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Investigation of Cu-doped borides, AlFe2-xCuxB2 
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Introduction
We have previously reported a ternary boride, AlFe2B2, which exhibits a signiﬁcant magnetocaloric effect. Magnetocaloric materials have enjoyed considerable attention in recent years due to their potential as central players in refrigeration technologies of the future. The successful implementation of such technologies depends on the development of soft magnets with high saturation magnetization that operate at close to ambient temperatures and are built from cheap, earth-abundant elements, as opposed to more costly rare-earth elements. Our magnetocaloric material, AlFe2B2, shows ferromagnetic ordering at ~ 300 K and is composed from abundant, lightweight elements; subsequently, we have also investigated an isostructural compound, AlMn2B2, which exhibits strikingly different magnetic behavior from that of AlFe2B2. In an effort to expand this class of materials and tune their magnetic ordering temperatures, we have now turned our attention to a series of Cu-doped borides, AlFe2-xCuxB2. 

Experimental
[image: ]	Samples of Cu-substituted boride, AlFe1.8Cu0.2B2, were investigated using the 8 T SC magnet-equipped Mössbauer spectrometer available in the EMR facility.

Results and Discussion
	To assess the effect of Cu substitution on the electronic structure of the AlFe1.8Cu0.2B2 quaternary phase we have recorded a series of ﬁeld- and temperature-dependent Mössbauer spectra. The best fit to the experimental data was obtained considering two distinct spectral components. The major component yields the red sub-spectrum in Fig.1 and is characterized by parameters that are essentially identical to those observed previously by us for AlFe2B2. This component accounts for ~ 85 % of the spectral area and is characterized by z0 = 88.5 T, dz = 2.1 T,  = 0.52 mm/s,  = -0.02 mm/s. The minor contribution shown in blue is characterized by a considerably broader distribution of hyperfine fields. This large distribution in hyperfine fields suggests a heterogeneous distribution of iron sites within this component. This minor component accounts for the remaining of the iron present in the sample (~ 15 %) and, in zero field, is described using z0 = 0 T, dz = 30 T,  = 0.5(1) mm/s and  = 0 mm/s. The observation of two distinct components, one of which being essentially identical to AlFe2B2, suggests the presence of phase separation.

Conclusions
	Data suggest that the attempted Cu-substitution to produce the quaternary phase yielded instead a phase-separated material, the majority of which matching the ternary phase AlFe2B2.  
Fig.1 Field-dependent spectra recorded at 4.2 K on a powder sample of AlFe1.8Cu0.2B2. The solid gray line is a simulation obtained considering two contributions.
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