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Single-walled carbon nanotube generation by laser-heated ACCVD method

rIE *TR& FV¥ (KRB AsiE A LE B (HRRBE)
BIE =N HEF (KPS BIE A+ yy =Uvr  (HKBES)
fcIE - Ll %5k G ON

Shohei CHIASHI, Yoichi MURAKAMI, Yuhei MIYAUCHI and Shigeo MARUYAMA
Dept. of Mech. Eng., The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656

SWNTs were synthesized by laser-heated ACCVD method on the AFM sample stage of an
environmental AFM with Raman scattering measurement capabilities. Raman scattering spectra and the
AFM images showed that the high-quality SWNTs were generated. By using the laser-heated ACCVD
method, in-situ Raman scattering was measured during the whole CVD process. In-situ Raman scattering
elucidated the existence of incubation time before the start of SWNTs growth and life-time of the catalyst.
The incubation time had the strong pressure dependence of the CVD gas (ethanol gas).
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Fig. 1. Experimental apparatus. AFM was built with Raman
scattering capabilities, a vacuum pump and gas lines. The
temperature of a sample located on the AFN sample stage could be
controlled using laser heating technique.
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Fig. 2. SWNTs generated using laser-heated ACCVD technique. (A) CCD monitor image of the silicon substrates loaded with Co/Mo metal
catalyst particles. (B) Raman scattering spectrum and (C) the AFM image of SWNTs generated using laser-heated which were measured
without taking out of the AFM chamber.
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Fig. 3. Transition of the intensity of (a) the G-band, (b) silicon
Raman peak and (c) the silicon temperature during the CVD
process. These intensities were corrected with the intensity
temperature dependence and the silicon temperature was
calculated with the Raman shift temperature dependence.
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