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Application of Carbon Nanotube Encapsulating Nanowire

Young Jin Song'

"Department of Electronic Information Engineering, Konynag University

ABSTRACT

Carbon nanotube oscillators encapsulating copper nanowire were investigated by molecular dynamics simulations. The
excess forces due to the carbon-carbon van der Waals interactions are higher than the excess force due to carbon-copper
interactions. And the masses of copper atoms are higher than those of carbon atoms. So, the carbon atoms are easier
accelerated than the copper atoms. When the encapsulated copper nanowire deforms the encapsulating nanotube, the
frequency can not be estimated by the mass-frequency dependence in classical oscillation theory.
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Fig. 1. Atomic structure of the double-walled CNTs encap-
sulating copper nanowires. (a) Cuy@(10,10)(5,5)
CNT, (b) Cus30@(15,15)(10,10) CNT oscillators.
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Fig. 2. Frequencies of (a) the (10,10)(5,5) CNT, (b) the
Cu@(10,10)(5,5) CNT, and (c) Cu@(15,15)(10,10)
CNT oscillators for the initial displacements.
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Fig. 3. To see the rotational motion of the Cu@(10,10)
CNT oscillator, the position variation of an carbon
atom of the(10,10) CNT was plotted as a function
of the MD time.
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Fig. 4. (a) Angle variations as a function of the MD time
and (b) the projective x-y; plots for both the
(15,15)(10,10) CNT and the Cu@(15,15)(10,10)
CNT oscillators.
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