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FEk FAar 8 SWCNT e ik 5415 1P 2 L 7 3 w,,,,,
ST L. 3R 1 A, BEE AR A6 K, A il A0
Xt LR B A N X T me > 4 IR P

I SWCNT( Ef% d=0.55 nm) , 5 {808 %F B, 73
JE RS FEA AT DL 2200 (HGHE 3 B AR s A
2% ).

F1 HRTRB SWONT S fil S (9 T L F s v, (BRBLR 10%m/s)

SWCNT (2,2) (3,3) (4,4) (5,5) (6,6) (9,9) (10,10)
Vpnean (T NZBOR ) 0.9971 0.9971 0.9971 0.9971 0.9971 0.9971 0.9971
Vpnean (FEATE 0B ) 0. 9064 0.9581 0.9754 0.9833 0.9875 0.9929 0.9937
D poan MRS B S -9.09% -3.91% -2.00% -1.38% -0.96% -0.42% -0.34%

FEAR T M0 At A i 8500z 1 A
OUT L BRATRIA (31) 4058 1 4% Fh gk 1o 14
SWCNT e fiK- 5l 19 HL 4 A0 & m ™ Bl % 5%k,
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300
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AT 2% ).

®
—A—(2,2) ——(6,6)
200 | —v— (3,3) ——(8,8)
—— (4,4) —~— (9,9)
20 —>— (5,5) — (10,10)
o) o
> s
| L
= >
w100 5
0
[ 20—t 1 1 1 . 1 . |
0 " s 12 0 4 8 12
ky/nm™1 ky/nm™1
B3 kTR SWONT S-S5 i A 05T i m ™ BED R b, I07EAL (o) RITE ML, (b) TH AL HI %0
T2 HRFHT SWONT AR5 B F 17 ¥4 555 i m 5, (BADH 10 =3 kg)
SWCNT (2,2) (3,3) (4,4) (5,5) (6,6) (8,8) (9,9) (10,10)
Mo (AT H B ) 27.9589 27.9589 27.9589 27.9589 27.9589 27.9589 27.9589 27.9589
m ke (VA RN ) 10. 5294 23.5182 27.7406 27.7837 27.8707 27. 8050 28.0156 28.1219
m o FEXT RO B -62.34% -15.88% -0.78% -0.63% -0.32% -0.55% 0.20% 0.58%

Zr L riR ar g, & MO X NVE R (m o< 4)
T35 SWCNT [ H Tl B KA R A B
sEm A XTE AR R 1Yk TR A SWCNT( m =4,
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F3  SIRYER SWONT Feflk 347 19 38l 3R w0 (AR 100m/s)
SWCNT (3,0) (6,0) (9,0) (12,0) (15,0) (18,0) (21,0)
Dean (AR TTE HIRL N ) 0. 7759 0. 7759 0. 7759 0. 7759 0. 7759 0. 7759 0. 7759
V,ean (VAT HIRLRT ) 0.6611 0. 7736 0.7743 0.7748 0. 7645 0.7718 0.7753
0 ean MR S B -14.79% -0.31% -0.18% -0.15% -0.14% -0.52% -0.07%
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AR AR NE S Fs. mIE 5 (a) ITLLE I, 7E
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F4 IR SWCNT FAfi Sl 1972 s A 8050 m,),, (SRR 10 ' kg)

SWCNT (3,0) (6,0) (9,0) (12,0) (15,0) (18,0) (21,0)
m o (R MR ) —57.3670 -57.3670 -57.3670 -57.3670 -57.3670 -57.3670 -57.3670
Mt (FEAB AL ) -94.1148 ~78.3691 -22.9914 -22.9914 —34.9445 —18.5879 -21.8930
m kA AR 64. 06% 36.61% -59.92% -59.92% -39.09% —-67.59% -61.83%

S22 A RN T 4 JE 1 T SWONT B A5 /%
Jo S R T 58 R, 2 T X i 3 T 1 5 i K
B XA 5 R (B4R d > 0.951 nm) B4, %
N AN 225

3.3. FE{KEEE SWONT B FEEMENRE

A (30) X, T34 Hh 48 R S (A8 14 2
SWCNT TEAN T4 th ZLOW F 3t A 4 MR8 I 1) 5 A1

Sy T o BEDER b, BAEIROC R ANIE 6 FTR.
M6 WL A . BRI A 1 &0, % T (31
+1,0) %, K PRl LA, HIEL(30-1,0)
RO TR X T (31 -1,0) 4, B 201
TNCRE m ), B K HL 3 B 3 . 2 S A 14 7Y
SWCNT [ -2, 75K B 4 ¢ 5 fr g, g 5 nl i,
TCARAE AR BRI, 2 1 3550 7 b K 57 ) P 3
IR ALE PSS o

0.8
£ o4l
=
~
-
0.0 |
1 | . | | 1 | . | |
0 2 4 6 8 0 2 4 6 8
ky/nm™! ky/nm™!
F6 SR E SWONT sflh Sl A i T3 o BRI K, BOZEME (o) RITEIAL, (b) T AL IR
£S5 PLSAREEGR SWONT H I S4H7 A9 B F 3B v, (AR 100m/s)
SWCNT (5,0) (8,0) (11,0) (14,0) (4,0) (7,0) (10,0) (13,0)
Vpean (RTT S MR ) 0. 4296 0. 5549 0. 6125 0. 6454 0. 7136 0.7319 0. 7408 0. 7459
Vpean (FEAT MR ) 0. 4045 0. 5471 0. 6050 0. 6405 0. 7252 0. 7357 0. 7426 0. 7470
Dy TN ACEE B -5.84% —-1.45% -1.23% -0.76% 1.62% 0.52% 0.25% 0.15%
800 |- 800 |-
on 0r o0 0F
=4 =4
S S
> -800 - ~ -800
S [ s B
~1600 | g —— (7,0 ~1600 | « — (7,0
— (10,0) — (10,0)
0 —— (13,0 C —— (13,0)
_ 1 L 1 L 1 L 1 1 _ 1 L 1 L 1 L 1 1
2400 0 2 4 6 8 2400 0 2 4 6 8

ky/nm™!

ky/nm™!

7 SRR T SWONT SRfik Sl A i A 8B m ™ BEIER k, BEML (a) RITEMAON, (b) TH AL MIA
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FIAI(31) 2, FATTIHEAT 45 Tl > S AR 145 A2
SWCNT e fle T4l AL A 00 m ™ BEIER &, B
AR ERWE 7 iR, NE 7 AT LU Y B
ANTE 500, AN R 45 4% 1) 2 3 AR B 14 B SWCNT
ML AR m™ FEBR k1228 AE R A ]
X, X 5 4 R A5 SWONT 8RR ). % 84

SOV IS, FL A A8 B g < ) AR AR L 5 ORI
A AL o BEAS A ). P-4 A 3BT i a3k 6 i
G N 6 n] LLE H, X F A 2 5 0K dE o A
SWCNT, 45 [ 35 W % A5 450 5T f: 19 5% T R AR /1N, JEAH
XA AN 2% .

6] 7 =2, 45 M 0N % 2 T AR5 5 BUSWCNT H

Fo LSHYEG R SWONT Il Sy 1 P2 TARSTEE: m,,, (AR 10 7 kg)

SWCNT (5,0) (8,0) (11,0) (14,0) (4,0) (7,0) (10,0) (13,0)
1Mt (RTT IHALN ) -27.25 -11.19 —8.406 - 18.89 —13.74 -5.017 -22.89 -20. 50
mr o (A ) -26.99 -11.04 -8.254 -18.63 -13.60 —4.922 —-22.64 -20.23

o AN AR -0.93% -1.35% -1.82% -1.37% 1.02% 1.89% 1.13% 0.29%

TLE BB R A R A
4. # @

AR SCF A R0 ) SWCNT fig 2 (i e
ROTEMR T Hd 7 AR R, IF S5 AT
H AN B B HEAT T g, E S e SWCNT Fif
SR BV E S T 11 P Ol Y= o8 [
SWCNT (m, m) , 54855 /N i 3 iy 3550 o7 Xof v, 3 85
KRR MK, FRK(EHAE d=0.55 nm)
BF (KR meo=4) 2 R AR 7] Z0m (H - L
55 R ) A R AN G 2% 5 X T 4 T A O R
SWCNT, Ho: il 20007 %o A 2% 5 2 1) 5 i 5 B 2

B A4 K (d > 0.951 nm) B4, iRk
ANREZ W (FRL T2 R0 A X el R T
~39.09% ; X} THR G 4k SWCNT, HA 12000
Xof HL - TR R AT AR A /N, e R DA
Wi, 2 MR X SWCNT H 1285 ¥4 J AR A He 4 328
PEFZ 0 F K 2 42 8 A5 16 78 SWCNT, Hik e 3k 1
Al SWCNT, 5% Wi 5 A B 5 (%) 2 F 5 0K 4 o AU
SWOCNT. H 3R AT TR AS e B 529610 2 K %% P92 pRi
JrikAR s B A NVE R R TR R SWCNT
SR PRI 4 R HE 15 B SWCNT 2 HE4 R AL E,
TR B4 JE 1. AR ST BIF 5 &5 S8 ml 1 3 o2 I
S B AT LT R R s i AR P R
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Effects of curvature on the electronic structures of
single-walled carbon nanotubes”

Qin Wei Zhang Zhen-Hua" Liu Xin-Hai
(School of Physics and Electronic Science, Changsha University of Science and Technology, Changsha 410004, China)
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Abstract

Based on the energy dispersion relation involving curvature effects for the single-walled carbon nanotube (SWCNT) ,
the electronic velocity and the effective mass of the lowest conduction band for the SWCNT are computed and they are
compared with the results without consideration of the curvature effects. The analysis shows that the influences of the
curvature effect on the electronic velocity and effective mass depend on type of SWCNT, that is, the metallic zigzag-
SWCNT is most sensitive to curvature effect, armchair-SWCNT is second most sensive to curvature effect, and the
semiconducting zigzag-SWCNT is poorly sensitive to curvature effect. These findings suggest that curvature effects have the
largest effect on the electronic structure and the low-bias transport behaviors of the metallic zigzag-SWCNT, a moderate
effect on those of the armchair-SWCNT, and the smallest effect on those of the semiconducting zigzag-SWCNT, which are

in good agreement with experimental measurements and the calculated results from the density-functional theory.

Keywords; single-walled carbon nanotube, curvature effect, electronic velocity, electronic effective mass
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