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Fig."4/The calculation model for the electron transport properties of CNT
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Table 1. Scheme and parameter setting up in calculations with DFTB .
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Fig. 2. Picked d its molecular dynamic model. SEM images of CNT and AFM (a) before
contact, r contact; model (c) side view, (d) front view; after collapse (e) side view, (f) front

view.
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Fig. 3. Contact behavior of CNT on metal. Armchit<CNT/(6, 6) on gold with contact length of (a)
11.095 A, (b) 23.422 A, (c) 48.078 A; Armiehif GNT(11, 11) contact behavior on (d) gold, (e)
aluminium, (f) platinum; (g) DWCNT -contacthehavior on platinum; (h) MWCNT contact
behaviof on platinum.
® 2 BRAVKE 5w AR 73180 1 AU
Table 2. Moleeular dynamic of different CNT on different metal
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T I AN I T
%) A A . moty  (keal/mol)

11095 7147 01220 1213 -418.13

(6, 6) 23422 4 814 7266 01074  261.97 74375
48.078 7336 00988 49028  -1453.96

% 11.960 01984 34765  -1172.86

(11/11) 23410 4 1492 12558 01583 25096  -1094.97

el 11.199  0.2494 495.91 -1307.86

6,6)@ (11, 11) 23400 &1 1492 13477 00967 42766  -1769.67
@ 2)(3,(161’)6)@ 23456 41 1492 13850 00717 42889  -1867.47
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11.095 A, (b) 23.422 A, (c) 48.078 A; P BALKE (11, 11) 5(d) 4. ()% (N1 (9)
WEEBRIIKE 55 (h)=BERGIKE 540
Fig. 4. Front view after collapse of CNT. Armchir CNT(6, 6) on gold with contact length of (a)
11.095 A, (b) 23.422 A, (c) 48,078 A®Armchir CNT(11, 11) contact behavior on (d) gold, (e)
aluminium, (f) platinumi\(g) DWCNT contact behavior on platinum; (h) MWCNT contact
behavior on platinum.
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Fig. 5. Thecurrent-voltage (I-V) curve of Armchair CNT with the radial deformation of 0, 0.1 and
0.15. (a) (6, 6), (b) (11, 11)
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Fig. 6. The transmission spectrum of Armchair CNT (6, 6) under the bias voltage of 0 V, 0.5V, 1V,
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1.5V and 2 V with the radial deformation of (a) &, =0, (b) &, =0.1, (c) &, =0.15.
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Fig. 7. The transmission spectrum of Armchair CNT (6, 6) with the radial deformation of O under
the bias voltage of 0V, 0.5V, LV,\I:5V and 2 V.
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Fig. 8. The current-voltage (I-V) curve of Zigzag CNT (11, 0) withithe'radial deformation of 0, 0.1
and 0.15.
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Fig. 9. The transmission spectrum of Zigzag CNT (41, 0) under the bias voltage of 0V, 0.2 V, 0.5
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Electron transport properties of carbon nanetubes with

radial compression deformation/*

Lin YiNi? Ma LiV * Yang Quan® * Geng SongChao®) Ye Maosheng? Chen Tao? I sun LiNing?

1) (School of Mechatronic Engineering and Automation, Shanghai(University, Shanghai 200072, China)
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Abstract

In this paper, molecular dynamics simulation”method is used to investigate the
contacting configuration of carbon nanotubes with open ends and metal, so as to
obtain the law of radial compression deformation of carbon nanotubes. The obtained
results show that after <horizontally contacting the metal surface, the radial
compression deformation~is affected by the contact length, the diameter of the tube,
the type of metaland\the number of layers. Based on the first principles combining
tight-binding- density functional theory and non-equilibrium Green's function, the
electron’transport properties of carbon nanotubes with different diameters, chirality,
lamellar and radial deformation are systematically studied. The obtained results show
that the current of metallic single-walled carbon nanotubes presents linear change in a
bias voltage range [-2 V, 2 V], and the current-voltage curve is symmetrical about the

origin. The magnitude of the current is only related to the bias voltage, not to the
22



diameter; when the carbon nanotubes are deformed by radial compression, the current
growth trend shows down and even plateau effect may appear under a larger bias
voltage. The current conducted in the semiconducting single-walled carbon nanotubes
decreases with the increase of radial compression deformation, and the
current-voltage curve gradually transforms from semiconductor characteristics to
metallic characteristics. The trend of the current-voltage curve of~dquble-walled
carbon nanotubes is consistent with that of metallic single-walled carbon nanotubes.
However, the non-linear variation amplitude of the _curréntivoltage curve of
double-walled carbon nanotubes is less affected by “the radial compression
deformation. Due to the increases of system and, walls-of nanotubes, the current of
double-walled carbon nanotubes is twice asshigh™ as that of single-walled carbon
nanotubes under the same bias voltage~Theelectrons can produce transitions through
rapid vibration between adjacent tubes, in view of that interlayer coupling
characteristics of three-walléd carbon nanotubes reduce the degeneracy of the energy
level and larger system increases the density of states near the Fermi level, resulting
in large oscillations and‘asymmetry about the origin of the current-voltage curve.
Keywor ds%, Garbon nanotube, electron transport properties, radial deformation, first principles
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