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Ab initio method for the electron-phonon scattering times in
semiconducting nanostructures NATHALIE VAST, JELENA SJAKSTE, Ecole
Polytechnique, Laboratoire des Solides Irradies, CEA-DSM-DRECAM, CNRS,
91128 Palaiseau, France, VALERIY TYUTEREV, Tomsk State Pedagogical Uni-
versity, Tomsk, Russia — The interaction of excited electrons with phonons plays a
central role for electronic and transport properties at the nanoscale. It is the domi-
nant process limiting the excitation lifetime at medium excitation energies. Despite
its importance, a reliable approach within ab initio methods for phonon interaction
with excited carriers was still lacking. We present in this work our fully ab initio
approach to calculate the electron-phonon scattering times for collisions of carriers
in the conduction band with short-wavelength phonons. We apply it to the deexci-
tation of hot electrons in GaAs [1,2], and to the lifetime of the direct exciton in GaP
and GaAs [2,3], all in excellent agreement with experiments. Finally, we discuss the
effect of nanostructuring on the electron-phonon coupling constants in GaAs/AlAs
superlattices.
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