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Table 1 Equivalent lattice constants and energy of FeS, and FeS, doped with Cu and Ni after optimization

Sample Value a/nm b/nm c/nm Vinm® Energy/eV
Calculated 1.076 1.076 1.076 1.245 —45620.47

Fes: Experimental 1.083 1.083 1.083 1.271 -
Feg.006Cu0.094S, Calculated 1.084 1.084 1.084 1.271 —47446.09
Fep.906Ni.094S, Calculated 1.080 1.080 1.080 1.258 —47084.45
Fey.812Ni.094Cug 094S2 Calculated 1.088 1.087 1.088 1.287 —48911.19
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First principle calculation of electronic structures and
optical properties of copper and nickel doped FeS,

WU lJia-jia, MA Wan-kun, JIAO Fen, QIN Wen-qing

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The crystal and electronic structures, optical properties of copper and nickel mono- and co-doped FeS, were
studied by the first-principles plane-wave ultrasoft pseudopotential method with the generalized gradient approximation.
The results show that, the lattice deformation of FeS, occurs and the lattice parameters increase after doping. And the
impurity energy level is introduced by Cu and Ni doping, which also leads to decrease of the band gap of FeS,. Fermi
levels moves upward and into conduction band and density of states traverses the Fermi level, indicating that the doped
FeS, is degenerate semiconductor which shows stronger metallic characteristic and electrical conductivity. In addition,
the doping results in peaks redshift and amplitudes decrease of imaginary part of dielectric function, absorption
coefficient and conductivity. Optical transition is significantly enhanced and so are absorption coefficient and
conductivity within visible region in the co-doping system. The photoabsorption capacity and photoelectrical efficiency
of FeS, are highly strengthened in Cu-Ni co-doping system.

Key words: Cu-Ni doping; FeS,; optical property; first-principles calculation
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