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Figure S1. Schematic of the laser heating and ablation set-up used for ¥O2 experiments. Shown is a 2.75”
CF-6-way cube with one sapphire window flange, one gas inlet flange at the top (not shown), and one
micrometer translation arm flange (to hold the tantalum target). NaCl substrate was attached by adhesive
to the sample stage and abuts the tantalum foil. The NaCl substrate collects particulate ejected to the side.

Figure S2. Secondary electron SEM image of tantalum before laser impingement at (A) low
magnification and (B) high magnification.



Figure S3. Low magnification secondary electron SEM image of tantalum after CW laser impingement
in air showing the full crater geometry.
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Figure S4. Raman spectral summary of each unique particulate spectrum seen formed on the
tantalum surface following ablation and CW heating in air.
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Figure S5. (A-E) Electron diffraction patterns taken from different grains with different crystal
orientations featuring strong base reflections.
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Figure S6. Energy dispersive spectrum of lift out tantalum section from four different spots.



Table S1 Summary of quantified results from the EDS spectrum shown in Figure S6 performed
alongside TEM.

Element Family Atomic Atomic Mass fraction = Mass error  Fit error
fraction (%) error (%) (%) (%) (%)
@) K 71 9 18 2 0.3
71 9 18 2 0.02
68 9 16 1 0.3
68 9 16 1 0.7
68 9 16 1 0.1
Ta L 29 5 80 10 0.04
29 5 80 10 0.02
32 5 80 10 0.09
32 5 80 10 0.02
32 5 80 10 0.01
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Figure S7. Blackbody emission spectrum taken from fiber probe front facing the tantalum surface.
Data is fit to the Planck equation (solid black line) to determine the temperature.



