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1. Other excitation wavelength (633 nm)
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Figure S-1. (a) Raman spectrum of the SWNT/sapphire sample heat treated at 1000 °C. The
excitation wavelength was 633 nm, and semiconducting nanotubes were detected. The
sample is same with that shown in Fig. 3c. (b) Distribution of G-band frequency measured
with an excitation wavelength of 633 nm. Total number of counted nanotubes is 50.



2. Additional Raman mapping images
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Figure S-2. Raman G-band mapping images of the SWNTSs heat treated at 1000 °C. Inside
the catalyst pattern, no significant shift in the G-band was observed (indicated by arrows).
The excitation wavelength was 514.5 nm. The scan intervals were 5 and 1 um for x and y

directions, respectively.
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Figure S-3.  Raman mapping images of the SWNTs grown over randomly deposited Fe-Mo
catalyst, measured after the heat treatment at 1000 °C. The nanotubes were relatively short
and showed wide G-band frequencies randomly distributed. The scan intervals were 0.5 um

for both x and y directions.



3. Original Auger spectra

as-grown heat treated at 1000 °C

40000 T T I

a d
35000 _( ) i V_L A 35000 ( #/)/MWJ"W MlJtMMMMl\/nIV“S
WEUEN W S P ,v\‘k'pr“lv et | e 0
£ 30000 C o 1 23 lmtm~1 { 1
2 , |.l 2 | |
D a0 ff D 5000 | |
e | | =
200000 —|| 4 20000 |
| Al |
15000 | E 15000 -|'| Al
100 200 300 400 500 100 200 300 400 500
Energy (eV) Energy (eV)
S0 T T T T T A0 T 4 T T T
35000 - (b) b 35000 - (e) M-—»f‘ll.'l"“\.ﬁu'
e VA If
230000 | \,ru-"“/ N v 1 23o0mp A ’,/-\/ 4
g 25000 | /,"\ .// i g L ,\J-'f. \ ,"I
o F- "'. / @ 25000 1\/ I'. /
= \ E o
20000 | \/.-’ 1 T 20000} \ Il'l
15000 | E 15000 | II‘- /
\/
10000 - L L . : 10000 L L . . !
40 50 Gl 70 20 a0 100 40 50 G0 70 30 90 100
Energy (eV) Energy (eV)
38000 T T T T T T T T T 20000 T - T
(c) ()
36000 - E 38000 - l
> A
: ANIEL
@ 34000 b » @ 36000 - | \
= Ve ol 1 A |I £ | «J‘H,“r b/ l‘“ |‘ i |__ ||l i o 2
WA Ii\-,l| W ‘\"*lll IL"‘*) | " |FL\F"| r.~‘-w'l"\h| W ’l'“‘“ Ve -..1| \ |
32000 V W J '||| W 1 34000 f W/ | l
pm |
30000 L s L .

32000 L - - L .
440 4)0 460 -”0 430 490 500 310 5"0 5’0 540 440 450 460 470 480 490 500 5100 5200 330 540
Energy (eV) Energy (eV)

Figure S-4. Auger spectra of as-grown SWNTs (a-c) and those after the heat treatment at
1000 °C (d-f). (a, d) full range, (b, ) Al, (c, f) O. It is seen that relative intensity of
[AI}/[O] increased after the heat treatment.



4. Atomic model
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Figure S-5.  Atomic model of r-plane sapphire surface overlapped with a developed (10, 10)
SWNT structure. Red and blue show Al and O atoms, respectively. Although (10, 10)
nanotube is metallic, we use it as a model nanotube here because of its simple structure.



