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Figure S1. Recorded cathodic curve of the electrodeposition process.

Figure S2. SEM images of deposited Al dendrites.



Figure S4. TKD band contrast, IPF and phase maps of the cross-section of as-prepared Al lamella.
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Figure S5. (a) BF STEM image of dendrite tip along the transverse plane; (b) quantitative EDX
line profile from (a).
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Figure S6. The selected region from the dendrite tip for FIB lift out.
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Figure S7. (a) BF STEM image of dendrite tip along the longitudinal plane; (b) quantitative EDX
line profile from (a).

Figure S8. The selected region from the large dendrite arm for FIB lift out.



Figure S10. HRTEM image of the multi-SF structure.



Figure S11. (a) HRTEM image of a stacking faults in the sample; (b)(c) HAADF and LAADF
STEM images of stacking faults in the sample.

Figure S12. LAADF STEM images of stacking faults near the (a-c) CTB and (d-g) the migration
junctions.
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Figure S13. TEM analysis of the pristine Al foil along the [100] zone axis. (a) BF image and SAED
pattern of the Al foil; (b) Noise-filtered HRTEM image and corresponding FFT pattern of the Al

foil; (c) HAADF STEM image of the pristine Al foil; (d) STEM EDX mapping of Al element.

During the FIB preparation process, sample was subsequently rough milled at 30kV/0.79nA and
30kV/0.23nA; the following progressive thinning process was carried out at 16kV/0.15nA and
8kV/66pA; an ion beam of SkV/15pA was applied during the final thinning process; after milling,
the lamella was polished using 2kV/9pA ion beam to minimize the generation of amorphous layer.
Through reducing both accelerating voltage and the ion beam current, the Ga implantation is
expected to be effectively suppressed. Additionally, STEM EDX was conducted on the Al dendrite
core, and the EDX spectrum was present in Figure S14, where the intensity ratio of Ga L/Al is
approximately 0.011. This is significantly lower than the intensity ratio (0.024) from the sample
prepared by conventional Ga FIB parameters (thinning at 30kV and polishing at 5kV) and the
value is also comparable to the counts ratio after further nanomilling (0.016) [1], indicating that

the Ga contamination is effectively suppressed in our sample.
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Figure S14. STEM EDX spectrum from the Al dendrite sample prepared using optimized FIB
parameters.
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