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Abstract

In this work, we studied the structural, electronic and Optical properties of
the Cu20 and CuO copper oxide compounds, as well as the effect of replacing
the copper atoms by calcium. For this purpose, the method of planar and quasi-
potential waves was used that was implemented in the Quantum espresso code
within the GGA approximation. The calculations of the band structure indicated
that Cu20 and CuO are semiconductors with gap energy of 0.4, and 0.5
electron-Volts, respectively. The substations resulting compounds CusCaQg,
CuCaz0; are semi- metallic materials while Cu,Ca20., CuCaz0,, Cu,Cay0, are
semiconductors, and CuCas04, CasO4, CaO, are metallic materials. Moreover, it
was found that the original compounds have absorption of 10*° cm?, 1.7*10°cm
! respectively, and their dielectric constants were 150 and 79, respectively.
The studied properties of the compound indicate that these compounds can be an
alternative for photovoltaic and photovoltaic applications.

Key words: Copper oxide, calcium, Density functional theory, structural
properties, electronic properties, optical properties.



