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Abstract

Photonic quantum technologies rely on the ability to generate, process, and detect quantum states of light.
Realizing the best possible building blocks for theses task requires to develop a deep understanding of
the underlying physical processes. This talk will provide insights into the generation of quantum light from
optically active few-level quantum systems, represented here by semiconductor quantum dots [1-5].
Moreover, our recent progress in pushing the limits of superconducting nanowire single photon detectors
(SNSPDs) via local He-ion irradiation will be discussed [6-8].

For the generation of single photons from quantum dots, many excitation schemes have been developed
in recent years to optimize the source performance, each with their specific advantages and
disadvantages. Resonant excitation allows for the generation of highly indistinguishable photons, while the
single-photon purity is limited by reexcitation. In contrast, two-photon excitation of the biexciton suppresses
reexcitation, resulting in ultra-low multi-photon errors [1]. However, the indistinguishability of emitted
photons is inherently limited by the cascaded decay [2]. In order to avoid such limitations, advanced
excitation schemes that involve multiple pulses or pulses with multiple frequency components were
developed [3-4] and frequency filtering can be used to suppress multiphoton events [5].

SNSPDs are promising for photonic quantum technologies, as they simultaneously offer high detection
efficiencies, low dark count rates, low timing jitter, and high count rates. Interestingly, their sensitivity can
be enhanced via Helium-ion irradiation [6]. This can be used to mitigate the effect of current crowding for
arbitrary detector geometries [7]. Finally, the origin of the performance improvement will be discussed [8]
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