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A First-principles Study on the Surface Magnetism of the CsCl Structured
CoX (X =Ti, V, Nb) (001) Surface
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The surface magnetism of the CsCl structured Co binary compounds, CoX (X=Ti, V, Nb) (001) surface was studied with the
calculated electronic structure data obtained by the full-potential linearized augmented plane-wave (FLAPW) method. The magnetic
moment of the surface Co atom of the Co-terminated CoTi(001) system was 1.19 g, which is enhanced compared with that of the Co
atom in the center layer. The magnetic moment of the surface V atom in the V terminated the CoV(001) system was 1.64 Lz, which is
more than twice of the center layered V atom. The magnetic moment of surface Co atom in the Co terminated CoV(001) system has
the value of 1.34 pg, little bit smaller than the bulk value. The magnetism was disappeared in the Co terminated CoNb(001) system,
and the magnetic moment of the surface Nb atom in the Nb terminated CoNb(001) system was 0.26 p which is little bit decreased
compared to the center layer value.
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Table 1. /-decomposed electrons within muffin-tin spheres on the atoms in the Co- and Ti-terminated CoTi(001) surface systems. The values of
magnetic moments (MMs) calculated for the atoms are also given. S, S-1, and C denote the surface-, subsurface- and center layers.

Systems Atom type s (TH) p (1) d ) Total (TA) MM [ps]
Co(S) 0.40 (0.21/0.19) 0.18 (0.08/0.10) 7.15 (4.17/2.98) 7.73 (4.46/3.27) 1.19

Co-term Ti(S-1) 0.21 (0.10/0.11) 0.22 (0.10/0.12) 1.73 (0.72/1.01) 2.18 (0.94/1.24) -031
Co(C) 0.44 (0.23/0.21) 0.36 (0.18/0.18) 7.15 (3.98/3.17) 7.96 (4.40/3.56) 0.83
Ti(S) 0.19 (0.10/0.09) 0.15 (0.08/0.07) 1.78 (1.24/0.54) 2.13 (1.42/0.71) 0.72

Ti-term Co(S-1) 0.44 (0.23/0.21) 0.36 (0.18/0.18) 7.13 (4.04/3.09) 7.93 (4.46/3.47) 0.98
Ti(C) 0.22 (0.11/0.11) 0.24 (0.12/0.12) 1.75 (0.88/0.87) 222 (1.11/1.11) 0.00
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Table II. /-decomposed electrons within muffin-tin spheres on the atoms in the Co- and V-terminated CoV(001) surface systems. The values of
magnetic moments (MMs) calculated for the atoms are also given. S, S-1, and C denote the surface-, subsurface- and center layers.

Systems Atom type s (TH) p (TH) d (TH) Total (T/) MM [ps]
Co(S) 0.38 (0.20/0.18) 0.18 (0.08/0.10) 7.12 (4.23/2.89) 7.69 (4.52/3.17) 134

Co-term V(S-1) 0.21 (0.11/0.12) 0.22 (0.11/0.12) 1.73 (1.46/1.27) 2.18 (1.69/1.52) 0.17
Co(C) 0.42 (0.22/0.20) 0.36 (0.18/0.18) 7.08 (4.24/2.84) 787 (4.64/3.23) 1.41
V(S) 0.22 (0.12/0.10) 0.15 (0.08/0.07) 2.80 (2.21/0.59) 3.18 (2.41/0.77) 1.64

V-term Co(S-1) 0.41 (0.21/0.20) 0.34 (0.16/0.18) 7.10 (4.14/2.96) 7.86 (4.52/3.34) 1.18
V(C) 0.23 (0.11/0.12) 0.25 (0.12/0.13) 1.73 (1.69/1.04) 324 (1.94/1.30) 0.64

Table I1I. /-decomposed electrons within muffin-tin spheres on the atoms in the Co- and Nb-terminated CoNb(001) surface systems. The values
of magnetic moments (MMs) calculated for the atoms are also given. S, S-1, and C denote the surface-, subsurface- and center layers.

Systems Atom type s (TH) p (TH) d TH) Total (T/) MM [ps]
Co(S) 0.40 (0.20/0.20) 0.20 (0.10/0.10) 722 (3.61/3.61) 7.82 (3.91/3.91) 0.00

Co-term Nb(S-1) 0.18 (0.09/0.09) 0.20 (0.10/0.10) 2.14 (1.07/1.07) 2.56 (1.28/1.28) 0.00
Co(C) 0.46 (0.23/0.23) 0.38 (0.19/0.19) 723 (3.62/3.61) 8.10 (4.06/4.04) 0.02
Nb(S) 0.16 (0.08/0.08) 0.13 (0.07/0.06) 2.23 (1.24/0.99) 2.54 (1.40/1.14) 0.26

Nb term Co(S-1) 0.46 (0.24/0.22) 0.39 (0.20/0.19) 7.15 (4.22/2.93) 8.03 (4.68/3.35) 133
Nb(C) 0.18 (0.09/0.09) 0.22 (0.11/0.11) 2.19 (1.24/0.95) 2.63 (1.46/1.17) 0.29
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Fig. 1. Atom-projected spin-polarized density of states (DOS) for the
chosen atoms of the Co- (left-pannels) and Ti-terminated (right-
pannels) CoTi(001) surface. The spin-down DOS values are
multiplied by a negative number, and the Fermi levels are set to zero.
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Fig. 2. Atom-projected spin-polarized density of states (DOS) for the
chosen atoms of the Co- (left-pannels) and V-terminated (right-

phannels) CoV(001) surface. The spin-down DOS values are
multiplied by a negative number, and the Fermi levels are set to zero.
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Fig. 3. Atom-projected spin-polarized density of states (DOS) for the
chosen atoms of the Co- (left-pannels) and Nb-terminated (right-
pannels) CoNb(001) surface. The spin-down DOS values are
multiplied by a negative number, and the Fermi levels are set to zero.
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