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Table |. |-Decomposed electrons within muffin-tin spheres on the atoms in the surface, subsurface and center layers of the RS NaN (001)
system. The values of magnetic moments (MMs) calculated for the atoms are also given.

Atom s (TH) p (TH) d (TH) Tota (TH) MM [ug]
Na (S) 0.037 (0.016/0.021) 0.029 (0.018/0.011) 0.007 (0.005/0.002) 0.075 (0.041/0.034) 0.007
Na (S-1) 0.041 (0.017/0.024) 0.032 (0.020/0.012) 0.008 (0.006/0.002) 0.085 (0.046/0.039) 0.007
Na (C) 0.040 (0.017/0.023) 0.033 (0.021/0.012) 0.008 (0.006/0.002) 0.085 (0.046/0.039) 0.008
N (S) 0.95 (0.48/0.47) 1.20 (0.97/0.23) 0.00 (0.00/0.00) 2.15 (1.45/0.70) 0.75
N (S1) 0.96 (0.49/0.47) 1.16 (0.94/0.22) 0.00 (0.00/0.00) 2.12 (1.43/0.69) 0.73
N (C) 0.96 (0.49/0.47) 1.16 (0.94/0.22) 0.00 (0.00/0.00) 2.11 (1.42/0.69) 0.73

Table 11. |-Decomposed electrons within muffin-tin spheres on the atoms in the surface, subsurface and center layers of the ZB NaN (110)
system. The values of magnetic moments (MMs) calculated for the atoms are also given.

Atom s (TH) p (TH) d (TH) Tota (TH) MM [ug]
Na (S) 0.040 (0.018/0.022) 0.024 (0.017/0.007) 0.008 (0.006/0.002) 0.076 (0.042/0.034) 0.007
Na (S-1) 0.042 (0.018/0.024) 0.031 (0.021/0.010) 0.009 (0.007/0.002) 0.084 (0.049/0.035) 0.012
Na (C) 0.041 (0.018/0.023) 0.030 (0.021/0.009) 0.009 (0.007/0.002) 0.085 (0.050/0.035) 0.015
N (S) 0.95 (0.48/0.47) 1.20 (0.97/0.23) 0.00 (0.00/0.00) 2.15 (1.45/0.70) 0.75
N( S1) 0.95 (0.48/0.47) 1.19 (0.94/0.25) 0.00 (0.00/0.00) 2.12 (1.40/0.72) 0.69
N (C) 0.95 (0.48/0.47) 1.16 (0.93/0.23) 0.00 (0.00/0.00) 211 (1.41/0.70) 071
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Fig. 1. Atom-projected spin-polarized density of states (DOS) for the
chosen atoms of the RS (001) NaN system. The spin-down DOS
values are multiplied by a negative number, and the Fermi levels are
et to zero.
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Fig. 2. Atom-projected spin-polarized density of states (DOS) for the
chosen atoms of the ZB (110) NaN system. The spin-down DOS
values are multiplied by a negative number, and the Fermi levels are
et to zero.
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Half-metallicity at the Surfaces of Rocksalt and Zinc-blende Sodium Nitride
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Compounds such as NaN belong to an interesting class of materiads in which a magnetic order may appear despite the lack of d
electrons. The magnetic properties of these materials are ascribed to the partidly filled p shells. Recently, on the basis of eectronic
structure caculations from first principles, it has been found that NaN is a ferromagnetic half-metal in rocksalt (RS) and zinc-blende
(ZB) structures with hdf-metalic band gaps in mgority electron channels. The former structure has appeared to be more stable. From
the first-principles caculation, we found that the half-metallic properties of the bulk RS and ZB NaN are conserved at the RS(001) and
ZB(110) surfaces. Due to the interactions between Nasand N p electrons, N atoms become positively polarized. In the RS NaN (001)
the calculated values of the magnetic moments of the N atoms is about 0.73 . The magnetic moment on the N atom in the top most
layer of ZB(110) is dightly larger than that of the RS(001) surface, i.e, 0.75 ug. The Na atoms in the both structure are hardly

polarized.

Keywords : hadf-metallicity, surface magnetism, electronic structure
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