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Device-independent demonstration of genuine multipartite en-
tanglement JULIO T. BARREIRO, Institut fuer Experimentalphysik, Universi-
taet Innsbruck, Austria, JEAN-DANIEL BANCAL, Group of Applied Physics, Uni-
versity of Geneva, Geneva, Switzerland, PHILIPP SCHINDLER, DANIEL NIGG,
MARKUS HENNRICH, THOMAS MONZ, Institut fuer Experimentalphysik, Uni-
versitaet Innsbruck, Austria, NICOLAS GISIN, Group of Applied Physics, Univer-
sity of Geneva, Geneva, Switzerland, RAINER BLATT, Institut fuer Experimen-
talphysik, Universitaet Innsbruck, Austria — Entanglement in a quantum system
can be demonstrated experimentally by performing the measurements prescribed
by an appropriate entanglement witness. However, the unavoidable mismatch be-
tween the implementation of measurements in practical devices and their precise
theoretical modelling generally results in the undesired possibility of false-positive
entanglement detection. Such scenarios can be avoided by using the recently devel-
oped device-independent entanglement witnesses (DIEWs) for genuine multipartite
entanglement. Similarly to Bell inequalities, DIEWs only assume that consistent
measurements are performed locally on each subsystem. No precise description of
the measurement devices is required. We report a device-independent demonstra-
tion of genuine multipartite entanglement between up to six 40Ca+ ions. We also
demonstrate genuine multipartite quantum nonlocality between up to six parties
with the detection loophole closed.
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