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Figure S1. (a) High-angle annular dark-field (HAADF) image of several dozens
of NP for sample S4. (b) Energy Dispersive X-ray (EDX) spectrum of the area of
NP shown in image (a). Peaks correspond to C, Co, Fe and O elements. (c) Table
of the comparison of Fe and Co percentages for samples S1 and S4. Errors are

indicated in parenthesis.
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Co:Fe compostion
Co 27(2)%

Fe 73(2)%

Element S1 (%) S4 (%)
Co 33 (4) 27 (2)
Fe 67 (7) 73 (2)
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Figure S2. Langevin fits to Eq. (1) (solid lines) of the magnetization curves at 300
K for S1 (green spheres), S2 (blue spheres), S3 (red spheres) and S4 (black

spheres) samples.
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Figure S3. XMCD spectra calculated using ligand field multiplet theory (a)
Spectra for Fe** (Oh), Fe?* (Td), Fe?* (Oh). The most relevant simulation
parameters are: i) reduction of 70% (80%) for dd(pd) Slater integrals; ii) exchange
=10 meV and -10meV for Oh and Td sites, respectively; iii) broadening: gaussian
= 0.25 eV, lorentzian = 0.25eV (0.5eV) for L3 (L2); iv) 10Dq = 1.2eV and -0.6eV
for Oh and Td sites, respectively. Temperature = 3K. (b) Spectra for Co?* (Oh)
and Co?* (Td). The most relevant simulation parameters are i) reduction of 70%,
80% and 75% for Fdd, Fpd and Gpd Slater integrals; ii) exchange = 12.6 meV
and -12.6 meV for Oh and Td sites, respectively; iii) broadening: gaussian =
0.2eV, lorentzian = 0.1eV (0.3eV) for L3 (L2); iv) 10Dq = 1.2 eV and -0.6 eV for
Oh and Td sites, respectively. Temperature = 3K.
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Figure S4. XMCD hysteresis loops in surface-sensitive TEY mode (black) and
bulk-sensitive TFY mode (red) recorded with a Si photodiode at 2 K within + 69
kOe (for clarity, only data within + 40 kOe are shown) for the sample S4 for the
cationic sites: Fe?* (Oh), Fe3* (Oh), Fe3* (Td) and Co?* (Oh). The XMCD loops
were collected at the Fe and Co absorption peaks from Fig. 4 corresponding to
the following energies: Fe?* (Oh) = 706.9 eV, Fe3* (Td) = 708.1 eV, Fe®* (Oh) =
708.7 eV, and Co?* (Oh) = 777.7 eV. Note that the hysteresis loop for the Fe3*
(Td) has been reversed along the magnetization axis for the sake of comparison
with the Oh loops.
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