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Atomistic Study of lli-Nitride Nanotubes
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Abstract

We have investigated the structures, the energetic, and the nanomechanics of the single-wall boron-,

aluminum~-, and gallium-nitride nanotubes using atomistic simulations based on the Tersoff-type
potential. The Tersoff-type potential for the IlI-nitride materials has effectively described the properties

of the II-nitride nanotubes. Nanomechanics of boron-, aluminum-, and gallium-nitride nanotubes under

the compression loading has been investigated and their Young’s moduli were calculated.
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YrefHoA 9F N-N Ageln #
ste] gl Aolth

Comparison between values obtained
from the Tersoff potential and the

EEIE

Table 2.

and
the

previous papers for BN, AIN,
GaN NTs.
circumferential N-N distance in GaN
NTs. Units in table are A.

dN—N is

BN Tersoff | Tight-binding
potential | calculation[41]
Bond length 1.46 1.45-1.46
Diameter of (10, 0)| 810 811
Diameter of (6, 6) | 8.42 8.38
Diameter of (15, 0)| 12.16 12.06
Diameter of (10,10){ 14.04 13.90
Diameter of (20, 0)| 16.21 16.04
Diameter of (15,15)| 21.06 20.81
AIN Tersoff | First-principle
potential | calculation[24]
Bond length 1.856 1.766-1.771
Density
GaN Tfrs?if; functional
poten calculation[16]
Bond length 1.864 1.755
Diameter of (5, 5) | 898 8.47
Diameter of (9, 0) 9.26 3.81
dN*N for (n, n) 278 2.66
dy-n for (n, 0) | 3922 3.07
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o] A& A Zol: first-principle AAZH24]1R
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doj gETE %7t =] wFEo, Tersoff A4
o2 7E doJA armchair$} zigzag GaN Y x=F
Hel A EF2 N-N 9F Zole H 204 H X0
density functional A4t Z 5B dojx gtrt} o
7+ A

28 1. 3%-43E UxfBe 3FZ (a) (5 5 (b)
9, 0. o7& 74 FATE 77 3%,
Al Ga) # A& 94AE viebdr,

Fig. 1. Structures of HI-N NTs. (a) (5, 5) (b)
(9, 0). Dark and gray spheres indicate
I (B, Al, and Ga) and nitrogen atoms,
respectively.
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Fig. 2. Curving strain energy of sheet-to-cylinder of (a) BN, (b) AIN, and (c) GaN NTs.
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t}. (5, 5) BN, AIN, GaN Y=5FH29 supercell 3
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E' =K/N & 9347 §& &4 A9A ¥4 (%
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Ag-o) FREA WalE AR Hlzdrh -

(@)

(5,5 BNNT ——
5,5 AINNT
(5,5 GaNNT ——

F, (eV/A)

0.10

0.05

Strain energy (eV/atom)

a3 3. (5 5) BN, AIN, GaN UxFHo| Oig
Z ug Yo wat ks (a) A E
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Fig. 3. (a) Tensile forces and (b) axial strain
energy as a function of axial strain for

(5, 5) BN, AIN, and GaN NTs.
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