We employ an in-house developed ensemble Monte Carlo (EMC) carrier transport simulations [I,
2] to analyze the effects of degeneracy in MoS,. Therefore, the Pauli exclusion principle and the
effects of dielectric screening are taken into account. The static dielectric function is computed
through the temperature-dependent and carrier density-dependent polarizability [3,4]. Then, the
matrix elements associated with the electron-phonon coupling are renormalized [5] by this
dielectric function. Carrier mobility and high-field drift velocity for various carrier densities and
temperatures are extracted and discussed.
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In order to expand our EMC simulator and to lighten the large computational burden linked to
these simulations, we have developed a parallelization strategy of the code. The parallelization is
not a trivial task as the motion of the particle ensemble depends on their prior motion and
cannot be performed independently [6]. The Message Passage Interface (MPI) is used to
parallelize the EMC simulator. The improvement in the CPU times in the simulation of 2D
materials and the interdependence of the number of cores and the total quantity of simulated
particles are discussed.
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