Dynamics of highly excited electrons in 3D and 2D semiconductors:
theory and experiments.
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ELECTRON-PHONON SCATTERING: GENERAL PICTURE

Intervalley scattering

Intravalley scattering
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ELECTRON-PHONON SCATTERING: HIGHLY EXCITED ELECTRONS
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ELECTRON-PHONON COUPLING: DFPT
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INTERPOLATION FOR POLAR MATERIALS
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HIGHLY EXCITED ELECTRONS IN SILICON: 2PPE
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Ichibayashi et al, Phys. Rev. B 84, 235210 (2011).
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HIGHLY EXCITED ELECTRONS IN SILICON: INTERPRETATION PROBLEM

Previous work: contardiction theory/ab initio data:
Measured relaxation times 10 times longer than calculated ones
Ichibayashi et al, Phys. Rev. B 84, 235210 (2011).
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HIGHLY EXCITED ELECTRONS IN SILICON: ENERGY RELAXATION
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Photoexcited electron relaxation in InSe
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Relaxation time, ps

InSe: energy relaxation in I valley
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Energy relaxation in doped InSe
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Cooling Rate (eV/ps)

Energy relaxation in doped InSe
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Conclusion

Dynamics of relaxation of highly excited (or « hot »? ) electrons in Si and in InSe

» The concept of hot electron ensemble allowed us to interpret the
relaxation times of highly excited electrons in silicon.

. In Si, energy relaxation is determined by the DOS of the final
electronic states

In InSe, at excess energies below 0.7 eV, energy relaxation is
determined by Fréhlich coupling.

‘ Doped InSe: ® screening of Fréhlich coupling
# non-thermal/thermal distributions.
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