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Recent measurements of the growth kinetics of individual carbon nanotubes 

revealed abrupt changes in the growth rate of nanotubes maintaining the same crystal 

structure [1]. A simple model, derived from our previous analysis of the role of the 

configurational entropy of the nanotube edge [2] and supported by Kinetic Monte Carlo 

[3] and Molecular Dynamics simulations [4], shows that these switches are caused by tilts of 

the growing nanotube edge between two main orientations, close-armchair or close-

zigzag, inducing different growth mechanisms. Beyond providing new insights on nanotube 

growth, these results point to ways to control the dynamics of nanotube edges, a key 

requirement for producing arrays of long structurally-selected nanotubes. More generally, 

the thermodynamics and kinetics of carbon nanotube growth are discussed. 
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Figure 1 Left: Experimental growth rates showing sharp changes for tubes maintaining the same 

chirality. Right: Strikingly, the ratio of fast over slow growth rates is almost constant, around 1.7, for all 

pressure (and temperature) conditions and catalysts [1, 3].  
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