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Multipartite entangled photon states are subject of interest for quantum communication protocols, as
they are more resilient against hacking threats when compared to classical channels [1],[2].
Semiconductor quantum dots are excellent sources of quantum light states, as they can be
deterministically triggered to generate photon states with Fourier limited emission linewidth and high
purity. The performance of the emission depends heavily on the excitation technique, so in order to
excite multiple emitters at the same time, the so-called adiabatic rapid passage (ARP) presents a
highly efficient state preparation [3,4], due to its robustness against spectral inhomogeneity and pulse
area variation. One persistent problem in the generation of entangled photon pairs from quantum dots
is the fine structure splitting (FSS) [5,6] and it remains unclear what effects ARP has on the photon
distinguishability.

Using InAsP quantum dots embedded in InP nanowires [7], the aim of our project is to compare the
concurrence of pairs of photons emitted via the biexciton cascade under the ARP and the two-photon
excitation (TPE) techniques. Equipped with samples with single and multiple quantum dots stacked
on top of each other in the weak-coupling regime, we are investigating the possibility of having a
demultiplexed source of entangled photon pairs. Our work paves the way for the scalable generation
of multiphoton entangled states for advanced quantum technology applications.
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