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One-axis twisting as a method of generating
many-body Bell correlations
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We demonstrate that the one-axis twisting (OAT), a versatile method of creating nonclassical states of bosonic
qubits, is a powerful source of many-body Bell correlations. We develop a fully analytical and universal
treatment of the process, which allows us to identify the critical time at which the Bell correlations emerge
and predict the depth of Bell correlations at all subsequent times. Our findings are illustrated with a highly
nontrivial example of the OAT dynamics generated using the Bose-Hubbard model [1].

Next, we show how to generate the many-body Bell correlations in spin chains, with controllable short-range
two-body interactions. Subsequently, we classify the depth of produced Bell correlations. We identify a critical
range necessary to generate many-body Bell correlations in the system and provide the physical mechanism
behind this critical behavior. Importantly, we show, that these Bell correlations are fully determined by just a
single element of the density matrix, and can be measured by the existing state-tomography methods [2].
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