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Flame etching setup.
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Figure S1. Flame etching of Mo wires. (a) Home-built flame etching setup. Upper and lower panels show
before and after the Mo wire insertion into the flame, respectively. (b) Gas burner flame spouted out from

the micro torch. LP + O, mixture gas was used. (c) Flame temperature along the y axis. (d) Flame
temperature along the x axis.




Flame-etching cycles at different flame positions.
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Figure S2. SEM images (magnification x 30) of the flame-etched Mo tips using different flame temperatures
with different numbers of flame-etching cycles.




Flame-etching cycles at different flame positions.

SEM images (magnification x10000)
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Figure S3. SEM images (magnification x 10000) of the flame-etched Mo tip apexes using different flame
temperatures with different numbers of flame-etching cycles.




X-ray diffraction Laue mapping of the flame-etched Mo tips
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Figure S4. X-ray diffraction Laue images obtained from the flame-etched Mo tip apexes: (a) ball and (b)
rod regions. (C)  scan Laue mappings obtained at apex, ball, and rod regions.




Crystalline structures and space groups of Mo and Mo-oxides.

Mo? Mo'VO2? Mov'03 a® Mov'03 b¥ MoV'0z ¢ MoV'03 d®
Bravais Cubic Monoclinic Orthorhombic Monoclinic Monoclinic Monoclinic
space group Im-3m P2i/c Pnma P2i/c P2i/c P2i/m
a(A) 3.144 5.5405 14.02 7.1228 7.415 3.954
b (A) 4.8573 3.7028 5.366 7.433 3.687
c(A) 5.6265 3.9663 5.5665 10.6484 7.095
o (°) 90 90 90 90 90 90
B(°) 90 119.689 90 92.01 134.045 103.75
v (°) 90 90 90 90 90 90
V (A3) 31.08 131.542 205.904 212.626 421.856 100.47

Figure S5. Crystalline structures and space groups of Mo and Mo-oxides.
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Video 1

This movie (mp4 file, 4 seconds, 10 MB) shows the flame etching process of a Mo wire.

The file name: Videol MoTip_flame_etching.mp4




