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Dp-11-124 Magnetocrystalline anisotropy of D0,,-Mn,Ga: Density functional study

YUN Won Seok, CHA Gi-Beom, HONG Soon Cheol

Dept. of Physics, Univ. of Ulsan.

Recently, research interest in perpendicular magnetic anisotropy (PMA) for applications in spin valves and magnetic
tunnel junctions has been strongly raised. Because of PMA materials can overcome superparamagnetic limit so to
retain the thermal stability of high-density magnetic recording media. The PMA materials with large spin

polarization, low saturation magnetization, and high Curie temperature are further required. Among them, Mn,Ga
with DO0,,-structure is a good candidate. Very recently, Wu et al. [1] reported that the Mn, Ga film has a giant PMA
(K, =1.2x107 erg/em’) and low saturation magnetization (M=250 emu/cm?). In this work, we focused on
magnetocrystalline anisotropy (MCA) of D0,,-Mn,Ga by using all-electron full-potential linearized augmented
plane-wave method within the generalized gradient approximation. In the D0,, structure, a pure Mn layer and a
mixed Mn-Ga layer are repeated in turn along the z-coordinate. In result, there are two inequivalent positions of the
Mn atomic types in DO0,,. The magnetic ground state was calculated to be ferrimagnetic with respect to
ferromagnetic by the eneréy difference of 144 meV/Mn. The calculated magnetic moment of Mn I (in the mixed
Mn-Ga layer) and Mn II (in the pure Mn layer) are 2.86 and -2.32 y; for the bulk DO,,-Mn;Ga, respectively. We
will discuss in more detail the MCA and magnetism at the bulk and the surface of D0,,-Mn,Ga with a single-particle
energy spectra. [1] F. Wu, S er al., Appl. Phys. Lett. 95, 122503 (2009).
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