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A drastic switch to renewable energy conversion and storage technologies is required to meet the 
decarbonization goals of the Paris agreement. There remain challenges related to the energy density, 
conversion efficiency, cost, integration, and scaleup of emerging renewable technologies. Materials are 
at the forefront of these challenges and provide a promising route to enable these technologies allowing 
beyond incremental progress on relevant metrics. This talk will discuss how a combination of theory, 
computation, and data-driven methods can accelerate the design of functional materials and interfaces 
for solid-state lithium metal batteries. I will describe the manipulation of the coupling between 
mechanics and electrochemistry to mitigate the challenges associated with high energy density solid-
state batteries. By incorporating the modification of the electrochemical kinetics due to mechanical 
stresses developed in the solid electrolyte, we identify a new paradigm of stability based on soft solid 
electrolytes that can lead to uniform electrodeposition. This regime is experimentally confirmed using a 
composite solid electrolyte designed such that its mechanical properties lie in the stability region. We 
further couple our design criteria with a machine learning framework for inorganic crystals to screen 
tens of thousands of candidates, resulting in the discovery of new solid electrolytes in a fraction of the 
time required by density functional theory calculations. 
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