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Measurement-induced generation of a macroscopic spin singlet
NAEIMEH BEHBOOD, FERRAN MARTIN CIURANA, GIORGIO COLAN-
GELO, MARIO NAPOLITANO, ICFO-Institut de Ciencies Fotoniques, Mediter-
ranean Technology Park, 08860 Castelldefels (Barcelona), Spain, GEZA TOTH1,
Department of Theoretical Physics, University of the Basque Country UPV/EHU,
P.O. Box 644, E-48080 Bilbao, Spain;, ROBERT J. SEWELL, ICFO-Institut
de Ciencies Fotoniques, Mediterranean Technology Park, 08860 Castelldefels
(Barcelona), Spain, MORGAN W. MITCHELL, ICFO-Institut de Ciencies Fo-
toniques, Mediterranean Technology Park, 08860 Castelldefels (Barcelona), Spain;
ICREA-Institució Catalana de Recerca i — We report the production of a macro-
scopic spin singlet (MSS) in an atomic system [1] using collective quantum non-
demolition (QND) measurement as a global entanglement generator [2]. Using an
unpolarized ensemble of up to 106 cold atomic spins, we observe 3 dB of spin squeez-
ing and detect entanglement with 5σ statistical significance using a generalized spin-
squeezing inequality [3], indicating that at least half the atoms in the sample have
formed singlets. [1] N. Behbood et al., “Generation of Macroscopic Singlet States in
a Cold Atomic Ensemble,” Phys. Rev. Lett. 113, 093601 (2014). [2] R. J. Sewell
et al., “Certified quantum non-demolition measurement of a macroscopic material
system,” Nat. Photon. 7, 517 (2013). [3] G. Tóth and M.W. Mitchell, “Genera-
tion of macroscopic singlet states in atomic ensembles,” New J. Phys. 12, 053007
(2010).
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