Figure S8. 2theta range from 6 to 10 of the Aldrich sample. The superstructure peak are highlighted
by the arrows.
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Figure S9. Rietveld refinements for Aldrich (a), Iolitec (b), P520 (c) and P200 (d) samples.
Experimental pattern (black crosses), fit (red curves) and differential (blue line) are reported. In the
insets the high 2theta range is highlighted.
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Figure S10: Normalized experimental patterns across the main maghemite diffraction peaks.



G(n

G

G(n)

r/A

G

0 10 20 30 40 50 60 0 5 10 15 20 25

r/A r/A

Figure S11. PDF refinements for Aldrich (a), Iolitec (b), P520 (d) and P200 (e) samples. Experimental
pattern (black symbols), fit (red curves) and differential (green line) are reported.
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Figure S12. Experimental PDF of Aldrich (a), Iolitec (b), P520 (c) and P200 (d) samples at 120K

(black), 180 K (blue), 240 K (red) and 295 K (green).
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Figure S13a. Back Fourier transform best-fit curve and single contributions for sample P200.
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Figure S13b. Back Fourier transform best-fit curve and single contributions for sample P520.
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Figure S13c. Back Fourier transform best-fit curve and single contributions for sample Iolitec.
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Figure S13d. Back Fourier transform best-fit curve and single contributions for sample Aldrich.
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Figure S13e. Back Fourier transform best-fit curve and single contributions for sample P200 with the

new coordination number CN’ values.
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Figure S14. EMR spectra of y-Fe20s samples heating up to 420 K. Red arrows indicate heating.




