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Figure S1 a) EIS plots at 25 and 80 ºC and b) Arrenhius plot of LLZO pellet.
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Figure S2 Schematic of the set up. The top copper wire is a contact electrode and pushes the Li film on the LLZO with a spring. The lower copper wire is connected to the sample holder which serves as the other contact electrode. A smaller Li electrode is used on the top to have edge effect.
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Figure S3 Cycling curve of the cell showing the time at which the current was changed.
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Figure S4 SEM images of the cell surface during cycling. a) SEM image of the anode edge after 3 days of cycling showing the Li anode surface, thinned Li, Li edge, and the LLZO. The thinned region is detected by comparing the morphology of the Li surface and the LLZO, b) SEM image of the Li surface after 4 days of cycling showing the diameter and the thickness of one thinned region, and c) SEM image of the Li edge after 4 days of cycling showing a ribbon of thinned region.
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Figure S5 SEM images of different areas of the Li after cycling showing growth of mossy and needle dendrites and bumps close to the regions where Li was consumed.
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Figure S6 SEM images of dendrites with different morphologies showing ability of dendrites 2, 3, and 4 to perforate through the Li in comparison to dendrite 1 which was pushing the Li up.
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Figure S7 EDS elemental mapping of the LLZO cross section before cycling.


Supplementary Videos:
Video S1: Cycling behavior of the battery showing thinning of the Li and dendrite formation and growth.
Video S2: Growth of a needle morphology dendrite on the Li surface.
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