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Quantum electrodynamics predicts that photons originating from the decays of e+e- annihilations are entan-
gled and have mutually orthogonal linear polarization [1]. Since the polarization of the photons is orthogonal
to each other, correlation can occur in subsequent interactions. Compton scattering of photons can be used
as a polarization analyser to measure such correlations [2]. To measure the correlation between the scattered
photon due to entanglement, the two photons must be detected before and after the scattering [3]. Thanks
to its unique geometry, J- PET can be used as a potential detector to perform such studies in full phase space
[4,5,6]. It consists of 192 plastic scintillators with dimensions 50 x1.9 x 0.7cm3 (length x width x height) ar-
ranged in 3 cylindrical layers with increasing radial distance 42.50 cm, 46.75 cm and 57.5 cm, respectively [4].
Photons interact mainly via the Compton effect inside plastic scintillators. Since an incident photon interact-
ing with the plastic scintillator is mostly scattered perpendicular to the polarization direction of the incident
photon, the polarization of a single photon is defined as the cross product of the momentum vectors of the
photon before and after scattering (e=k xk’) [7].

Our goal is to study the correlation between the polarization vectors of annihilation photons produced either
by direct annihilation of electron and positron or by the formation of a positronium atom in the presence of
a medium. In this presentation, the methodology to perform such studies in the framework of J-PET detector
and the preliminary results will be presented.
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