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Abstract ; In this paper, the electronic structure and magnetic properties of Cr doped 3C-
SiC are studied based on the first-principles calculations. The mechanism for magnetism
formation and ferromagnetic coupling of Cr doped 3C-SiC is revealed, and found that the
formation energy of Cr doped 3C-SiC is greatly reduced by the introduction of N atoms. The
mechanism for the lower formation energy of Cr-N codoped 3C-SiC is systematically dis-
cussed, and a reasonable explanation is given in the paper. The formation energy of TM
doped 3C-SiC is significantly decreased by the introduction of N impurity.
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Table 1 The magnetic moments and polarization
energy of Cr and Cr-Ndoped 3C-SiC
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Fig.1 The atomic structure and spin density distribution
of Cr-N defect complexes doped 3C-SiC
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Table 2 Volume and formation energyof the supercell
containing bulk SiC,N.,Crgand Crg-N.
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Fig.2 Crystal field splitting of TM 3d orbitals in the
tetrahedral crystal field
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Fig.3 The density of states of Cr doped 3C-SiC
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Fig.4 The density of states of Cr-N codoped 3C-SiC
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Table 3 The magnetic energy andCurie temperature
of Cr and Cr-N doped 3C-SiC
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