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A Theoretical Study on STM image of Carbon Nanotube

23, ¢35y
(Won-Ha Moon and Ho-Jung Hwang)

Abstract

Since the early work of Tersoff and Hamann on the theory of the scanning tunneling microscope
(STM), many theoretical approaches have been developed in order to gain further physical insight into
the real space image that this technique provides. In this paper, the STM image of Carbon nanotubes
(CNT'’s) was calculated through the theoretical study. The optimized structure of CNT's was simulated
using Brenner’s hydrocarbon potential. The structure of simulation is (5. 5) armchair CNT and (10. 0)
zigzag CNT. Also we have used that the extended Hiickel tight binding (EHTB) theory already
provides a fairly good qualitative description of the main processes that control the final contrast in
the STM image. we found that the shape of the calculated images is hardly dependent on the exact
electronic charge distribution at the surface. The STM images are not too sensitive to the precise
electronic structure but, rather, they reflect its qualitative features. As a result of the simulation, The
STM images of CNT’s and the electronic density distribution were investigated. It found that the
EHTB theory is appropriate for STM image calculation and that the STM images are in agreement

with the result of Experiment.
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Fig 1. the optimized structure of CNT
(5. 5) and (10. 0) structure
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Fig 2. the STM simulation image of (5. 5) CNT
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Fig 5. Electron density ditribution of (5. 5) CNT
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Fig 3. Electron density ditribution of (5. 5) CNT Fig 6. the STM simulation image of (10.0) CNT
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Fig 4. the STM simulation image of (5. 5) CNT
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Fig 7. Electron density ditribution of (10.0) CNT
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Fig 8. the STM simulation image of (10.0) CNT
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Fig 9. Electron density ditribution of (10.0) CNT
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