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Rostock group seminar @ Ahrenshoop (1983) 
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Bound and continuum states in strongly correlated plasmas

QCD phase diagram:
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Bound and continuum states in strongly correlated plasmas

Nucl. Phys. A 927 (2014) 1

A “dip” in the NA60 In+In data for J/psi suppression →

A fact which was largely ignored by theorists! 



Kinetic equation for quarkonium in dense hadronic matter

String-flip model for quarkonia suppression
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Heavy quark potential at finite T from Lattice QCD
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Schrödinger equation: bound and scattering states
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Hadronic correlations in the (strongly coupled) quark-gluon plasma
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Mott effect for mesons in a hot medium: NJL model primer



Kinetic equation for quarkonium in dense hadronic matter

Quantum kinetic approach to quarkonium breakup [Kadanoff-Baym]
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Quark rearrangement: Born diagrams of quark exchange in meson-meson interaction
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Quark rearrangement: Born diagrams of quark exchange in meson-baryon interaction

Hilbert, Black, Barnes, Swanson, nucl-th/0701087 

Example processes:
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Quark rearrangement: chiral Lagrangian approach
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Quark rearrangement: relativistic quark model (DSE inspired)



Kinetic equation for quarkonium in dense hadronic matter

In-medium J/psi breakup by pion and rho-meson impact
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J/psi dissociation rate in a pi/rho meson resonance gas
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“Anomalous” J/psi suppression at CERN SPS
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Charm and charmonium production at RHIC
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RAA and anisotropic flow from non-photonic e- at RHIC



Kinetic equation for quarkonium in dense hadronic matter

Charm and charmonium production at RHIC
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Charm and charmonium production at FAIR - CBM
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Quantum kinetics of J/psi suppression at CBM (high μB)
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Quantum kinetics of J/psi suppression at CBM (high μB)
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New chiral density functional model of “confining” color superconducting quark matter 
[O. Ivanytskyi & D.B., in preparation]

Mass-radius relations for hybrid neutron stars 
in accordance with recent observations.

Phase diagram with color superconducting 
Quark matter: early onset, high Tc



Dense baryonic matter in HIC and in neutron stars

Signals of diquarks and diquark correlations?

→ “easy” production of hyperons and charmed resonances

→ possible resonant enhancement of dileptons from diquark-antidiquark annihilation



Conclusions

Further developments



Backup Slides



Kinetic equation for quarkonium in dense hadronic matter

Quantum evolution of the c-cbar state: Matsui’s model
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Quantum evolution of the c-cbar state: Matsui’s model
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Extending the oscillator model to complex frequencies
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Time dependence of complex frequency: temperature evolution
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Combined description of RHIC and SPS centrality dependence



Kinetic equation for quarkonium in dense hadronic matter

The NA60 In-In “dip” – a hint for subtle correlations?



Bound and continuum states in strongly correlated plasmas

Nucl. Phys. A 927 (2014) 1

A “dip” in the NA60 In+In data for J/psi suppression →

A fact which was largely ignored by theorists! 



Visit Wroclaw in 2022 on the occasion of Quark Matter 2022
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