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Abstract

Given the importance of quaternary semiconductors in the solar cell applications, we present in this study the
interesting structural and electro-optical properties of kesterite AgoCdSnX4 for X = S, Se, Te. To accurately and
comprehensively investigate the properties of these compounds, we use the full potential linearized augmented plane
wave (FP-LAPW) method, based on the generalized gradient approximation (GGA) and the modified Beckee Johnson
(mBJ-GGA) as exchange correlation functionals. The total and partial densities of states, the band structures,
the band gap values and the linear optical properties namely, dielectric function, absorption coefficient, optical
conductivity, reflectivity, refractive index and extinction coefficient are all presented and discussed in details from the
photovoltaic aspect. The PBE-GGA and mBJ-GGA results show that the studied compounds possess direct energy
band gap situated at the I" point of the Brillouin zone. Moreover, a number of characteristic behaviors are found, such
as the existence of obvious optical anisotropy, the occurrence of the peaks in the optical spectra that are assigned to
interband transitions and the high absorption coefficient of > 10°c¢m ™! in the visible and ultraviolet energy regions,
indicating that kesterite AgoCdSnX4 (X = S, Se, Te) are well suited for use in solar energy-conversion applications.
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