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Modeling soft physics in heavy ion collision experiments: from GeV to TeV energies.                   Yuri Sinyukov
Bogolyubov Institute for Theoretical Physics, Kyiv, Ukraine

The aim of the presentation is a brief review of properties and evolution dynamics of new forms of matter created in nucleus-nucleus collisions at high energies varying in the widest range, from GeV to TeV scales, within a unified model. It describes in detail the full process of matter evolution, including its thermalization at the initial phase of collision. The problem of the phase transition between quark-gluon and hadron states of matter, as well as possible existence of the corresponding critical end point is one of the most interesting in this regard. The research will include extending the existing realistic collision model, iHKM (integrated hydrokinetic model), proven to be successful in description/prediction of soft physics results for ultra-high energy collisions, to make it also cover the region of low and intermediate relativistic energies. When the development is completed, the new model version should be calibrated to adjust its free parameters to the description of all the considered collision types. Then, altogether with  the the high-energy ALICE data, model will be used to describe/predict various soft physics results for the Beam Energy Scan, HADES and future FAIR CBM experimental programs. As an expected result of our research, after confronting all of its experimental and theoretical results, a comprehensive picture of all currently imaginable high-energy nuclear collision experiments will be created, the properties of quark-gluon and hadronic matter states, including the issue of the phase transition between these states will be studied in detail.
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