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Magnetism and magnetocrytalline anisotropies of 
ordered L10 MnPt alloy: A first principles study
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Spintronics of antiferromagnets is a new and rapidly developing field of the physics of magnetism [1-3]. Even 
without macroscopic magnetization, antiferromagnets, similar to ferromagnetic (FM) materials, are affected 
by spin-polarized current, and as in ferromagnets this phenomenon is based on a spin-dependent interaction 
between localized and free electrons. We studied electronic structure and magnetism of an ordered binary L10 type 
MnPt alloy by using density functional theory (DFT) in generalized gradient approximation (GGA). Four different 
magnetic configurations shown in Fig. 1 have been taken into account. For bulk MnPt we find Type-2 
antiferromagnetic (AFM) ground state whose magnetic configuration is FM alignment in the inter-plane but AFM 
in the intra-plane, with c/a = 0.894 which is in good agreement with experimental results [4-5]. In this 
configuration, our calculations show magnetic moment of 3.745 µB on Mn atom and 0.096 µB on Pt atom and 
in-plane magnetocrystalline anisotropy (MCA) energy of 0.22 meV/atom. For all the magnetic configurations, 
lattice parameters, magnetic moments, and MCA energies are catalogued in Table 1. In addition, MCA and 
magnetism of Mn-terminated and Pt-terminated thin films will also be discussed. 

Fig. 1. Schematic diagram of Type-1 AFM, Type-2 AFM and Type-3 AFM phase for L10 crystal structure

Table 1. Calculated equilibrium lattice parameters, a (Å) and c/a, magnetic moments (in µB) on Mn and Pt atom, 
total energy difference (in eV/atom) with respect to Type-2AFM structure and MCA energies (in meV/atom) of 
FM, Type-1, Type-2 and Type-3 AFM configuration in bulk. Previous Theoretical results are also given for comparison.
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