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Fig. 1. Schematic illustration of the single slab models which
consisted of eleven- and thirteen atomic layers for the Co-term and
TiSi-term, respectively.
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Fig. 2. Spin polarized layer-projected atom-resolved density of states
(in unit of states/eV atom spin) for (a) the Co-term and (b) the TiSn-

term. The minority spins are factored by —1, and the Fermi levels are
set to zero.
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Table I. /-Decomposed majority and minority spin electrons inside the MT spheres, and magnetic moments (in unit of i) for the Co-term and

TiSn-term.
Co-term
d (TH)
s (TR ™ M
g p (7 v ot E PP

Co(S) 0.15/0.14 0.07/0.08 0.79/0.50 1.66/1.49 0.82/0.71 0.87/0.27 1.16
Ti(S-1) 0.11/0.13 0.13/0.15 0.10/0.13 0.39/0.57 0.20/0.28 0.09/0.15 -0.39
Sn(S-1) 0.44/0.44 0.49/0.50 - - - - -0.01
Co(S-4) 0.16/0.14 0.14/0.14 0.86/0.42 1.58/1.48 0.78/0.74 0.85/0.42 1.03
Ti(C) 0.12/0.12 0.14/0.15 0.11/0.11 0.49/0.51 0.25/0.26 0.11/0.11 -0.05
Sn(C) 0.44/0.43 0.52/0.50 - - - - -0.01

TiSn-term
Ti(S) 0.10/0.10 0.09/0.09 0.20/0.13 0.44/0.44 0.21/0.25 0.12/0.14 0.01
Sn(S) 0.47/0.47 0.47/0.46 - - - - 0.01
Co(S-1) 0.16/0.15 0.14/0.14 0.87/0.40 1.56/1.40 0.77/0.71 0.85/0.56 1.03
Co(S-5) 0.16/0.14 0.14/0.14 0.86/0.41 1.58/1.48 0.79/0.74 0.86/0.42 1.06
Ti(C) 0.12/0.12 0.14/0.15 0.11/0.11 0.49/0.51 0.24/0.26 0.11/0.11 -0.04
Sn(C) 0.44/0.43 0.52/0.50 - - - - 0.01
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Magnetism and Half-metallicity of Co,TiSn(001) Surfaces: A First-principles Study

Y. J. Jin"** and J. L. Lee'
'Department of Physics, Inha University, Incheon 402-751, Korea
’Department of Physics, College of Science, Yanbian University, Yanji, Jilin 133002, China
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The electronic structures, magnetism, and half-metallicity of the full-Heusler Co,TiSn (001) surfaces have been investigated by
using the all-electron full-potential linearized augmented plane wave method within the generalized gradient approximation. We have
considered both of the Co atoms terminated (Co-term) and the TiSn atoms terminated (TiSn-term) surfaces. From the calculated
density of states, we found that the half-metallicity was destroyed at the surface of the Co-term, while the half-metallicity was retained
at the TiSn-term. For the surface of the Co-term, due to the reduced coordination number the occupied minority d-states were shifted
to high energy regions and that cross the Fermi level, thus destroy the surface half-metallicity. On the other hand the surface states at
the surface of the TiSn-term were located just below the Fermi level, which reduces the minority spin-gap with respect to that of the
center layer. The calculated magnetic moment of the surface Co atom for the Co-term was increased by 10 % to 1.16 pp with respect
to that of the inner-layers, while the magnetic moment of the subsurface Co atom in the TiSn-term has almost same value of the inner-

layers (1.03 pip).

Keywords : half-metallicity, Co,TiSn, Heusler compound, electronic structures
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