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Fig.2 The crystal structure diagram of

Heusler alloy
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Fig. 3 The energy band structure schematic of Mn,CoGa

alloy after balancing the lattice parameters
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Fig. 4 The energy band structure schematic of Mn,, »; Coy. 75 Ga

alloy after balancing the lattice parameters
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Tab.1 The total magnetic moment M., (ps) and the atomic magnetic moment ( py) of

Mn;,.Co,—.Ga,—,Sn,(x=0, 0.25;y=0, 0.5) alloy obtained by calculation

i M. Mn(A;) Mn(A;) Mn(A;) Mn(B;) Mn(B;) Mn(C) Co(C;) Co(C,) Ga(D) Sn(D)
Mn; CoGa 2.00 —2.82 — — 3.72 — — 1. 06 — 0.04 —
Mns, 25 Coo. 75 Ga 1. 50 —2.78 —2.76 — 3.76 — —1.50 1. 05 — 0.08 —
Mny, 25 Coo. 75 Gag. 5 Sny. 5 2. 00 —2.04 —2.22 —2.24 3. 56 3. 60 —0.78 0.98 0.98 0.08 0. 06
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The Control Effect of Transition Elements and Main-group Elements
on the Band Structure of Mn,CoGa

PAN Rujing' , CHANG Yuehua', SI Yuhao', WANG Liying®, CUI Yuting'
(1. College of Physics and Electronic Engineering, Chongqing Normal University, Chongqing 401331}

2. School of Science, Tianjin University, Tianjin 300072, China)

Abstract: The control effect of Mn and Sn doping on the band structure of Mn, CoGa Heusler alloy has been studied by first-princi-

ples calculation. It was found that Mn element doping has different effects on the energy gap in the two spin directions. Mn element

doping can greatly open the energy gap in the spin-up channel, while hardly influence on the energy gap in the spin-downone. For Sn

element doping. the Fermi surface can be wonderfully adjusted and the change of the spin-splitting can also be caused in this materi-

al. At the same time, the lattice expansion caused by Sn doping has a slight influence on the energy gap width of Mn, CoGa. Finally,

the spin-gapless characteristic is successfully developed in Mn, 35 Coy. 75 Gao. 5 Sn, s by the composition adjustment,

Key words: first-principles calculation; Heusler alloy; half-metal; spin-gapless characteristic
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