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Abstract We report the pressure (P) dependent Curie temperature, Tc (P) in a FeCoNiCuMn high 

entropy alloy (HEA). We analyze Tc (P) in terms of d-orbital contraction to explain changes in 
magnetic exchange interactions (Jex).  Considerations of the d-radius contraction inferred from 
the composition dependence of Tc in c-Fe-Ni are combined with experimental data for P-

dependent lattice constants and magnetic measurements of Tc (P), to calculate contributions of 
atomic spacing and d-orbital radii to Jex. We show the d-orbital contraction with P captures 
most of the Tc variation in this alloy. 
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1 Introduction 
 

High entropy alloys (HEAs) are multicomponent systems where configurational entropy is larger 
than the fusion entropy of most common metals.[1–4] In many HEAs, BCC or FCC phases are 
entropically stabilized avoiding intermetallic formation to enhance solid solution 
strengthening.[5] The most frequently studied FCC HEAs are Cantor alloys consisting of 

equiatomic concentrations of Cr, Mn, Fe, Co, and Ni.[3] The magnetic behavior of the 
constituent atoms make then natural candidates for magnetic properties. HEAs have been 
studied for magnetocaloric effect applications primarily based on the hypothesis that the 

mixing of different atomic species would broaden the magnetic entropy curve and increase the 
working range of the material while retaining robust mechanical properties,[6–10] though 
recent work by Law et al. has produced MCE HEAs with a first order magnetostructural 

transition as well.[11] Magnetic investigations of HEAs have optimized the magnetocaloric 
effect near room temperature and describe the discrete exchange interactions in the system 
which act to distribute contributions to the magnetic entropy.[12] Prior work on Cantor-like 

alloys containing Fe, Co, Ni, Cu and Mn has focused on the study of pairwise exchange bonds 
between magnetic atoms in the disordered magnetic systems and the dependence of Curie 
temperature, Tc, on composition and pressure. Curie temperature engineering in metals with 
direct exchange interactions is based on understanding the Tc dependence on interatomic 

distances and magnetic d-orbital overlap in predicting the magnetic exchange interactions, Jex, 
by the Bethe-Slater curve.[13, 14] The Bethe-Slater curve was originally derived semi-
empirically considering the Heitler-London theory of the chemical bond in  
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