The piezoresistance effect in carbon nanotubes and graphene ribbons
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The piezoresistance effect is in the change of the electroconductivity of the semiconductors caused by the
anisotropic deformation of a crystal [1]. The piezoresistance effect in single walled carbon nanotubes [2] of
two geometry modifications "arm-chair" and "zigzag" has been investigated. The electronic structure of
nanotubes has been simulated within the framework of -electronic approach and Hubbard's model [3]
taking into account only for the energy of electrons in carbon atoms and the energy of the transition
between the neighbor lattice units. The band structure of carbon nanotubes is described by the dispersion
relation for the graphite sheet [2]:
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where v, is the transfer integral, k, and k, are the wave vector components, one of which is continuous
along the tube axis and another is quantized along the tube circumference according to "arm-chair" or
"zig-zag" geometry type, R is the interatomic distance, which has beendefined to be equal 1.44 A.

The bulk and linear deformations have been simulated by small changes of the bond length R. The band
structure change caused by small deformation can be expressed within the framework of the linear
approximation as following:
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where &,(K,, y) is band structure of the ideal carbon nanotube expressed by the formula (1), - relative

change of carbon-carbon bond length.

The band structure changes, which influence on conducting properties of carbon nanotube and graphene
and cause the piezoresistance effect, have been analyzed. The effect can be used for the identification of
single walled carbon nanotubes and the development of electro-mechanical energy transformers.
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