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  Abstract: It is known that electrode materials undergo dynamic structural changes at 

in-situ/in-operando conditions. Yet, the majority of computational studies only consider the 

static structures of electrode materials. When the materials are submerged in liquid solution, 

dynamic solvation effects are often completely ignored, or treated with dielectric continuum 

models, often lacking validation. The situations are about to change. Thanks to the latest 

development of in-situ experimental techniques and state-of-the-art computational methods, 

dynamics of electrode materials has recently drawn more and more attentions in many 

research areas. In this talk, I will present our recent progress on modeling dynamic catalysis 

and electrochemistry using ab initio molecular dynamics (AIMD)[1-4]. In particular, when 

statistical sampling is getting too expensive, we develop efficient simulation protocols of 

Artificial Intelligence accelerated Ab Initio Molecular Dynamics (AI2MD), enabled by the 

powerful Deep Potentials[5].  
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