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Figure S1. Atomic resolution by high-resolution STEM imaging was used to characterize
polytype mixture. (a-f) Original micrographs of 6 different nanowires that were used to
determined the combined statistics over 645 Si-C units in Figure 2 of main text. All scale bars

are 2 nm.
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Table S1. Identification of polytypes and local hexagonal planes.

Image in Total No. of No. of 3C No. of 2H No. of 4H No. of locally
Supplementary lanes lanes lanes lanes hexagonal
Figure 1 P P P P planes
a 172 31 78 70 104
b 128 13 52 67 77
C 64 13 21 29 35
d 92 17 40 23 54
e 65 10 49 19 43
f 124 21 64 44 79
. t;iﬁ?‘gﬁfm 645 105 304 252 392
C;zizgsd - 163 % 47.1 % 39.1 % 60.8 %
Table S2. Estimated step energy (I';) for SiC.
Equation Diamond Si’ SiC
Lattice constant, ) 3.57x108 ] ]
a cm
Density, 0 - 3.515 g/cm’ - -
Molecular
weight, MW - 12.01 g/mol - -
: : 23
?tomlc density, 0 x N/ MW 1.7? ;-310 i i
Heat of fusion, i 120 kJ/mol ) )
AH' 19x107 [ ]
erg/atom
Melting
temperature, 7T, - 4100 K - -
T
Excess energy of 13
interfacial bond, 045 x AH 8.96 x 10 - -
W erg/atom
Sepenersy | [w w 402.6 876 | 245
Yac S57qTi—-k,T, In|1+2exp ) ) )
3 k,T erg/cm erg/cm” | erg/cm




" See ref 1.

“The step energy for diamond was calculated using equation given in ref 1, adapted from ref 2.
““Taken as the average value of diamond and Si.

" Heat of fusion of diamond is estimated as graphite’s heat of fusion, measured by ref 3.

" Melting temperature of diamond is estimated as the diamond/graphite/liquid triple point at 125

kbar, given in ref 4.
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Figure S2. Flow diagram of how Figure 3a in the main text is generated for a nucleus with
semicircular geometry. The free variable is Aw/s and is plotted on the x-axis. See Figure S3 for a
description of how interface energy (0;) is estimated. Table S2 shows how the step energy (I') is
estimated. The probability factors for stacking a nucleus with orientation i is defined as p;. The

polytype formation probability is then given pi, which is a function of p; as detailed in ref 5.
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0,=0,-J,58,—J,8,,
i =denotes polytype
o = estimated interface energy
o, = reference value (no interaction)
J =interaction parameter between the nucleating layer and its
nearest (1) and next nearest (2) neighbor
s =layer orientation: ‘+ is ABC stacking (forward) and ‘-’ is CBA stacking (reverse)
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Figure S3. The axial next nearest neighbor Ising (ANNNI) model is used to estimate the
interface energies (0;) of the 2H, 3C, and 4H polytypes. Table S2 shows how the step energy (I')
is estimated. The twin plane energy (0,) is related to the interaction parameters J, and J, by the
following relationship: o, = 2(J, + 2J,). Using this relationship, the interface energy o, can be
rearranged in terms of o, (estimated as half the stacking fault energy or 17.5 mJ/m” for SiC) and

M=/,
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