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within the framework of a microscopic density matrix approach
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Depending on the problem at hand, the three parts (1. band
structure, 2. material dynamics, and 3. field dynamics) have to
be solved simultaneously or iteratively.

2. Optically-pumped, electrically driven THz QCL!?

« circumvents the Manley-Rowe limit by coherently
recovering the pump phonons

« THz generation via stimulated emission but also from
automatically phase-matched quantum coherence
contributions

Time- and k-resolved electron Ladder ——14)
occupations and intersubband
coherences are calculated including
both diagonal, and non-diagonal

correlation contributions

Our microscopic simulator has been applied successfully to
the description of ultrafast phenomena (including high
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Model systems for quantum

coherence effects (GWI, EIT) excitation and fast moc_:lul_ation conditiops) as v_veII as to the
S — | steady-state characteristics (electron distributions, non-
equilibrium phonon populations, absorption/gain spectra,
current densities) of complex 2d-heterostructures.
Furthermore, it has been used to showcase that
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~ without | I ] automatically phase-matched quantum coherence
PR § s pump recyling |/ | Wl e - contributions can give rise to THz radiation.
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