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Abstract: Energy storage devices are important not only for further developments and for
practical uses of renewable energies but also for many other applications in medicine,
electronics, electrical vehicles, and the electrical grid. Electrochemical cells involve
electrode/electrolyte interfaces where fundamental physical chemistry and reactions
problems take place. Understanding such interfaces is crucial for controlling them. In
this talk, I will refer to our research on understanding interfacial phenomena for lithium-
ion and lithium-sulfur batteries. Our work uses first-principles computational methods
such as density functional theory and ab initio molecular dynamics simulations to
characterize such interfaces and elucidate reaction mechanisms. I will discuss the
integration of our work with collaborative work done using modern characterization
surface science in situ techniques.
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