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Recent theoretical calculations predicted that a system composed exclusively of 3d transition metals without 4d/5d transition metals
or rare earth metals can have strong perpendicular magnetocrystalline anisotropy (MCA) if Fe and Ni layers are arranged
appropriately. They considered only Fe-terminated surfaces, noting that Fe/MgO(001) and CoFeB/MgO(001) show strong
perpendicular MCA. In this paper, we investigate magnetism and MCA of Ni/Fe(001) surface where Ni layer is positioned at the
surface, by using complementarily the first principles calculational methods of Vienna Ab-initio Simulation Package (VASP) and Full-
potential Linearized Augmented Plane Wave (FLAPW) method. Comparing results of magnetism and MCA obtained by VASP with
the results by FLAPW method, we find the VASP results do not show big difference from results by FLAPW method. Magnetic
moments of Fe and Ni are enhanced due to strong hybridization between Fe and Ni bands. MCA of Ni/Fe(001) is parallel to the
surface, which implies the surface termination plays a crucial role in determining MCA of a system.
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Table L. Interlayer spacings (in A) of Ni/Fe(001) with 2D lattice
constants of 2.8665 A and 3.01 A.

a=2.8665A a=301A
Ni(S)-Fe(l) 12797 1.1648
Fe(I)-Fe(I-1) 1.4454 1.3930
Fe(I-1)-Fe(C) 1.4109 1.3505
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Table II. Calculated atomic-resolved magnetic moments of Ni/
Fe(001) with 2D lattice constants of 2.8665 A and 3.01 A.

a=2.8665A a=3.01A
VASP FLAPW VASP FLAPW
Ni(S) 0.848 0.891 0.839 0.884
Fe(I) 2.650 2.731 2.708 2.791
Fe(I-1) 2.444 2.524 2.516 2.601
Fe(C) 2.371 2.462 2.503 2.590
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Table III. Spin-channel contributions to magnetocrystalline anisotropy
energies of Ni/Fe(001) with 2D lattice constants of 2.8665 A and
3.01 A

a=2.8665 A a=301A
Total -0.761 (—0.808) -0.834 (~0.800)
6]8) 0.268 0.203
DD -1.132 -1.271
UD 0.100 0214
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Table IV. Atom-by-atom contributions to magnetocrystalline
anisotropy energies of Ni/Fe(001) with 2D lattice constants of
2.8665 A and 3.01 A.

a=2.8665 A a=301A
Ni(S) ~0.644 ~0.778
Fe() ~0.319 ~0.422
Fe(I-1) 0.111 0.059
Fe(C) -0.013 0.005
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Fig. 1. (Color online) Partial density of states of Ni(S) and Fe(I) with 2D lattice constants of 2.8665 A.
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Fig. 2. (Color online) Partial density of states of Ni(S) and Fe(I) with 2D lattice constants of 3.01 A.
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