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Entanglement is a unique feature of quantum mechanics that remains relatively unexplored in the context of
nuclear physics. In this work, we investigate spin entanglement in elastic proton-proton scattering with unpo-
larized beams. By analyzing the final spin density matrix from the scattering amplitude, we find two regimes
where the outgoing spin state has near-maximal purity: a known low-energy S-wave singlet-dominated re-
gion, and a new intermediate-energy region atElab ≈ 151MeV and θc.m. ≈ 90◦, with a highly pure spin-triplet
configuration. We show that the triplet-dominated final state exhibits strong nonclassical correlations, violat-
ing the Bell inequality with substantial potential. Furthermore, we quantify the entanglement using concur-
rence and entanglement power, both of which peak in the same kinematic domain. These results demonstrate
that unpolarized pp scattering can serve as a practical source of entangled triplet spin states, offering a new
platform for experimental tests of quantum nonlocality and to investigate the spin structure of the nuclear
force.
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