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Fig. 1. Crystal
compound.

structures of Heusler Alloy and half-Heusler
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Table 1. Number of the decomposed spin-up and -down electrons in muftin-tin sphere for each atom in Co,MnSi, CoMnSi, Co,Mn and CoMn

compounds.
s (TH) p (TH) d (TH) Total (TA) Magnetic moment

Co 0.190/0.190 0.203/0.223 4.177/3.124 4.586/3.546 1.039

Co,MnSi Mn 0.170/0.153 0.173/0.171 4.042/1.005 4.403/1.347 3.056
Si 0.440/0.438 0.545/0.590 0.083/0.102 1.082/1.142 —-0.061

Co 0.187/0.225 0.185/0.247 3.374/3.863 3.757/4.342 —0.585

CoMnSi Mn 0.166/0.134 0.113/0.122 3.926/1.041 4.215/1.308 2.906
Si 0.464/0.466 0.471/0.591 0.048/0.052 0.990/1.116 -0.126

Co:Mn Co 0.204/0.208 0.127/0.127 4.476/2.650 4.817/2.991 1.826
2 Mn 0.175/0.177 0.138/0.154 3.997/1.048 4.324/1.388 2.936
CoMn Co 0.185/0.260 0.091/0.079 2.984/4.196 3.268/4.538 -1.269
Mn 0.201/0.140 0.097/0.081 4.201/0.670 4.505/0.899 3.606
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Fig. 2. Atom-resolved spin-polarized density of states for zinc-blende

structured CoMn, artificial Co,Mn, half-Heusler CoMnSi, and full-
Heusler Co,MnSi.
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Investigation on the Origin of Band Gap in Heusler Alloy Co,MnSi
through First-principles Electronic Structure Calculation

Dong-Chul Kim*
Department of Electrical and Electronics Engineering, Halla University, Wonju 220-712 Korea

Jae Il Lee
Department of Physics, Inha University, Incheon 402-751, Korea

(Received 5 November 2008, Received in final form 3 December 2008, Accepted 5 December 2008)

In order to investigate the origin of the band gap in the half-metallic Heusler alloy, Co,MnSi, through the electronic structure
calculation, we have calculated the electronic structures for the compounds consisted of parts of Heusler structures, i.e. zinc-blende
CoMn, half-Heusler CoMnSi, and artificial Co,Mn, using the full-potential first-principles band calculation method. By investigating
the band hybridization and energy gap for the calculated density of states for these compounds, we found that the the origin of the
band gap is not consistent with the explanation discussed by Galanakis er al. We have also discussed the magnetism for these
compounds by the calculated number of majority- and minority-spin electrons.

Keywords : half-metal, Heusler alloy, electronic structure, magnetism
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