Nuclear symmetry energy in relativistic meanfield model constrained by collective excitations

Tomohiro Oishi?, Esra YukselB, Goran KruzicAC, and Nils Paar?
[A] Dep. of Phys., University of Zagreb, Croatia; [B] Dep. of Phys., Yildiz Technical University, Istanbul, Turkey; [C] Ericsson - Nikola Tesla, Zagreb, Croatia

Our aim

v’ Investigate the relation between the nuclear symmetry
energy (J) and collective excitations in the framework of
relativistic nuclear energy-density functional (RNEDF);

v" Optimize the RNEDF parameters to existing data, and thus,
examine the appropriate value of symmetry energy,
equation of state (EQS), etc.

RNEDF Lagrangian and symmetry energy
We use the density-dependent point-coupling (DD-PC)
Lagrangian for relativistic meanfield calculation.
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Parameters in DD-PC Lagrangian <> J at saturation density.
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E1 and M1 responses with relativistic QRPA:
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By comparing with E1 and M1 data, J=31-32 MeV is found as appropriate.

Summary

The nuclear E1 and M1 excitations are investigated as functions of nuclear
symmetry energy J in the RNEDF framework. The J=31-32 MeV and its
corresponding DD-PC Lagrangian are found as the best option with respect to
the experimental data.
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