Electronic transport in graphene and metallic nanotubes -
therole of eectron-phonon scattering
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A. Barrero et al., Phys. Rev. Lett. 103, 076601 (2009). Three relevant scatteri ng lenaths:

Measurements are done in afour-
points configuration (in Barcellona)

The carrier concentration Is varied
by changing the gate-voltage (V).
The high-bias quasi-saturation IS
due electron-phonon scattering.

o - activation of the phonon emission

oh - electron-phonon interaction

(computed from first-principles)
o - Elastic scattering due to defects

(obtained phenomenologically)
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The zero-bias conductivity (o) Is

fitted to obtain | ; with two models

(“C” and “C3”). Both models Real graphene: _ _ |

provide o In perfect agreement Comparison of measurements with Boltzmann-transport calculations:

with measurements. Good qualitative agreement.

The results are very sensitive to the model for the elastic scattering.

Metallic carbon nanotubes

Boltzmann-transport calculations
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Wave vector q

An important part of the electrical

Three relevant scattering times: resistence Is due to the presence of hot-

(computed from first-principles) Bhonons. Hot-phonon population can
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