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Abstract

Based on Stone-Wales (SW) defect evolution theory and molecular dynamics, we simulate the docking process of two caped
carbon nanotubes (CNTs) of different types to form a heterojunction using Monte Carlo methods. First, an algorithm for a fast
simulation of the cap change in CNTs is put forward and the cap formation of single CNTs with open ends is simulated, by applying
this method. SW defect evolution is designed as a leap change simulation of these caps, represents C—C bond formation and breakage,
while molecular dynamics is used to simulate the gradient change of the relative bond distance between the C atoms. The coalescence
process of forming heterojunction is also studied here. These simulations show that the process of docking is first to generate a large
number of defects, which will precipitate the coalescence, then many defects disappear through the compound, finally the remaining

defects transfer to the ends of this heterojunction in the form of pentagon/heptagon rings, thus leading to the reduced overall energy.
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PACS: 61.48.De, 02.70.—c, 61.72.Lk DOI: 10.7498/aps.62.106101

* Project supported by the National Natural Science Foundation of China (Grant Nos. 91023031, 51272291), the Natural Science Foundation of Hunan
Province of China (Grant No. 11JJ4001), the China Postdoctoral Science Foundation (Grant No. 2012M511399), Science and Technology Program of
Hunan Province of China (Grant No. 2012RSJ4009) and the Foundation of Key Laboratory of Surface Functional Structure Manufacturing of Guangdong
Higher Education Institutes, China (Grant No. SFS-KF201006K).

1 Corresponding author. E-mail: oyfp04 @mails.tsinghua.edu.cn

1 Corresponding author. E-mail: huyw @csu.edu.cn

106101-6



