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Abstract
The responses of hypothetical silicon nanotubes under torsion have been investigated using an
atomistic simulation based on the Tersoff potential. A torque, proportional to the deformation within
Hooke's law, resulted in the ribbon-like flattened shapes and eventually led to a breaking of
hypothetical silicon nanotubes. Each shape change of hypothetical silicon nanotubes corresponded to an
abrupt energy change and a singularity in the strain energy curve as a function of the external
tangential force, torque, or twisted angle. The dynamics of silicon nanotubes under torsion can be

modelled in the continuum elasticity theory.
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AEH A2 L gololB= T ©A(elastic) A+t A F(vacancy) A YA (formation
energy) ®% ohg}t Hel& ZAztel 2% oluX(binding energy)®t Az} Aol 230 Q).
o] A A& Robertson 5[6]°] CNT 9 oluixe &4 29 Ao 214315 o0, Hamada
50712 F2 7z Y ¢ E4H2o= tight-binding A F= Al AlLsd. Fo
73 1 (Steepest Descent)#ol olg 7} zigzag (10, 0) SINT ¢ Hddd Fzx 3¢,
HAd AFL oz oA Tersoff Ao 7I¥ks £ Aol DFT of o4& A
12.41A% 2 dAFch.  Tersoff XS AL} A, A9 Si-Si 2F  Zojo} YAF
NiA = 242zt 2.305A 3 -3.899eV/atom ©lth, DFT Ao wpa®, Si-Si 2% Zdojot Ax3
AYA = 24z} 2.245A # -3.83 eV/atom olt}. tloJolZE F o] g Tersoff Yoz
BE doz gAF o9 gt EAd ¢+ B 0.731 eV/atom HE A, tojotEZ
FZoA Si o dd dAF §3. ANURAIL -4.63eV/atom F& TIH, 714 =™
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UAdge & wats g8 2o FHdd Z(ribbon-like flattened shape)o2 W H =),
o]AL B EY Aefo] & CNT o] theh MD AlE&o]dolr dojz Ao FAFsH(9].
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