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We are fascinated by the intriguing features
of quantum light. Thus, we study collective light
scattering off a linear crystal of 40Ca-+ ions, each
ion acting as a coherent single photon emitter. The
scattered intensity is recorded in the far field, fea-
turing the interference of emitted light [1-4]. Fur-
thermore, we demonstrate spin-dependent scatter-
ing and unveil the time evolution of a previously
encoded spin texture [5]. In future, we plan to de-
tect projectively generated entanglement in larger
ion crystals.

This research is closely connected with the chal-
lenges on the way to scalable quantum computers
with trapped ion qubits, and I will describe these
challenges on the way to scalable, eventually fault

Figure 1: Left: Linear crystal of 6 ions observed in th
far field and featuring interference fringes. Right: Trap
chip for quantum computing fabricated by selective laser
etching

tolerant quantum computers [6]. Efforts from physics, informatics |7,8] and mathematics, but also engi-
neering [9], are concentrated in demonstrator setups. As a first glance into the power of quantum com-
puting, I will describe a couple of use cases. This includes the VQE simulation of a two-flavor Schwinger
quark model executed on a trapped-ion quantum processor [10], and, by extending the toolset of quantum
operations, the investigation of circuits that realize quantum thermodynamic processes [11-13].
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