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Fig. S1 XRD spectra of silicon substrates with (a) <100>, (b) <110>, and (c) <I111>
crystal orientations. The spectra show the typical (400), (220), and (111) diffraction

peaks of crystalline silicon, respectively.
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Fig. S2 (a) SEM image of the whole silicon nanotube arrays showing five arrays with 100
200, 300, 400, and 500 nm,

o

rows. The wall thicknesses of the five arrays are 100,

respectively. (b) SEM images of the silicon nanotubes in a row of the third array (wall

350, 400, 450,

250, 300,

2

inner radii (100, 150, 200

thickness of 300 nm) with various

and 500 nm, respectively).



Fig. S3 SEM images of the pristine <100>, <110>, <111>, and amorphous silicon
nanotubes before lithiation (corresponding to Fig. 2). (a—d) The silicon nanotube arrays
with wall thicknesses of 300, 500, 400, and 500 nm, respectively. (e—h) The smaller
silicon nanotubes with wall thickness of 300 nm and inner radii of 500, 500, 300, and 500
nm, respectively. (i—1) The larger silicon nanotubes with wall thickness of 500 nm and

inner radius of 500 nm.
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Fig. S4 Expansion and contraction behavior of <111> silicon nanotubes after initial
lithiation and delithiation. SEM images of (a—c) silicon nanotube arrays with thickness of
400 nm, (d—f) unfractured silicon nanotubes with thickness of 200 nm and inner radius of
400 nm, and (g—1) fractured silicon nanotubes with thickness of 300 nm and inner radius
of 400 nm before electrochemical test (left column), after initial lithiation (middle

column), and after initial delithiation (right column), respectively.
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Fig. S5 Cumulated plastic strain contours of the cross-sections of <100>, <110>, <111>,
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and amorphous silicon nanotubes at normalized lithiation time ¢ = 1/3.



