56 9 2007 9 Vol.56 No.9 September 2007
1000-3290/2007/56 09 /5172-04 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.

Cq-peapod

*
1 1 ¥ 1 1 1 1 1 1
B. Sundqist’ : ’
1 130012
2 Umed S-90187
3 130024
2007 1 10 2007 1 15
Coo SWNTs Cop @
SWNT peapod. DAC
Coo . 21.5GPa 325 nm 30 min
Ceo 0
0]
Cg peapod
PACC 0735 6148
K Ceo SWNTs
1 Ceo
SWNTs
Ceo SWNTs .
Cep @ SWNT Co SWNTs 7%
peapod . Kawasaki 7
X 25 GPa
O SWNTs Ce 1.0 nm 0.845 nm
0.97 nm 0.855 nm
2. Ceo 0
Ceo SWNTs . Chorro s
X 4 GPa
e Ceo SWNTs Ceo 0] . Kataura
O orthorhombic " 488 nm peapod
5 Ce Ce D
. Ceo dimer 0]
SWNTs 0 Ceo
Pichler o Ce-peapod
* 10674053 10204010 10574053 20020183050
2004-295 2005 CB724400 2001CB711201

Swedish research council

F . E-mail liubb@jlu. edu.cn



Ceo-peapod 5173

488 nm

9
He-Cd
325 nm
Ceo SWNTs
Ceo SWNTs 0]
2.
2 peapod
Ceo 99.9%
1.2x107* Pa 823 K 9% h. 1 Cp@SWNTs HRTEM
1h
Ceo
peapod .
DAC 500 185 Juuj? @
nm
325 nm 30 "
min. 401 E 10:/ 200 300 1200 1400 ‘foo
21.5 GPa §
Renishaw inVia st (b
325nm 488 nm. 1465
425 706
3' 260 4(I)0 6(I)0 8(I)0 10I00 12I00 14IOO 16I00 18I00 2000
Raman A7 #/cm™!
1 Ceo SWNT
2 peapod a 488 nm b
HRTEM 325 nm
Ceo peapod
80% 2 Ce peapod
Ceo 0.7nm SWNT 325 nm
1.3 mm 1,37+ 488w
0.08 nm " Cy SWNT 1594 em ™!
Co Eg, 100—200
SWNT  Cg 0.965 nm .
cm RBM 488 nm
fee Ce 1.00 185 cm”"
nm D Ceo
0.92 nm " Ceo SWNTs 16
d =224/ w - 14 1
peapod d @
325 nm 1.32 nm



5174 56
Ceo Ceo
25 GPa Ceo
1400—1500 c¢m ™ Ceo 0
Ceo I, 10 Ceo
2A,@8H, 0
A, 2 Coo ’
1469 cm ™' Coo
Ce ’ 2
Ceo A, Ceo
1465 cm ™ Ceo
Ce SWNTs D Ceo
Kataura $ Ceo
Ceo Ceo
é peapod
= Ca
o0
Z(I)O 4(I)O G(I)O S(I)O 10'0() 12I00 14I00 16I00 18I00 2000 3 C60
Raman f7#/cm™ A, 2
H, 2 425 cm™
3 peapod 21.5GPa H 3 706 con!
325 nm g
Ceo
Ceo
30 min. peapod
4.
21.5 GPa.
17.8 GPa Ceo-
Ceo peapod
D . Ceo
3 peapod 21.5 GPa 21.5 GPa
30 min Ce
Ceo 0
A 2 1459 cm™! (0%
Ceo 0
Ceo 0 °
Kawasaki ’ X



9 Ceo-peapod 5175

1 Smith B W Monthioux M Tuzzi D E et al 1998 Nature London 9 Cai JZ Zhu HW Wu D H et al 2006 Acta Phys. Sin. 55 6585
396 323 in chinese 2006 55
2 Smith B W Russo R M Chikkannanavar S B et al 2002 J. Appl. 6585
Phys . 91 9333 10 Kawasaki S Matsuoka Y Yokomae T et al 2005 Carbon . 43 37
3 Monthioux M 2002 Carbon . 40 1809 11 Kataura H Maniwa Y Abe M et al 2002 Appl. Phys. A 74 349
4 Krive I V' Shekhter R T Jonson M et al 2006 Low Temp. Phys. 12 YaoMG LiuBB ZouY G et al 2005 Carbon . 43 2894
32 887 13 YaoMG LiuBB ZouY G et al 2006 J. Phys. Chem. B 110
5 Sundqvist B 2004 Struct . Bond .109 85 15284
6 Pichler T Kuzmany H Kataura H et al 2001 Phys. Rev. Lett. 87 14 Liu X Pichler T Knupfer M et al 2002 Phys. Rev. B 65 045419
267401 15  Hirahara K Bandow S Suenaga K et al 2001 Phys. Rev. B 64
7 Kawasaki S Hara T Yokomae T 2005 Chem . Phys. Lett. 418 260 115420
Chorro M Rols S Cambedouzou J et al 2006 Phys. Rev. B 74 16 Rao AM Chen]J Richter E et al 2001 Phys. Rev. Lett. 86 3895
205425
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Abstract
The Cgy @ SWNT peapod samples were prepared by the vapor diffusion method. Polymerization of Cg molecules in single
walled carbon nanotubes SWNTs under high pressure and simultaneous irradiation of UV laser 325 nm has been carried out
for the first time by using diamond anvil cell. Raman spectra of the peapod samples decompressed from high pressure indicated
that Cg molecules form one-dimensional orthorhombic polymer in SWNTs under UV laser irradiation at a high pressure of 21.5
GPa which is lower than that for the polymerization of samples induced by high pressure only. The polymerization is an

irreversible phase transition in the peapod.
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