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Abstract: The electronic structure and optical properties of Cu,ZnSnS4(CZTS) and Cu,ZnSnSe,(CZTSe) were computed
by means of plane wave ultrasoft pseudo-potential method with generalized gradient approximation (GGA) under the
density functional theory (DFT). The density of states, adsorption coefficient, dielectric function, refractive index,
reflectivity, conductivity and loss function were also calculated and compared. The results show that both the kesterite
CZTS and the kesterite CZTSe are direct band gap semiconductors. The density of states and optical characteristic curves
of CZTS and CZTSe are very similar. But all optical characteristic curves of CZTS slightly shift to high energy compared
with that of CZTSe from its wider band gap.
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Table 1 Experimental and calculated lattice constant of CZTS
and CZTSe

Material  Structure a/nm c/nm References
CZTS KS 0.5427 1.0871 [16]
CZTS KS 0.5326 1.066 3 [12]
CZTS KS 0.5428 1.0864 [17]
CZTS KS 0.5467 1.0923 [13]
CZTS KS 0.5482 1.0945  Calculated
CZTSe KS 0.5680 1.1360 [18]
CZTSe KS 0.5605 1.1200 [12]
CZTSe KS 0.576 3 1.1503 [13]
CZTSe KS 0.5791 1.1467  Calculated
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Fig. 4 Calculated absorption coefficient of CZTS and CZTSe
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Fig. 5 Calculated dielectric functions of CZTS and CZTSe
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Fig. 6 Calculated refractive indexes of CZTS and CZTSe
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Fig. 7 Calculated reflectivities of CZTS and CZTSe
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Fig. 8 Calculated conductivities of CZTS and CZTSe
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