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Abstract
Getting a marketable molecular rectifier is the "holy grail" of molecular electronics. A molecular rectifier is a single molecule assumed to conduct electric current in only one direction, ideally. The current project aims to investigate the precise role of the bridge in the molecular rectification of dibenzenethiols using computational screening methodology based on DFT-NEGF. In this context, the change in electron transport due to the frequent replacement of the bridge carbon atom by elements of groups 13-16 of the periodic table was investigated. Current-voltage characteristics,  transmission spectra, the density of state (DOS), molecular projected self-consistent Hamiltonian (MPSH) states, and rectification ratio of the studied two-probe systems were calculated as a function of applied voltage. We demonstrate that electronegativity and the ionization potential of the bridging atom that maintain an asymmetric charge distribution in the dominant transport channel, HOMO, enhance rectification by approximating the energy difference between the channel and the Fermi level. These findings are precious for designing catalytic molecular assemblies work under an external electric field that could ensure the directionality of electron transport.
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