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Half-metallic Mn:RuAl/MgO (001) heterojunctions: An ab intio study
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In spintronics applications, materials possessing high spin polarization and high Curie temperature

(Tc) are highly desired. Many Co-based Heusler alloys are known to have these features. Recently we

extended our research to exploration of Co-free Heusler alloys with high 7c and high spin polarization

at the Fermi level [1]. Based on first-principles calculations, we studied Mn;RuAl full Heusler alloy in

its bulk form and its heterojunctions with MgO. Mn2RuAl crystallizes in cubic HgCuTi-type inverse

Heusler structure. The magnetic ground state is ferrimagnetic with net magnetic moment of 1.0 g,

which is consistent with the previous report [2]. The Curie temperature is predicted to be 670 K within

a mean-field approximation. The electronic structure is nearly half-metallic in its bulk phase as shown
in Fig. 1(a).

Thereafter, we studied MnRuAl/MgO (001) heterojunctions for both the MnAl and MnRu

terminations, in which Mn atoms are located on top of O atoms. It turns out that the MnAl-terminated

interface is energetically more favorable than the MnRu-terminated one. We observed that the
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of MgO-based magnetic tunnel MnRu-terminated interfaces.

junctions (MTJs). We discuss the
temperature dependence of tunneling magnetoresistance in Mn,RuAl/MgO/Mn2RuAl MTIJs on the
basis of the magnetic stiffness of MnoRuAl beneath the interface with MgO.
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