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FIG. S1. Plot of Total vs 4sin/cos to calculate the lattice strain for (a) Si0.50Ge0.50 and (b) Si0.75Ge0.25. (c) is the relation used to calculate the lattice strain. The slope of the plot Total vs 4sin/cos provides the lattice strain (d/d).




[bookmark: _GoBack][image: E:\Fusheng Ke\My article\Ge-Si\TEM mapping-post cycle.png]

[bookmark: OLE_LINK31][bookmark: OLE_LINK32]FIG. S2. Post cycling TEM and elemental mapping images of (a,b,c) Si0.25Ge0.75, (d,e,f) Si0.5Ge0.5 and (g,h,i) Si0.75Ge0.25.
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FIG. S3. (a) First two-cycle discharge-charge curves and the corresponding in situ XRD patterns corrected between 0.01 and 3.0 V at 0.15 A g-1 of the Si0.5Ge0.5 solid solution anode. Last diffraction scan as background. (b) Discrete XRD, prior to background subtraction, selected from (a). (c) Selected XRD patterns during the 1st discharge process of the Si0.5Ge0.5 solid solution anode, prior to background subtraction.
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[bookmark: OLE_LINK19]FIG. S4. (a) First cycle discharge-charge curves and the corresponding in situ XRD patterns corrected between 0.01 and 3.0 V at 0.2 A g-1 of the Si anode. Last diffraction scan as background. (b) Selected XRD patterns during the 1st discharge process of the Si anode, prior to background subtraction.
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FIG. S5. (a) First cycle discharge-charge curves and the corresponding in situ XRD patterns corrected between 0.01 and 2.0 V at 0.05 A g-1 of the Ge anode. Last diffraction scan as background. (b) Selected XRD patterns during the 1st discharge process of the Ge anode, prior to background subtraction.
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