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Fig. 1. Perobskite cubic structure of MCo;N (M= Fe, Col, Ni).
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Table 1. The /-decomposed majority and minority spin electrons inside the MT spheres, and the magnetic moments (in units of pg) for the

FeCosN, Co4N, and NiCosN.

Compound atom S d total mag. mom./fu. (ug)
0 0.149 0.130 4479 4765
Fe J 0.141 0.131 1399 1.679
charge 0.290 0.261 5.878 6.444
spin 0.008 -0.001 3.080 3.086
0 0.167 0.198 4303 4701
\? 0.164 0.205 2.845 3.242
FeCo;N Co charge 0331 0.403 7.148 7.943 7435
spin 0.003 -0.007 1.458 1.459
0 0.358 0.713 0.004 1.075
N J 0.354 0.639 0.004 0.997
charge 0.712 1352 0.008 2.072
spin 0.004 0.074 0.000 0.077
0 0.152 0.128 4505 4792
Col J 0.158 0.140 2.509 2.814
charge 0.310 0.268 7.014 7.606
spin —0.006 -0.012 1.994 1.978
0 0.167 0.196 4309 4.704
CoCosN Coll J 0.161 0.202 2817 3.210 6345
(CosN) charge 0.328 0.398 7.126 7.914
spin 0.006 —0.006 1.492 1.494
0 0.358 0.704 0.004 1.066
N \2 0.356 0.648 0.004 1.008
charge 0.714 1352 0.008 2.074
spin 0.002 0.056 0.000 0.057
0 0.157 0.126 4488 4778
Ni J 0.174 0.147 3.654 3.983
charge 0.331 0273 8.142 8.760
spin -0.017 -0.021 1.834 0.795
0 0.166 0.194 4295 4.687
. J 0.158 0.197 2.821 3.207
NiCo;N Co charge 0324 0391 7.116 7.895 >114
spin 0.008 -0.003 1.474 1.480
0 0.358 0.697 0.004 1.059
N \2 0.357 0.652 0.004 1.013
charge 0.715 1349 0.008 2.072
spin —0.001 0.045 0.000 0.046
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Fig. 2. Atom-resolved spin-polarized density of states (DOS) for
FeCo;N, CoyN, and NiCosN. The Fermi levels are set to zero, and the
values of minority spin DOSs are multiplied by —1.
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A First-principles Study on the Electronic Structures and Magnetism
of Antiperovskite FeCo;N and NiCos;N

Ki Myung Song, B. Bialek, and Jae Il Lee™
Department of Physics, Inha University, Incheon 402-751, Korea
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We calculated the electronic structures of substituted cobalt nitrides, that is FeCosN and NiCo;Ni, by using the all electron full-
potential linearized augmented plane-wave (FLAPW) energy band method, and investigated the influence on the magnetic properties
of CosN due to the substitution of Co atom located at corner sites by iron and nickel atoms. We found that the magnetic moments of
Coll atoms located at the face-center positions in these compounds are almost same to that of CoyN. The magnetic moments of Fe and
Ni atoms in FeCo;N and NiCosNi are 3.086 and 0.795 pg, and they have the localized nature of magnetism.

Keywords : cobalt nitride, first-principles calculation, electronic structure, magnetism
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