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W F AMAMBRAT BEERAOKE (SWONTs) , RIBHOH S E AL MBRmE L.
FIMCARARPOARRIE T 1 RB%1E BIEE (STM) AUEHAR, AUSIHNAIIE] T & FoRL i T SRR & 5 1
FAHEMFETFE. SWONTs By EERm 3 TR, figsateFIE, Argkd
TaE, HIEORRE BB (SPM) #HREFEET .

SHIF  mALKE, TIGE B, AR, FEEg
GES  TN304

13 %

M 1991 4F Lijimal!l & BRGNS (CNTs) LASE, E RSN BRI E B A RGP,
X TAERCAHE R R TRRE. Rl PEE TR i F 2 K RV 58 (Ge) . T
(Si) BPRIHORFIE. BRAVKE TTRERAURE R PR A BERNME, HEMASH. 28
. BEEY. ARIERARM. SHBEAMNS. BNMMRNELSRE S, Baiyk Y, 4
FIERAE 99 ) eredd (080 | St O DL R MUMSSHE 0O . W BRMGREA AR
ZFF, AT RERARBE RIS, AMFBHEEHREEEEDNPERIKE, UET
R HREBF 5T

VAR, BATEMFTHRETFENIER, BRRFATHEAFTHE, BRERTRETFH
M. AT AT IR TR IAT A T, BRkREBAME STM) 2 LA, FitH
STM FF S KE RN TR BEEREZ —. HERIKRECLRRRT M, —&
&R A R GRS MHEMHRIDKEREY, HPZEEZERIKE (MWCONTsS) .
R. E. Smalley A 2GR T HEE& T HEBEBRAKE (SWONTs), Z5—HEREN
TERF I 45 BARE BRAOKAT . 5 HUIR 2 BE RS RR AR EE R b, SR S5yl
M2, HT AR s 018

BRAKAETTUERER AR ERNARE, HEETURZE, WLERE. H12
BERAGEMERARE M " 14, CEHREAR, RN C=na+may = (n,m),
XH a),a, HEFHRARBEEAMEE; n, m HEH. X n=mif, HAHKFHA (armchair)
A, M n=0 8% m=0 B, FRAEE (zigzag) B, ML n—m =311 AEE), BAILH T H
BHERS R HESMN LSRG at, REWREFE RTRELRNETE
HhER, BI N B P REBETN, RAKENEHATEERY 0° <o <30°, BltEH
SRR RF. BERAKESHEBS N 0.7~2nm , BEENTE, RAXRE.
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M1 BASASHEERMERE

2RBERMNREEURAERS S ERE £

AV B R IOGH B B 7 VA S & BRI E . EE AR 6mm, & 300mm B 548 Sk
LHi—HA42 3mm, F 70mm g9, HEFTA B YNip=1:1(mol H) ¥R, KHMOIHR. A
B — R, BIZH 10 mm B4 848, RimErEMAR, LUSEMATZERAR TR, 1
fil & KRG, ERMERA 1 x 107 ~ 1 x 10°Pa, FUEETA 40 ~ 100 A | HFEITHRER,
MBS R s, REEBREERR smm 245, JUCKBZRUG, TEFEREW
PEE_EISCEE AEH B R

2 3 :
M2 BEBRICERR TEM & M3 RA Au WA TEM @

WA CSo: TR =11 MMUIRZER, SRJSTE 100°C 4T, DAMEERZ R AY & A
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el BadiE R ML EmAE. & 2 BERNEERILENEN BE (TEM) &, B
LR, EALTNEL IR, SEILIE L 00% WO B BLBERR GRS . a, WU, K
RIS B EEN 10~40nm |

ENERWESEERTCHETRRE T ERUURTI M. R HEN =k, 72
10-1Pa HASREGH, 400°C gk, FECH ) 2B K FIR YU, SR IE RFREEIRIR A 300°C
VAE, UIELEECH 10 nnr/min . [B 3 A& MAER TEM %, 2FFHRTEN. MEHEN
HaEF R, STRDE D i RE A A2 SRR, 8 4 E2Fa STM AR, (a)
B=48%, (b)) BRT4E%, (o) 2 STM Mgy 4 FR R —FKTL L mES M, R
RAKER RS BEEA L4nm, HEH 10nm

M4 BEERRGDRE I ERSERWE STM R RAPKE A

3 BEERMAEE STM #H &

BEERRADRE BRI ESRE LA ST URRZEA, Bz —ERAEAHE
§ DEE (SPM) RYEFAR. FATE IS T STM 5K, KT HIRTE STM LIER &
ERBRAKETERIEM, RITEH 0.6nm KSLHK 21.0mm HIBR, RIFHR EREER
PHAE, 1B STM BYEHR, XFMREt B A MM TR EEMAT M. WmE S5, (a) SAIHHRE
KESRTERE; (b) SBESR STM &, RERFHRFENRR: (o) sEra % (HOPG)
F TR, SREERANRET BT AT AE R BRIBJE SiF A 8, ERRTEMNRT mao a2
PR R AR AE, AR AR TR AE A, Bl SPM S i AE
71, B RAE R A A e — Mo IR
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M5 HEERRADORE(E STM $HR

4 SR BARE YR ERACKAE e N A

TE S A BT LA TS S BERR AR R S o T2 0, RBLTE PRI, JLA Sy
TR AT T, 7T AE IR B R0 . & B0 FIT o T B 8 L 0. SE T
P T

(1) BEH BT RGeS S R MR LRl 5 Ak, #
T8 6 4 S FTLUE AT 50 nA By, ST EDRETALE 10 1 S BRI,
SR B B 100A fem?, & TERE /T RBIRA L.

(2) BTSRRI FULENNIZEBF I I RESR RSN & W7 T BEAY 35 22 4T b oy
TRRR. MR LRGSR IR, TR RTREERA, RHIEAY
HEH AR AEAEI.

() BFRBAKEN R ARG RATRFN R T RO, WS
WA T, ST Ak TR R, T — S IS RS
SAERE AIEIR L, IR SRR, FEETENS, HETICMIRE TIHT. Make
STM $Ho Ly SEBEGRAIR, FILTE S BREE A LT, B BRI/ T RHER0 R
W, R, Rl S R LR SRS SR TG T R BTk 1V
GES

(4) BHEMRA TR0 Ak TSR BB TAR (80 T — 18, BRI AR 2
PR HIR I B AT RN R . F AL A SRR LA E S 4
it P AERER UL, FTLUB K TR OO 28, PRSI DA 8. FEMCHERY L AT
A LI K S B

Y, MR LIRS S5 MG AR A e R L, B L 240, 32
RO E 0 A R T, B FO VRS M, s bE, R T
G T ARG M AR, IR A AR T2, IR SS, RSB
IR, BLRIET R R A ke, AR AR BHLA [ 08, bR
FHOZH RS, AR RAk AT RER, RATRIHREEY. NRHEA
KIS LA, FHR AR T2 BT T AL ROV BITE 5 B A A 6.
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FATH IR & T RERAAE, KHLH, EOMME, SR ERREmRNE K
. PRI B E AR RS S ERE b, A SBERAKERIET STM 4448,
FAGERRILI T KB £ BRI SRS S 2 1A B E TR, IR ERDSEREER
T RO E T ZFHAR, WATETE KBRS ETFE, WES P BRRE,
MARFL, ZBRPBTFHEES
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ASSEMBLED SORTER SINGLE-WALLED CARBON
NANOTUBES STAND-ON GOLD FILM SURFACE

Xue Zengquan Liu Weimin Hou Shimin Shi Zujin*

Gu Zhennan* Liu Hongwen Zhang Zhaoxiang
(Department of Electronics, Peking University, Beijing 100871)

*(College of Chemistry and Molecular Engineer, Peking University, Beijing 100871)

Abstract The single-walled carbon nanotubes(SWCNTs) are synthesized and purified. A
water colloid of SWCNTSs is prepared and used to assemble SWCNTs on a gold film surface.
Its STM image shows sorter SWCNTs standing-on gold film surface. The crystal grain image
of gold thin film and an atomic structure of highly oriented pyrolytic graphite (HOPG) are
observed using a scanning tunneling microscope (STM) with the SWCNT tip made from the
water colloid mentioned above. The SWCNTSs standing-on gold film surface is very important
for measuring electronic properties of carbon nanotubes, fabricating field emission cathode,
structuring nanoelectronic devices, and making tips of a scanning probe microscope (SPM).

Key words Carbon nanotubes, Tips of the STM, Assemble technique, Atomic image
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