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To investigate the Auger scatterings in graphene terahertz (THz) lasers based on the interband population
inversion in its linear, gapless energy dispersion, a numerical model which calculates both the band
renormalization and the band broadening due to the electron-electron interaction in doped graphene at
finite temperature is developed. This model is based on the Hartree-Fock approximation and random phase
approximation for the electron-electron interaction, and the width of the band broadening is represented as
the spectral function of electrons. The increasing of the band broadening as the carrier temperature
increases is observed by numerical calculation. This result indicates that the electron-electron interaction
in clean graphene induces the Auger scatterings and their rates have a strong temperature dependence.
Conversely, to suppress the Auger scatterings in graphene THz lasers, the carrier temperature must be kept

as low as possible.
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