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Abstract 
In this work, we have carried out ab-initio calculations on Delafossite CuGaO2 using density functional theory (DFT). A local-density approximation (LDA) within projector-augmented wave (PAW) method has been adopted for the investigation of electronic properties of Delafossite CuGaO2, while generalized gradient approximation (GGA) within the PBE has been used to study the optical properties of these materials. The optical properties were evaluated by calculating the dynamic dielectric functions such as absorption, reflection and energy-loss spectroscopy. The static dielectric matrices of the material were also calculated using density functional perturbation theory (DFPT) within the random phase approximations (RPA). The calculation of the static dielectric constants was carried out by including the local field effects in both DFPT and RPA. We have finally calculated the Infrared (IR) and Raman spectra by using second-order respond to an electric field. The obtained static constant value of this material in the present of the local field effects in RPA approximation as well as IR shows an agreement with experimental results.
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