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Figure 1.  Conventional X-ray diffractograms (Cu Kα1/Kα2 = 2, λ = 1.542 Å ) of two different samples. 

a) 1Fe:0Co samples densified at the same temperature (700 ºC) from xerogels prepared with 1 mmol 

(renamed as (*)Fe sample) and 5 mmol of organic surfactants. b) XRD evolution with the 

densification temperature, from oxides (500 ºC) to a high metallic phase (700 ºC), for the 2Fe:1Co 

sample. 
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Figure 2. Rietveld refinements for the 

synchrotron X-ray diffractograms of 

the samples: 1Fe:0Co, 19Fe:1Co, 

5Fe:1Co, 2Fe:1Co and 1Fe:2Co, 

respectively. The experimental data, 

background and the capillary-

amorphous contributions are printed in 

dark-grey, grey, and red-wine colors. 

The contribution of the adjusted phases 

to the total diffractogram are shown in 

different colors at the right column of 

the legend. The difference between the 

Rietveld model and the experimental 

data is shown in gray-yellow color at 

the bottom of each graph. 
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Figure 4. XANES spectra of different references foils along with the three samples studied. a) and b) 

at the Fe and Co K-edge absorption edge showing their respective set of oxides: {FeO, α-Fe2O3, 

Fe3O4} and {CoO, Co3O4}. 

 

 

Law-approach-to-saturation fitting method (LAS). At the high applied field region, the 

changes in magnetization are small and the main contribution of magnetization arises from rotation 

mechanisms, and hence, an estimation of the magnetic anisotropy only coming from crystal 

anisotropy is obtained. As Akulov demonstrated [1], the 𝑀(𝐻) at a high field applied can be 

approximated by: 𝑀(𝐻) ∝ 𝑀𝑠 (1 −
𝑎

𝐻
−

𝑏(𝐾)

𝐻2 ), where 𝑎 is a parameter related with the leakage field 

from ferromagnetic materials following the Néel’s theory [2] and 𝑏(𝐾) ∝
𝐾2

(𝑀𝑠𝐻)
2 for cubic NPs with 

randomly oriented easy axis [3]. We calibrate the 𝑀(𝐻) equation computing the proportional factor 

d by fitting our hysteresis loop data of the *Fe sample, introducing the well-known value reported in 

the literature of K = 46.8 kJ/m3 for α-Fe at 300 K [4]:  

𝑀(𝐻) = 𝑀𝑠 (1 −
𝑎

𝐻
− 𝑑 (

𝐾

𝑀𝑠𝐻
)
2
)      (1) 
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Fixing the obtained value of 𝑑 = 57 are determined the values of K for Fe:Co samples. 

Figure 5.  Law-approach-to-saturation fitting method at the high applied field region for the first 

quadrant branch of hysteresis loops taken at 300 K. a) Normalized curves for the (*)Fe, 2Fe:1Co, and 

1Fe:2Co samples showing a softer magnetic character for such (*)Fe sample. (b) Fitting for the d 

parameter with the (*)Fe sample by a known anisotropy constant value of K=46.8 kJ/m3. (b2), (b3) 

Fittings of K values for the curves of the samples 2Fe:1Co and 1Fe:2Co, respectively 
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