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Structural instabilities of single- walled carbon nanotubes
under electron beam irradiation

SU Jiang-bin, MENG Tao', LILun-xbng, WANG Zhan— guo, ZHU X ian-fang'
(1L China— Australia Jont Laboratory for Functonal Nanam aterials& Physics Deparm ent
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Abstract Stuictural nstabilites of single— walled cabon nanotubes ( SWNTs) of wo typical settings
which are respectvely fixed atonly one end and atboth ends were investigated under electron bean ira
diation by our developed n— situ transn ission election m icroscopy obsewatbn techn fue ITtw as observed
that the tube fixed only at one end preferentially shunk n axis directon firs; then shrunk and necked n
dianeter and fnally fomed a cartbon cage— lke strand structure at the wbe free end whereas the tube
fixed atboth endsmerely shrunk and necked n diameterw ith he s ilar formation of catbon cage— like
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strand structure It is especially ntrguing that he necked cabon cage— lke strand stmcture n the latier
case was able to re— fuse after break ng and thus demonstrated a strong wetting ability and an amazing
athem al plastic flow on the surface of the SVNT fixed at both ends under the electron beam irradiaton at
roan temperauire The above athem al strucural instab ilities of SVNT's as induced by electron bean irra
diation can bewell accounted for by the canpletely new concepts of the surface nanocurvature and ultra

fast energetic beam— nduced softmode and lattice nstability as we recently proposed
Key words single— walled cabon nanotubes electron bean irradiaton; stwctural nstability  surface

nanocurvature effect ultrafast enewgetic bean — induced sofi mode and lattice mstability
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Fig 1 In- siu TEM m icrographs show ng that under election
beam iradiaton, te wbe fxed only at one end preferentially
1 shmunk mn axs direction first then shrunk and necked in d mm e-
ter and finally fomed a catbon cage— lke strand stucture at
the tube free end
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Fig 2 In- situ TEM m rographs show ing that the wbe fixed at
both endsmerely shunk and necked n d ameterw ih the fom a-
tion of sm ilar cathon cage— lke strand stucturg which fnally
bwke and fell off
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Fig 3 TEM m rograph franes show ng a remaikable p hstic
flov and a strongw etting ab ility on the tube surface of the SWNT

nFig 2 Stages 1- 3 show the necking separating and w etting
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