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In situ observation of the instability of double-walled carbon nanotubes
under electron beam irradiation

GONG HuiMin'?, ZHU XiamFangl’2’3 & LI LunXiongl’2

! Physics Department, Xiamen University, Xiamen 361005, China;

2 China-Australia Joint Laboratory for Functional Nanomaterials, Xiamen University, Xiamen 361005, China;

? Australian Research Council’s Centre of Excellence for Functional Nanomaterials, University of Queensland, St Lucia, Brisbane, Queensland 4072,
Australia

The structural instabilities of double-walled carbon nanotubes in two typical environments were investigated in situ by transmission
electron microscopy at room temperature. The double-walled carbon nanotube with two fixed ends shrank uniformly in the radial
direction, bent locally and finally broke. The double-walled carbon nanotube with one free capped end and the other fixed to a rope of
nanotubes shrank quickly and continually in the axial direction and slowly in the radial direction. All experimental phenomena could
be well accounted for by the vaporization and diffusion of carbon atoms driven by the surface nanocurvature effect and electron
beam-induced athermal activation, which have been underestimated or neglected in existing theoretical descriptions and simulations.

double-walled carbon nanotubes, electron beam-induced athermal activation, structural instability, surface nanocurvature
effect, vaporization and diffusion
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