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Abstract
Quantum systems can exhibit a form of genuine quantum correlation — entanglement — that goes beyond what is
classically possible. Besides being an important resource for quantum communication, the presence of entangle-
ment can also be seen as an indicator of coherence in and level of control over quantum systems. Entanglement
certification is hence a benchmarking task relevant for many quantum technologies.
There are many ways quantum systems can be entangled, ranging from the archetypal two-qubit case to more
exotic scenarios of entanglement in high dimensions or between many parties. Consequently, a plethora of entan-
glement quantifiers and classifiers exist, corresponding to different operational paradigms and mathematical tech-
niques. However, for many quantum systems, exactly quantifying the amount of entanglement is extremely de-
manding, if at all possible. This is further exacerbated by the difficulty of experimentally controlling and measuring
complex quantum states.
Consequently, there are various approaches for experimentally detecting and certifying entanglement when exact
quantification is not an option, with a particular focus on practically implementable methods and resource efficiency
[1]. The applicability and performance of these methods strongly depends on the assumptions one is willing to make
regarding the involved quantum states and measurements, in short, on the available prior information about the
quantum system.
In this talk, | will first briefly review the basic theory of bipartite entanglement between two qubits (see, e.g., [2] for
an overview), before presenting two recent approaches towards efficient entanglement certification in state-of-the-
art experiments: the certification of high-dimensional entanglement between photon pairs relevant for quantum
communication [3], and the detection of genuine multipartite entanglement structures in a trapped-ion quantum
simulator [4].
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