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Abstract
In this study, we present a novel method to observe the location and the length of carbon nanotubes
under an optical system instead of SEM. Firstly, the carbon nanotubes were synthesized by using a
mixed methane and ethylene carbon source in the chemical vapor deposition (CVD) [1]. Then, the
carbon nanotubes were coated with amorphous carbon by blowing ethanol vapor into the furnance at
900 'C. The observations of SEM and TEM show that each carbon fiber consists of one carbon
nanotube and a great deal of amorphous carbon. The diameters of the carbon fibers, around 500 nm,
are so large that they can be easily observed and estimated from the optical images, as shown in Figure
2. For example, the longest length of carbon fiber observed in this experiment can exceed 2 cm. In
addition, the most of the carbon fibers are well-aligned due to floating catalyst [2]. This method will be
useful as locating of suspended carbon nanotubes or manipulating nanotubes under the optical system.
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Figure 1. The SEM and TEM images of carbon nanotubes with a considerable amount of amnorphous
carbon. (a) One of the fibers is a carbon nanotube coated with part of amorphous carbon, and another
one is a carbon nanotube completely coated with amorphous carbon. (b) The carbon fiber was
purposely broken via AFM tip, and then the nanotube was pulled out. (c) The cross-sectional TEM
image of the carbon fiber.

Figure 2. The optical images of well-aligned carbon fibers. (a) The well-aligned carbon fibers lay on
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wafer. The gas flow direction was from right to left. (b) The fiber can suspend between the two quartz
fibers which were put on wafer before process of growing the nanotubes.
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