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“Computational Advancement of Sustainable Energy Materials: Connecting a Few Dots”

Abstract: In this talk, | would like to present a three-fold research activity interconnected with a common string
“Sustainable Energy”. | will start with a brief introduction of electronic structure calculations based on density
functional theory (DFT) formalism and how it could be connected to the computational screening for achieving highly
efficient energy materials. The first part would be dedicated to the fundamental mechanism for solar irradiated water
splitting in photocatalytic materials. The relevant exploration of novel 2D materials and their applications in such
catalytic mechanisms would be elaborated subsequently. The mechanism corresponding to HER and OER under the
influence of doping and vacancy defect from DFT based theoretical perspective would be discussed along with our
recent high throughput computational investigation of finding efficient HER catalytic materials. The next part would be
devoted to the fundamentals and possible implications of Rashba phenomena in non-centrosymmetric structural
materials and how it could govern the enhancement of catalytic efficiency, with a case-study of BiCIS Janus
monolayer for HER activity. We have recently demonstrated the effect of strain on the overpotential of novel catalytic
materials through the tuning of Rashba splitting under the influence of external strain. | will touch upon our extensive
work on novel halide perovskites and the corresponding electronic and optical properties under the influence of
hydrostatic pressure. | will end my talk with our recent successful endeavor of a pre-intercalation mechanism in Li-ion
batteries, which could be further extended for next-generation energy storage materials.
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