58 10 2009 10

Vol.58 No.10 October 2009

1000-3290/2009/58 10 /7147-04 ACTA PHYSICA SINICA (©2009 Chin. Phys. Soc.
*
v
100871
2009 5 15 2009 6 2
HOPG
PACC 7125W 7115M
1.
2.
ABAB
60°
1—3
3 4
80
45
* 90406007 10434010 2007CB936804

T . E-mail zhangzh @pku. edu. cn



7148 58
4.26 A
8 19.68 A 1 80
96 . x
17.5 A x' 0.000
0.25 A
280 x’ x
eV 107 eV.
Monkhost-Pack 6x1x1
K
9x1x1 K
Material Studio Castep
3. 1
1
1 80
x/A 0.000 0.250 0.500 0.750 1.000 1.250 1.500 1.750 2.000 2.250 2.500
x'/A -0.016  0.198 0.409 0.775 0.992 1.222 1.475 1.835 2.027 2.248 2.455
1
1
80
190 - 550 meV.
/l—l\\\. 6
80+ ol \
E 60 F . 2
g ] 8 0
g‘gli 0r \-
\ 60—S80 meV 8 0
20 " 11%—15% .
. N\ ,
0r l/ [ |
[J.I(} I Ulﬁ I ]I() I l.l"J I ZIU I ZI a
Ir/;\ 2 a

2b



10 7149
2%
4% .
2 80
x'/A -0.016 0.198 0.409 0.775 0.992 1.222 1.475 1.835 2.027 2.248 2.455
E/meV 483 .4 483.2 479.9 473.4 468.8 472.9 476.5 481.1 482.7 484.2 485.3

(a)

i : ; ) . N i 3,351 A
3. 302A3. 360 A3. 316 A3, 223 A2 271 A3, M3 A2 333 A

0. 02
[ = . Y
0.00F ¥R R
£ L ol
u. \ '
‘.(5—0,02— _g. s
I~ -0.01 | WS
™ ] LR - —e—(.54
& ) NN LW A LUA
IE 006 [ L | W s
i ] \ i v LoA
ool \ 20
= ] . 4 254
v i
-0, 10 b Y
Lo =
_[]-12'| Py I e I ) SN | M A 2 LA v M A v M|

8] 2 1 4] R 1mn 12 14 1] 18
TR U S T /1L 20 A

1.54 b
00.51.01.52.02.54

80

80

2%

11%


Absent Image
File: 0


7150

58

Falvo M R Taylor [ R M Helser A Chi V Brooks Jr F P
Washburn S Superfine R 1999 Nature 397 236

Falvo M R Steele J Taylor II R M Superfine R 2000 Phys. Rev.

B 62 10665
Paulson S Helser A Nardelli M B Taylor [ R M Falvo M
Superfine R Washburn S 2000 Science 290 1742

Gupta S Dharamvir K Jindal V K 2004 Int. J. Mod. Phys. B 18
1021

Solange B Fagan S B Mota R 2003 Phys. Rev. B 67 205414
Hasegawa M Nishidate K 2004 Phys. Rev. B 70 205431
Yoshizawa K Yumura T Yamabe T Bandow S 2000 J. Am.
Chem . Soc. 122 11871

4 Buldum A Lu J P 1999 Phys. Rev. Lett. 83 5050

First-principles calculation on interaction between a semiconducting
single-walled carbon nanotube and its graphite substrate

Wang Liang Zhang Zhao-Hui'
State Key Laboratory for Artificial Microstructures and Mesoscopic Physics
School of Physics Peking University Beijing 100871 China
Received 15 May 2009 revised manuscript received 2 June 2009

Abstract
The interaction between a semiconducting single-walled carbon nanotube and its graphite substrate was studied by
calculation based on the density functional theory. Between two contact configurations of the system energy minimum a series of
metastable contact configurations of the carbon nanotube on the graphite were optimized and the atomic structures of these
contact configurations and the related energy bands of the system were determined. It is found that the interaction makes the
contacted graphite surface concave and the band gap of the carbon nanotube narrow which may be significant to the carbon-

based nanodevice strategy .
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