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R S R EVL ﬁﬁﬁ_qj[smo-mz-zzm] :
Ch=nal +ma2 = (nm) (2-1)
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PR BT S T E T R A S Z S Ao R] 2-3 Aron



(1) + & 4)# 2 3 ¥ (armchair CNTs) : n=m, » # chiral £ 6 = 30" -
(2) #2#% A 7 3 ¢ (zigzag CNTs) : n=0 #*m=o0 > H0 = 0°
(3) *&25% 5 ¥ (chiral CNTs): H04& 43 0°3 30°2 /& -
HamadafrSaito® 4 MIZHE 2 3 7 5 FMS L EMPET > T
- [Hamada -92-1579; Satio -92-2204],
(1) HALHL T
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(2) L HEmpEF:
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B RS H nl-Ve S 9T E RS cn T B A A M blde
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$o(D)Fn-m=3q>q#0 A5 £BHE2 w5 1.7-2.0eV > (2)n—m #3q
SLEEM Y KK S 05-06eV o
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LRI/ S S R o M e S -8 s e AP 1 U e N T DI o
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Che et al ‘"Iz 5 £ & + 2% 10nm=hpt 4 H 4 %~ +12800W/mK » %
T AeHEF F b R 4 o Treacy ® A T g% TEMpL% 8 19 5 Beat
PO RERLSHT - B TR ) R E i < e 155
1.8TPa o Krishnan' *"™"™" %1% & 1% jp e = 2 8 0 ¥ 198 BEpt 4 9717 5] eh
% s 0.9~1.7 TPa o #7020 ¥ 12| % B8 il i J 3050 B 2 £ G p2ag »
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[=aVZexp(-b/V) (2-2)

a=(1.4x 10° ap*/®) exp(9.89/0"%)

b=6.52x 10'®"*/p
B TERW SV ATR O £# Sk o £FXFHaff on p A5
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PRI MG 2 PR S B e AT 222 VR

h{vlj Ina- b(\i} (2:3)
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a PRE G R T 0§ G ORE S o AR B S5(23)7 Pl g AR
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22 H BB g nE A3 2
(1) FRELS T35 2 (Catalytic Arc-Discharge Method)

R E 5 &4 H B 2k F 92 2 > Bethune PO v 54 0
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y=
A L FA BB 2 S EBIFLEE RS &G 500torr 7
B 2025V Fins 50-120 Aig 2T > Fa 2 LT AT 2T aﬁ
AZ2m R EHEEEBREREF > TELRT A, § ot L&
BT AY S F C BN T Bk - fullerenes2 B 3 K F 0 5B
it fe v @I E BB Z K F oo RINE K2 E BB 2-5 47T

(2) & 7%z (Laser Ablation Method)

A7 P A BB EEHR Y 1R200ChrEFY o #* B B
TP FR N PR RS G0 B AT ALY Arg WA
NBE® R EAragEE Y RTAF SEES Y FT 1-10
soehHEER A N F 0 A ST B 70-90% e B H g 4o W] 2-6 T

(3) *¥aiz (Flame Method)fend!-00-720%
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(4) & K axi# (Solar Energy Method)™0>22

PEEERLE AH R RECEFSSEL AR T A B
TEEH o a Bl AR GART AL AP LIEFEME L F o 2
2 PBELBAIFL ) A A TT A RS o KR AoB 2-8 4T o
(5) SHIERIT R Fif e 1 BT i A2 (RFM- PECVD)K0-03-423]

Kato i % SHFfzil f R4+ T4 > 2417 34 Bt 7
"% Fe/Co ff#-cnfall» M & § ~ "= i® L A& F 4 > B4 4] & 0.5Torr -
2@ 5% S8~ B 5 RE power 900W » &35 340G > £ SR R 4rd] &
550-850°C » H/R-30V % o H @SB NE 0§ T g A 7 3L T AT enE T H AR
A E(0.75nm) 2 ¥ EERLE F %(0.75-0.94nm) > H K B L Ao B 2-9 1T o

(6) # & siafes i 3 4pimgf 2 (Hot-filament assisted Chemical Vapor

Di position)[Okazaki-O3-606]

FRG-HnilE 5 0 A Y e R R kR R R
Frds 3 6 K FieTE I 2k 2T A EHA o A W (2 9
1800-2000°C) % 4 fi& i AR JFpE - 45 i &2 ¥ SEEHL S 3mm> & R 5 3sec o
B 2-10 2 X &7 LW -

(7) FA4s" i B 5 dpiwff 2 (Catalytic Chemical Vapor Deposition Method)
TEB R PR 22 - > R2-1 S ELAXRE AW -
RPRH e E o Sk R E LA

# $ &J/E%ﬁi + [Young-02-318]



Co 2 Mo iFh¥edt» x4 NWUE X 1-2nm a0 g B E 3%~ i

BAs BB FAEF BT 0CHEE L~ T A LAY o 11

MO i3 i€ Coae 3 -] Bl iga 75 H By -
i ‘} [Cassell-99-6484][ Tang-01-19]

AT P PR ERORERRR RS £ Y
S00C ehif R TR > & g LM AL E AR R L e &
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rokE RIFEGEZBEEIER S B A B RZ2 P NE LT FI) L
WP AR s £ B ERRS 1000C £ 4
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BAcHiEARY ALE 45 MFnR B R FFS AR A5 2 5 RE SRR
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B A o S PEAT AT SR E R RGNS G g A
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BE AR Y o B RSEE R N PR T A G 4T D[R 2-18
(@] FEATNPERF R E R R N T NS e £ [8 2-18 (b)]
B RS E G A ER SR 2-18 (0)] 0 5 H B ha
B BEF LGNSR R R RE Rt £ o
24 & F % M;]-—}JL,;\.F;E{LL*#_
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v tip growth & & g # ¢ B ¥ atip-root growth!™ U £ g ket ¥ 5 E T
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ling) » FTof s HE vt » S kdtE 7 e st o £ fL 5 F {32 5o R (anti-stokes
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¥ ¢7HRTEME * » # ¢ & 7 B BEpt 4 (SWNT) ~ ¥ E2a ¥ & (SWNT
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to diaphragm pump E

B L}
T“ I valve
W filament L
quarts substrate aleohol
reactor reservoir
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B 2-14 19 AL ﬁﬁﬁ;‘]-l [Saito et al.]

B 2-15 HEEpE ¥ &2 I 7 5 & A B 2 TEM [ [2hou-941593]
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FIG. 2. Standard room-temperature Raman spectrum of as-
recerved HiPco SWNTs taken at £, .=241¢eV. (a) Raman spec-
trum showing RBM peaks. (b) Raman spectrum showing G-band
and D-band peaks.
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large variety of chiral angles
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