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Introduction and ODbjectives
*Single-Walled Carbon ::
Nanotubes(SWCNTSs) have been S
reported to support current densities of 2
up to 109 A/cm2 [1]. Their small " o0
dimension and ability to operate at high 0.06
temperature well above 2000K [2 0.04
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Analysis and Design
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In this study, the goal is to underline the
hot phonon contribution to electron-
phonon scattering rates In (10, 10)
single-walled carbon nanotubes. Nl == .
Inclusive way to calculate the scattering e e o e T e . o
rates in carbon nanotubes. nai

Figure 3 Phonon dispersion relation of (SWCNT
Results and Outcomes
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for Longitudinal modes 10, 10)

Making use of the deformation potential

Start Simulation approximation and Fermi’s golden rule,
Set the equilibrium temperature and the electric field the sc fatter Ing rate S for Long !tu d | nal
l Acoustic(LA) and Longitudinal
Y Optical(LO) scattering mechanisms is
[nitiate the states (k,v) of the elec-|  |Initiate the phonon distribution fol- g iven as [3] :
trons following the equilibrium Fer-|  [lowing the equilibrium  Bose-
mi-Dirac distribution Emnstern distribution
:
Calculate the electron-phonon scat-
' o L Summary and
Drift each electron classically 1 the .
dotic ekl st Recommendations
k:k+éAr <
h - - -
! Making use of the deformation potential
For each electron generate a random number approximation and Fermi’s golden rule,
“rand” from zero to one the scattering rate S for Longitudinal
' Acoustic(LA) and Longitudinal
No_|Rand < tota scaterng rate x fee iiftime | Optical(LO) scattering mechanisms Is
v Yes: electron will scatter given as [3] :
Generate a new random number “ran”
y Making use of the deformation potential
SP = ran x total scattering rate approximation and Fermi’s golden rule,
y the scattering rate S for Longitudinal
For each scattering mechanism “1” Acoustic(LA) and Longitudinal
l Optical(LO) scattering mechanisms Is
No: try next “1” - _
B | ) given as [3]:
i Z scattermg rate < SP < Z scatterig rate
m=1 m=1 . . .
Ve Choose tis mechatism Maki ng use of the deforrr_latlon potential
! | approximation and Fermi’s golden rule,
Update the state of the electron and the| |Update the phonon distribution the scattering rate S for Longitudinal
electron distribution function Acoustic(LA) and Longitudinal
| * Optical(LO) scattering mechanisms is
N | -
»| Simulation time ended ’ given as [3] '
Yes l
End Simulation
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