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Effects of Al substitution for Si on electronic structure and
transport performance of CoSi single crystal
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Abstract: By using the linearized augmented plane wave( LAPW) based on the density functional theory( DFT) of
the first principles, the calculations of the electronic structures of CoSi and CoSio. g75Alo. 125 were performed, the elec
tronic structures of CoSi and CoSio.g75Alo. 125 were analyzed and the CoSi and CoSio.ss Alo. 12 single crystals were pre
pared. The temperature dependences of Seebeck coefficient and electrical resistivity at 300 = 1 000 K, and thermal

conductivity at 300 ~ 480 K were characterized. The intrinsic relations between electronic structures of CoSi and

CoSio.g75sAlo. 125 and transport performance of CoSi and CoSio.ss Alo.12 were discussed respectively.
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Fig.1 Band structure (a) and related DOS (b) of CoSi near Fermi level
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Fig. 2 Band structure(a) and related DOS(b) of CoSio. 875 Alo. 125 near Fermi level
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Fig. 3 Variation of Seebeck coefficient of

CoSii- + Al; single crystals with temperature
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Fig. 4 Variation of electrical resistivity of

CoSii- x Al: single crystals with temperature
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CoSii- » Al: single crystals with temperature
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