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Due to the gapless band dispersion of 
graphene, a wide phase space for 
interband transitions is available. Carrier-
carrier scattering has a highlighted role in 
carrier transport in graphene[1]. It can be a 
source for interband transitions: carrier 
multiplication in photoexcited samples has 
been proven[2]. For this to occur, the 
wavevectors of the two interacting particles 
must have the same orientation[3] 
originating the impact ionization and Auger 
recombination processes depicted in 
Figure 1. All these mechanisms were 
included in our in-house Monte Carlo 
simulator[4]. For the sake of completeness, 
phonon assisted interband transitions are 
considered as well. Upon the consideration 
of a fixed net extrinsic (n–p) carrier density, 
we studied the current-electric field 
characteristics, which reveal a common 
linear trend at strong fields independent on 
the doping level and it is mainly determined 
by the excess carriers created through 
impact ionization. The consideration of 
various substrates and level of impurities and 
defects reveals the strong dependence of 
these processes with the dielectric 
environment and the energy relaxation 
power associated to the substrate surface 
polar phonons and other extrinsic 
mechanisms, as seen in Figure 2. 
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Figures 

 

Figure 1: Coulomb mediated interband 
processes in the collinear limit: Auger 

recombination (a) and (b), and impact 
ionization (c) and (d) 
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Figure 2: Excess carrier density as a function of 
the extrinsic doped carrier concentration for 

various substrates and levels of impurity densities 
(nimp) and defects (characterized by adef) in 

graphene on SiO2 
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