Dependence of observables on the hadronic equation of state.
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Introduction

The Parton-Hadron-Quantum-Molecular-Dynamics extends the established PHSD [1] transport approach by replacing the mean-field propagation by density dependent two body
Interactions in a similar way as in the Quantum Molecular Dynamics [2] models — this allows for a dynamical description of cluster and hypernuclel formation. The clusters are identified
with the Minimum Spanning Tree or the Simulated Annealing Clusterization Algorithm [3] which generates the most bound configuration of nucleons and clusters.

The PHQMD approach can be used in different modes for the hadron propagation: the mean-field based PHSD mode and the QMD mode with different equations-of-state (Eo0S).

This allows to study the sensitivity of observables on the different descriptions of the potential interactions among nucleons.
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The interaction between the nucleons has two parts, a local Skyrme type intleraction and a Coulcir?b Interaction: | Z7,e? " = :jf]ldEEgS
Vi; = V(ri,r;,rio, rj0,t) = Vskyrme + Vooul = §t15(ri — ) -~ 1t25(ri —r;)p’" " (ri,rj, rio, Xjo,t) - 5 Fa— % N
For the Skyrme potential the analytical form is used:  (Vsiyrme(Tio, t)) = « (pm (rio’t)) -3 (pi”t(rio’t))’y (2) % H
L0 Po = 2
For a given value of y the parameterst,, t, in Eq. (1) are uniquely related to the coefficients a, (3 of the EoS, Eq. (2).
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Parameter sets for the nuclear equation of state used in the PHQMD model: g -390 320 1.14 200 o/ Py
) The energy per nucleon for the two EoS: hard (solid
H -130 59 209 38() blue line) and soft(dotted red line).
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Summary

PHQMD model is under active development. ‘Bulk’ hadronic observables like p. or m_ spectra show sensitivity to the EoS for protons and
hyperons, while it's not so visible for 1t*, K*. Dependence on EoS Is not very expressed for the dN/dy vields.
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