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(a)Original bundle (b)Push the bundle

(c)Bundle is bended

(d)Push it again

(e)The bundle is straightened
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(d) Try to join the broken bundle

Bending and straightening of the SWCNT bundle
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(¢) The result of cutting
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(e) The result of joining
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@) The original bundle

(b)The result of splitting
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Splitting of the SWNT bundle
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Study on the Manipulation of Carbon Nanotubes with Atomic Force Microscopy *

Liu Sai-Jin ~ Shen Zi-Yong  Hou Shi-Min ~ Gu Zhen-Nan'  Xue Zeng-Quan
(" Department of Electronics;, ' College of Chemistry & Molecular Engineering, Peking University, Beijing ~ 100871 )

Abstract  The technique of nanometer scale manipulation is very important in constructing nano-structures and
nano-devices. By using atomic force microscope in contact mode, we have accomplished many kinds of control-
lable manipulations on single wall carbon nanotubes, including bending, cutting and splitting of nanotube bundles,
etc. The results of the manipulation depend on the interaction between tip and nanotubes as well as between sub-
strate and nanotubes. When nanotubes are fixed to some extent on the substrate surface, it will be easier to accom-

plish manipulations; when the force from the tip is stronger, bundles of nanotube can be splitted.
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