Description 

This tool runs the model described in Ref. [1] below. It calculates the current-voltage (I-V) curve of a metallic single-wall nanotube self-consistently with its temperature profile, both for freely suspended and on-substrate tubes. A temperature dependent Landauer model for electrical transport is coupled with the heat conduction equation to account for Joule heating. The temperature profile is calculated using a one-dimensional finite element solution of the heat conduction equation.

The temperature profile of the nanotube at Joule breakdown is also displayed, or if the simulation did not run to breakdown the profile at the last voltage point is returned. Defaults are set to typical values in air with SiO2 as the substrate. We note that breakdown in air is known to occur from oxidation when the peak nanotube temperature reaches ~600 oC (873 K).
[1] E. Pop, D. Mann, K. Goodson and H. Dai, “Electrical and Thermal Transport in Metallic Single-Wall Carbon Nanotubes on Insulating Substrates,” Journal of Applied Physics, vol. 101, p.093710, 2007.
Parameter List

<Parameters>

Suspended – Default : No. This parameter sets whether the nanotube is freely suspended or lying on an insulating substrate.
Gas Pressure – Default: 1e-5 Pa. This sets the ambient gas pressure. Only active if the tube is suspended.

Initial Temperature – Default: 293 K. The initial temperature of the contacts, and the ambient temperature. 
Breakdown Temperature – Default: 873 K. The temperature at which the nanotube breaks. In air the breakdown temperature is 873 K.

Electrical Contact Resistance – Default: 100000 Ohms. The electrical resistance at the contacts between the nanotube and the metal electrodes. Input must be in Ohms.

Thermal Contact Resistance – Default: 6e6. The thermal resistance at contacts between the nanotube and the metal electrodes. Input must be in Kelvins/Watt.

Length – Default: 3um. The length of the nanotube channel, i.e. the section that is not covered by the metal contacts.

Diameter – Default: 2nm. The diameter of the nanotube.

V maximum – Default 20V. The simulation will sweep from 0V to this maximum voltage. This is the voltage applied between the two contact electrodes.
Number of voltage points – Default: 100. The voltage sweep is performed in this number of steps. Increasing this will yield longer computation time but give higher resolution.

<Advanced>
Lac at 300K – Default: 1600nm. The mean free path of electron scattering with acoustic phonons, at 300K (λacoustic)
Lop prefactor – Default: 7.5. The mean free path of electron scattering with optical phonons (λoptical) for a 1nm diameter nanotube. The actual mean free path is Lop prefactor * diameter, in nm (Perebeinos and Avouris, PRB 2006)

Eop – Default: 0.17eV. The optical phonon energy, typically between 0.16-0.20eV in carbon nanotubes.
G – Default: 0.17. The thermal conductance into the substrate per unit nanotube length. (WK-1m-1). This value is only used for tubes on substrate. For freely suspended tubes this number is estimated from the ambient gas pressure.
A, B, C – Coefficients to the thermal conductivity model from Ref. [1].

k(L,T) = [AT + BT2 + C(1+0.5/L)T2]-1
