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Optical scattering experiments and cavity-quantum electrodynamics (CQED) involving semiconductor quantum
dots (QDs) are widely used to investigate their otical properties [1]. Typical quantum effects, such as vacuum
Rabi splitting [2], quantum coherence phenomena [3] and non-classical photon statistics can be studied in
complex solid state enviroments. Here, we develop a microscopic description for the quantum electrodynamics
of a semiconductor QD with a fixed number of electrons. Withinan inductive equation of motion approach,
we calculate the photon probability distributionPn(t) of a L-type semiconductor QD, coupled to a single cavity
mode.Pn(t) is calculated via the photon coherences:
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Simultaneously, the QD is driven by an external laser field. Both the laser and the cavity frequency are equally
detuned from the respective transition. Replacing the Stokes laser in the commonly used stimulated Raman
adiabatic passage scheme (STIRAP) [4] with the action of thecavity, coherent population transfer between the
lower levels is investigated. During this transfer, photonnumber squeezed photons can be injected into the
cavity. In Fig. b) the impact of the population transfer on the photon statistics is demonstrated, showing the
photon probability distributionPn(t). The cavity is initially prepared in a thermal statistics and the electron in
level |b〉 [c.f. Fig. a)]. The states, coupled to the cavity mode transition |c〉 → |a〉 are assumed to be empty.
During the laser pulse, which drives the transition|b〉 → |a〉, the electron can be trapped in the lower states,
oscillating between the two lower levels [inset of Fig. ]a).The distributionPn(t) is shifted one photon number
n to the right, so that it is now most probable, findingn= 1 photons with the detuned cavity frequency in the
system.
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This external control of the photon statistics via coherentpopulation transfer can be useful for many applications
like quantum information processing or the generation of single photons within semiconductor enviroments.
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