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A study on a Boron-Nitride Nanotube as a Gigahertz Oscillator

Jun Ha Lee!

"Department of Computer System Engineering, Sangmyung University

ABSTRACT

The gigahertz oscillator behavior of double-walled boron-nitride nanotube (BNNT) was investigated by using classical
molecular dynamics simulations. The BNNT oscillator characteristics were compared to carbon-nanotube (CNT) and
hybrid-C@BNNT oscillators. The results show that the BNNT oscillators are higher than the van der Waals force of the
CNT oscillator. Since the frictional effects of BNNT oscillators are higher than that of a CNT oscillator, the damping
factors of BNNT and hybrid oscillators are higher than that of a CNT oscillator.
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Fig. 1. (a) (10,10) BNNT encapsulating six C60 fullerenes
and (b) (10,10) BNNT encapsulating a (5, 5) CNT
formed by C60s mergence under heating or
electron irradiation.
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Table 1. Parameters for LJ12-6 Potential.

Parameter Value

€ carbon 0.002635eV
& carbon 3.369A

€ boron 0.004116eV
 boron 3.453A

€ nitrogen 0.006281eV
0 nitrogen 3.365A
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Fig. 2. (a) _dW energy (U _gw ) and (b) vdW force (F_qw )
on NT oscillators as functions of the central position
(din) of the core NT oscillator.
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Fig. 3. MD simulation results for an external force per
atom of 0.1 eV/°Aapplied to the inner NT for 0.05
ps. The displacement of the inner NT (d;,) of the
(a) BN@BN, (b) BN@C, (¢) C@BN, and (d)
C@C oscillators.
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Fig. 4. MD simulation resuits for an initial displacement
of the inner NT of 15°A. The displacement of the
inner NT (d;,) of the (a) BN@BN, (b) BN@C, (c)
C@BN, and (d) C@C oscillators.
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