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Investigation of quantum entanglement in the structure of even-even nuclei

Mohammad ali Jafarizadeh ', Narjes Amiri?’, Maryam Ghapanvari?,

1. Theoretical Group, Faculty of Physics, Tabriz University., Tabriz, Iran.
2. Nuclear Group, Faculty of Physics, Tabriz University., Tabriz, Iran.
3. Institute of Plasma Physics and Nuclear Fusion, Research Institute for Nuclear Science and
Technology, Atomic Energy Organization., Tehran, Iran.

Abstract:

In this manuscript, quantum shape phase transition between the spherical and deformed -
unstable (U(5)-O(6))even-even nuclei within the framework of Interacting Boson Model, using
the "entanglement entropy" has been studied. It is found that entanglement entropy is a suitable
order parameter to detect shape phase transition in nuclear systems. The entanglement entropy

values of ™ pd and****** Xe isotopes were calculated and analyzed. The results showed that
there is no entanglement between s and d bosons in the limit of U(5) and the maximum amount
of entanglement is in the limit of O(6).

Keywords: quantum phase transition, even-even nuclei, quantum entanglement.
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