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Fig 1. Crystal structure of Sm,Fe ;N,(rhombohedral Th,Zn,;type structure)
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Table 1. Atomic positions in Sm,Fe;N, rhombo-
hedral primitive unit cell, in umt of
primitive lattice vectors. Wyckoff nota-
tions and the number of equivalent
atoms are also provided.

Sm (c) 2 034 034 034 034 —034 034
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Fell (d) 3 050 000 0000 Q000 0.50 0.000
0000 0.00 0500
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Fig. 2. Total density of states(DOS) of paramag-
netic Sm,Fe;N,.
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Table 2. Angular momentum projected charge
occupancies, Q,, of paramagnetic Sm,
Fe ;N

Qs Q; Q. Q Qu.

Sm 0.57 1.00 1.93 6.17 9.67
Fel 0.64 0.66 6.47 775
Fell 0.66 0.7 6.56 7.9
Fell 0.62 0.84 6.66 812
FelV 0.61 0.71 6.55 7.87
N 1.20 2.88 4.08

8l 32 Sm,Fe Ny} 7442 Hxloll 2ted=l A
Aef el < (projected local DOS : LDOS) 2 HolFc},
Ep Aol $]%8 wEstn Fo| F& DOSw Sm =}
o] 4f o]z 1 X o7 Fe Y52 3d w7t Az
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Fig. 3. Site and angular momentum projected local
density of states(LDOS) of each atom in
the paramagnetic Sm, Fe ;N
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Fig. 4. Total density of states of ferromagnetic Sm
,Fe ;N; Upper and lower curves corre-
spond to spin up and spin down DOS, re-
spectively.
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Table I Angular momentum projected charge
occupancies, Q,, of ferromagnetic Sm,
Fe,;N;,. tand | denote spin-up and
spin-down electrons, respecively.

Q, Q, Q Qs Qu

Sm t 0.28 0.48 0.91 5.78 745
| 0.30 0.53 0.9 0.32 2.14
Fel t 0.31 0.32 4.62 5.2
| 0.32 0.38 1.90 2.60
Fell 1t 0.32 0.37 4.50 5.19
| 0.34 0.43 1.96 2.73
Fell 1 0.31 0.40 432 5.03
| 0.33 0.4%5 2.29 3.07
FelV 1 0.30 0.3 451 5.16
| 0.32 0.38 2.04 2.74
N t 0.59 1.45 2.04
| 0.61 1.47 2.08
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Fig. 5. Site and angular momentum projected local
density of states (LDOS) of each atom in
the ferromagnetic Sm,Fe ;N..
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(ATFE=8) Aa 8 EF FF24, SmFe N, — 2l ad-

Sm,Fe N, oh= F27} b2 Y,Fe,Nyoll 18 Qi%
[16]¢] Mbssbaver ARAZE wlwstlcl. Mossb-
auer z9|dl&(hyperfine field) 9l z7]& SmyFe;N,

Table IV. Magnetic moment [ug ] of each atom in
Sm,Fe ;N compared with those of Sm,
Fe,,. Theoretical results for Nd,Fe N,
by Gu and Lai(Ref. 7) and for Y ,Fe,; by
R. Coehoorn(Ref. 15), and Experimental
results of the hyperfine field[T] from
Moessbauer spectra for Y,Fe;N,,(Ref.
16) are also presented for comparison.

Sm  Fel Fell Fell FelV N

Sm, Fe o N, 531 2.65 245 1.9% 242 —00
Sm,Fey; 493 2.2 1.87 2.26 2.09

Nd,Fe ;N, 0.48 2.48 2.66 151 2.19 0.08
Y, Fep: -0.29 2.29 191 2.25 197
Hyperfine field R 3 31 27
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Electronic and magnetic properties of the novel rare-earth permanent magnet, Sm,Fe ;N,, are investigated by
performing self-consistent local density functional electronic structure calculations. Employing the LMTO
(Linearized Muffin-Tin Orbital) band method, we have obtained the electronic band structures for both paramag-
netic and ferromagnetic phases of Sm,Fe;N,. Based on the energy band structures, we have studied bonding ef-
fects among Sm, Fe, and N atom as well as electronic and magnetic structures. It is found that the N atom sub-
stantially reduces the magnetic moment of neighboring Fe atoms through the hybridization interaction and also
plays a role in stabilizing the structure, the average magnetic moment of Fe atoms in the ferromagnetic phase of
Sm,Fe;N, is estimated to be 2.33u5, which is ~8 % larger than the magnetic moment of Sm,Fe ., 2.16u,. The
Fe I (c) atom, which is located farthest from the N atom and surrounded by 12 Fe nearest neighbors, has the
largest magnetic moment (2.65u5 ), while the Felll (f), whose hybridization interaction with N atom is very strong,

has the smallest magnetic moment (1.96u5).



