Highlights
1. Seven novel compounds comprising of a 1,3,4-oxadiazole core decorated with starbust, thiophene, and acrylic acid moieties were proposed and tested as metal free organic dyes in dye sensitized solar cells using DFT and TD-DFT methods.
1. Electron-hole separation distance (Δr) and electron-hole overlap (Ʌ) analysis provided insight into electron excitation processes that leads to charge transfer mechanisms
1. Using deductive logic, the light harvesting efficiency (LHE), fluorescence emission (Φf) and charge collection (ηcollect) efficiencies of these seven compounds as dyes were obtained and used to determine each dye’s incident photon conversion efficiency (IPCE) and suitability for use as a dye in DSSCs.
1. A correlation between Δr and IPCE as well as between the former and the other parameters (LHE, Φf and ncollect) that the latter comprises of, were observed
1. Photophysicochemical parameters of each of the theoretically designed dye compounds was also evaluated and explored.
1. The nature of the frontier molecular orbitals of each dye was also used to rationalize their suitability as organic dyes in DSSCs. 

