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The Zeeman-split spin states of a single self-assembled quantum dot, together with its optical
trion transitions, form a spin-photon interface [1], which allows the coupling of a stationary
quantum bit (spin) with a flying quantum bit (photon). In addition to a long coherence time of the
spin state itself, the limiting decoherence mechanisms of the trion states are of key importance.
Previous results have shown spin and charge noise to be the main dephasing mechanisms [2],
while the influence of electron-electron and electron-photon scattering, such as the non-
radiative Auger effect, the radiative Auger effect [3], or the internal photo-effect, are still under
investigation.

We use time-resolved resonance fluorescence to observe the Auger and photo-effect in the non-
equilibrium charge dynamics of a single self-assembled quantum dot. Real-time measurements
of each individual quantum event provide the maximum information about the dynamical
properties of the quantum dot coupled to an electron reservoir and driven by resonant optical
excitation [4]. The obtained time traces can be used in a statistical analysis to gain a deep
understanding of the underlying physical mechanisms, such as Auger recombination. The
resulting telegraph signal is evaluated by full counting statistics, using factorial cumulants as a
very sensitive statistical tool to reduce the influence of statistical and systematic errors [5]. We
show that factorial cumulants, together with optical excitation push the limits of detection and
analysis of random telegraph data to measure the possible dephasing mechanisms of electron-
electron and electron-photon scattering.
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