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Control of Diameter and Electric Property of Single-Walled Carbon Nanotubes by Free Electron Laser Irradiation
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As for the controlling of the electric property of single-walled carbon nanotubes (SWNTSs), we have already succeeded in it by irradiating free
electron laser (FEL) during the growth process using chemical vapor deposition (CVD) method. In order to clarify the relation between the
electric property and FEL irradiation, the way to control the diameter of SWNTs was investigated through controlling the catalyst size. \We
attempted to grow SWNTs with CVD method using Fe catalyst prepared by DC-RF magnetron sputtering method. Although the SWNTs were
not obtained due to the much lower density of the Fe catalyst, the six-membered ring structure was obtained. The optimization of the sputtering

condition and the effect of the FEL irradiation will be discussed.
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& 1.5~3.0eV, BN 0.9~1.2nm (25040 L TUN =28,
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Figure 1.
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FS R RT.
Ar [ccm] 10
FMRERERT [sec) 300
Fe #—7%" > h-E£E [inch] 2
F v L N—NJEJ) [Pa] 2
RF [W] 50
BECO)

700 T

Hit CNTRLR

500 +

30 i 10 i 20 B4

2IE (Pa) 1k 2k 1k

AT (cem) 178 0 178

M (com) 0 2 22 0 22

CaI0H (cem) 0 0 0 2k 0
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100nm F&E DRL7- 23 ifedl T & 7 B OF L CVD
HBDOFINLDINEEETH-T-.

Figure 4 [Z LI £ 532 nm CTD T~ A7 ML &
779°.1580cm-1 |2 G £"— 2 73,1350cm-1 |2 D &' — 7 3@
HEH,G/D Hl% 2.76 T - 72.SWNTs DIERLZ R~
Radial Breathing Mode (RBM)?® & — 7 [ 3@l T & 727
ST 2D OFERNS SWNTs 1ZIF & A TR SN T
BOTRELEZNEOD NEBREENERINTH
HEETHFET DI Enbho T,

204

G/DEE 2.76

Intensity [ a.u. ]

/S\ Sub.\
) Y Wavenumber | crr‘fI ]

Figure 4. bt K 532 nm THO T~ A7 |
JV.GID ttiE 276 TH 7=,

L
1200 1500 1800

4. B

Figure 3.(b) (27~ 9 71— 7R 2 Ri 1~ D% FE 13 Figure 3.(a)
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Si02/Si itk BIC b HEFE L 7= 2 & At £, T v A
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5. BIE, ANy X RO EG#EE & 2 D5l
I 2 HEFE X W72 FoR 2 BV V2 SWINTs f R 12645
FEL FREOIFICHOWTHET 5.
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FEL FRST & BRI OBMR 2 H M 5720,
fbHRT - ORISR 2238 U 72 SWNTSs O B A 4 31
Iz S D R I A 2% 3% IV, SWNTs O R
I\Z1Z CVD % FV - il oD 85 BE 1 5eh U — 7R LR+
DBEERIEFITEm S SWNTs 2185 Z LT TEX o
b OO RNEERMEEIIFR SN TND Z ERboo
7o R DB E A B D72 D Ay X S0k
W EAMLETH S .Y A, - OEfk & SWNTs i1
*9° % FEL Bt OB RAZ O THRET 5.
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