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Abstract of thesis:

Using first-principles calculations based on density-functional theory, has been studied the electronic structures, magnetic
properties, and half-metallicity in the bulk and (001) surface of quaternary Heusler alloy CoNbMnSi, and The (111), (110) and
(001) surfaces and the interfaces with CdS (111) substrate of the quaternary Heusler alloy CoRuMnNSi. For the bulk, the
CoNbMnSi compound shows half-metallicity with a band gap of 0.5 eV in the down-spin direction at a equilibrium lattice
constant of 5.88 A. At a similar equilibrium lattice constant, the half-metallicity confirmed in the bulk CoNbMnSi, is ruined at
both NbSi- and MnCo-terminated (001) surfaces and subsurfaces. The calculations exhibit that the half metallicity can be
preserved for the Si-terminated (111) surface and subsurface, while the half-metallicity approved in the bulk CoRuMnSi, is
destroyed at Co, Ru, and Mn-terminations (111) surfaces and subsurfaces. Regrettably, the surface states ruin the gap in the
spin-down channel at both MnSi- and CoRu-terminated (001) surfaces and subsurfaces.. For the interface of CoRuMnSi/CdS

(111), the bulk half-metallicity is destroyed at Si-Cd and Si-S configurations.




