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Fig. 1. Schematic representation of the two-types of surface, (a) the
Cr-Term and (b) the S-Term for zinc-blende CrS (001).
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Fig. 2. Layer-projected spin-polarized density of states (LDOS) of (a) the Cr-Term and (b) the S-Term for CrS (001). Fermi levels (Ef) are set to

ZETO0.
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Table L. /-decomposed majority and minority spin electrons inside
the muffin-tin (MT) spheres, and layer-by-layer magnetic moments

(in unit of pp) for the Cr-Term and S-Term.

Cr-Term s p d Total

Atom (layer) 1/} T/l 171 17
Cr(S) 0.17/0.07 0.10/0.06 4.05/0.12 4.32/0.25 +4.07
S(S-1) 0.58/0.58 0.95/1.05 0.03/0.00 1.56/1.63 -0.07

M (us)

Cr(S-2)  0.15/0.10 0.16/0.11 3.83/0.28 4.16/0.52 +3.64
S(S-3) 0.58/0.58 0.96/1.05 0.00/0.00 1.56/1.63 -0.07
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Cr(O) 0.15/0.11 0.16/0.11 3.81/0.29 4.14/0.53 +3.61
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First-principles Study on Half-metallicity and Magnetism
for Zinc-blende CrS(001) Surface
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We investigated the half-metallicity and magnetism for the zinc-blende CrS(001) surfaces by use of the full-potential linearized
augmented plane wave (FLAPW) method. We considered two-types of (001) surfaces terminated by Cr (Cr-Term) and S (S-Term)
atoms, respectively. From the calculated layer-by-layer density of states, it is found that both of the systems retain the half-metallicity
at the (001) surfaces. The calculated magnetic moment (4.07 ) for the CrS(S) atom in Cr-Term is enhanced considerably compared
to the bulk value (3.61 pp) while that (3.15 pp) of the Cr(S-1) in S-Term is much reduced.
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