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For an industrial spin-transfer torque (STT) MRAM, low switching current and high thermal stability are required, simultaneously.
For this point of view, it is essential to find magnetic materials which satisfy high spin polarization and strong perpendicular
magnetocrystalline anisotropy (MCA). In this paper, we investigate electronic structures and MCA energies of perovskite CoFeX;
(X=0,F, S, Cl). For X=F and CI, spin polarization at the Fermi level are 97 % and 96 %, respectively, which are close to a half
metal. Furthermore, Co-terminated 5-monolayer (ML) CoFeX; (X =0, F, S, Cl) films show perpendicular MCA. In particular, the
MCA energy of the Co-terminated CoFeCl; is about 1.0 meV/cell which is three times larger than that of a 5-ML CoFe film.
Therefore, we expect to realize a magnetic material with high spin polarization and strong perpendicular MCA energy by utilizing
group 6 and 7 elements in the periodic table, and to contribute to commercializing of the STT-MRAM.
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Fig. 1. (Color online) Perovskite structures of CoFeX; and FeCoXs.
Blue, orange and red spheres correspond to Co, Fe and X,
respectively. Gray line connects X atoms denotes octahedral site.
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Table L. Calculated lattice constants and magnetic moments of bulk
CoFeO3;, FeCoF;, CoFeS;, CoFeCls.

CoFeOs FeCoF; CoFeS; CoFeCly
LC (A) 3.700 4.070 4410 4.795
Co 2.557 2.097 2.244 2427
MM (ug) Fe 2415 3.218 2.031 2.225
X 0.284 0.102 0.219 0.106
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Fig. 2. (Color online) Calculated total energies of CoFeX; and FeCoX;. Square and circle symbols represent CoFeX; and FeCoX, respectively.
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Fig. 3. (Color online) Density of states (DOS) of bulk CoFeOs, FeCoF;, CoFeS;, CoFeCl;. Gray shade is total DOS of unit cell. Solid, dashed,

dotted lines represent partial DOS of Co, Fe and O, respectively.
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Fig. 4. (Color online) MCA energies of 5-ML CoFeO;, FeCoF;,
CoFeS;, CoFeCl;. Square (circle) corresponds Co (Fe)-terminated
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perpendicular (in-plane) MCA energy.
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Fig. 5. (Color online) Atomic-projected density of states of the Co(S) and Fe(S) in Co- and Fe-terminated CoFeCl; thin films, respectively.
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