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Equivalent photons from the intense electromagnetic fields produced by ultra-relativistic heavy nuclei can fluc-
tuate into quark-antiquark pairs, interact coherently with a target nucleus and emerge as real vector mesons
(ϕ, ρ0, J/ψ, etc.). It was recently discovered that the quasi-real photons manifest by such Lorentz-boosted
electromagnetic fields are linearly polarized. While only one real vector meson is produced in one such inter-
action, the photon polarization and the indistinguishability of the target and source nuclei lead to quantum
interference between two contributing amplitudes.

We present STAR measurements of the observation of a novel form of quantum interference due to the entan-
glement of the vector meson decayed daughters, which results in an interference pattern between distinguish-
able particles. Furthermore, we study this process in ultra-relativistic collisions with and without hadronic
overlap to test for the potential decoherence caused by a femto-scale environment of strongly-interacting
matter. To this end, we present measurements of the interference pattern in the momentum of the vector
meson decayed daughters and compare the strength of the interference to theoretical models.
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