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 Magnetic recording technology and permanent magnet applications demand alternative magnetic 

materials with improved magnetic anisotropy energy (MAE) and its temperature dependence. Rapidly 

decreasing grain size of data storage media requires large anisotropy within the corrosion resistive material set 

with suitable temperature dependence. Permanent magnet for electric vehicle (EV) and wind turbine 

applications are facing severe challenges due to limited availability, pricing and environmental hazard of mining 

rare-earth materials (RE).  

 In this presentation I focus on mechanisms of MAE and its temperature dependence for two classes of 

materials (i) M-X where M=( Fe, Co), X= (Pt, Pd) and   (ii) Mn-Y where Y=(Al, Bi). To gain necessary 

understanding of MAE and its temperature dependence we employ multi-scale modeling approach which 

combines a microscopic model of the magnetic interactions and statistical modeling/theory techniques [1,2]. 

The microscopic model of the magnetic interactions is tested against measurements of the temperature 

dependent magnetic properties for nano-particulate and granular FePt thin films [3] including MnBi with 

anomalous dependencies [4]. I conclude with summary of examples for calculations of complete set of material 

parameters (Tc,A, Ms, K) needed  to guide search/development of alternative materials for discussed 

applications.  
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