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Abstract Based on the first-principle, the geometrical structures, electronic structures and optical properties of
FeS, doped with and without Cu/Co are calculated and analyzed, respectively. The analysis results indicate that, as
for the doped FeS,, its lattice constant increases, band gap decreases, and electrical conductivity enhances. After
doping, the main peaks of imaginary part of dielectric function, absorption coefficient, and energy loss spectrum are
all red-shifted, and peak values all decrease. As for co-doped FeS,, the optical transition intensity obviously
enhances, and the light absorption coefficient and photoconductivity in visible region both increase, which indicate
that Cu-Co co-doping can significantly enhance the photo absorption of FeS, and increase the photoelectric conversion
efficiency.
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Fig. 1 Structural diagrams of super cells of FeS, doped with and without Cu/Co.
(a) FeS,; (b) FeS,: Cu; (c) FeS,: Co; (d) FeS,: (Cu-Co)
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Table 1 Cell parameters and total energies of FeS, doped with and without Cu/Co after optimization

Parameter FeS, Feg.906 Cug.oon S Feo.905 Cop.o01 Sz Feg.512 Coo.001 Cug.o04 Sz
Experimental Calculated Calculated Calculated Calculated
a /(107" m) 10.832 10.758 10.838 10.768 10.852
b /(107" m) 10.832 10.758 10.838 10.768 10.851
¢ /(107" m) 10.832 10.758 10.838 10.768 10.85
V /nm® 1.271 1.245 1.271 1.249 1.278
Energy /eV - —45620.47 —47446.09 —46151.71 —47978.15
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Fig. 2 State density of FeS, doped with and without Cu-Co. (a) FeS,; (b) FeS,:Cu; (c¢) FeS,:Co; (d) FeS,: (Cu-Co)
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Fig. 3 Energy-band structures of FeS, doped with and without Cu/Co.
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