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Abstract: 
Part I -We have identified electrochemo-mechanical interactions, which dictate battery safety and 
performance. These interactions have been probed in state-of-the-art Li-ion batteries and emerging 
Li-ion battery technologies. Micro-CT analysis corroborates electrochemical observations and 
accelerating rate calorimetry assesses safety implications.
Part II -Ambient sodium-sulfur batteries are not realized due to their complex conversion reaction. 
We utilize unique in-situ spectroscopy and optical microscopy to better understand the 
fundamentals of the reaction. We identify more effective electrolyte environments and demonstrate 
new techniques to facilitate cycling.
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