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Quark Deconfinement as a Mott Transition 
Helmut Satz, Quark Matter 1984: A Summary, BI-TP 84/24 (1984)



  

Mott Transition ?

Sir Neville Mott (1952)

In explaining the insulator-metal transition in solids under compression as bound 
state dissociation by screening, Sir Neville Mott considered the Debye potential.
Analogously, Matsui and Satz considered the effect of J/psi suppression in HIC 
as charmonium bound state dissociation by screening of OGE in the quark plasma. 

Debye potential:

Schrödinger equation for quarkonia → Ritz Variational principle:

Mott condition of vanishing binding energy:

Trial wave function (H-atom):



  

Mott Transition !

Jakub Jankowski in BLTP @ JINR Dubna (2008)

for heavy quarkonia in a massless quark plasma 
without (with) coupling to Polyakov loop Φ

, , Jankowski DB - -2009-07DESY PROC  (2009) 271

Effect of the Polyakov-loop on Mott temperatures 
for quarkonia

Temperature-dependent Debye radii rD(T) = 1/mD(T) vs. Bohr radii



  

Mott Transition in Nuclear Matter

With Gerd Röpke during a visit in Rostock for Erasmus lecturer exchange (~2010)



  

Quark Deconfinement as a Mott Transition 

The authors in Ahrenshoop (1983)Published in Phys. Lett. 151B (1985) 439
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Quark Deconfinement as a Mott Transition 

Published in Phys. Lett. 151B (1985) 439
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String-flip model for quark matter

, , ,  34 (1986) 3499Röpke Blaschke Schulz PRD

→  : , , ,  96 (2017) 056024Relativistic reformulation Kaltenborn Bastian Blaschke PRD



  

Relativistic density functional for quark matter
.  & . , . .  105 (2022) 114042O Ivanytskyi D Blaschke Phys Rev D

 :Interaction model



  

David Blaschke arrived 
in Wroclaw (2006) . . 1038 (2008) 73, „      ...“ AIP Conf Proc Three days of strong interactions



  

    . . 5 (2012) 485Acta Physica Polonica B Proc Suppl

„     “Three Days on Quarkyonic Island

At Rynek in Wroclaw (2006)



  

Wroclaw group in
Knoxville (2009)



  

 . . 10 (2017) 473; .  2016APPB Proc Suppl Proc CPOD

Admiring stars of 
the southern Sky, 
Fishhoek (2009)



  

 2016 CPOD

Wroclaw



  

Unified approach:       Clustering aspects in the QCD phase diagram

At David’s 50. birthday in Prerow (2009)



  

Unified approach:     -  Cluster virial expansion for quark hadron matter



  

    -  Cluster virial expansion for quark hadron matter

D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950

A big steak for Ludwik at his 65 birthday party
in Fishhoek (South Africa)



  

-    Polyakov loop modified distribution functions

D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950

… it is almost ready ...



  
D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950

:   &   ( )Inputs mass spectrum phase shifts models



  

:   (   )Inputs mass spectrum Particle Data Tables

D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950



  

     ( )Inputs for the phase shifts models

D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950



  
D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950

  -    ( )Results for Mott Hadron Resonance Gas MHRG



  
D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950

  :    Entropy for MHRG role of the sin2-term



  
D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950

         +Results for the entropy density of the unified model QGP clusters



  

     & Results for the entropy density pressure

D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950



  
D.B., M. Cierniak, O. Ivanytskyi and G. Röpke, Eur. Phys. J. A60 (2024) 14; arXiv:22308.07950

   Results for the composition

      Despite smooth crossover behaviour of the
  ( , ),  thermodynamic functions entropy density the

      composition changes abruptly from HRG to
    ( )  QGP at the pseudocritical Mott temperature

 ~156.5 Tc MeV

       !This is due to the effective confinement model

         Can this be an explanation for the success of
      the thermal statistical model in explaining

   -    hadron production in heavy ion collisions within
    ?   a sudden chemical freezeout model

Gerd Röpke in discussion
with Simon Liebing and 
Oleksii Ivanytskyi in Darea 
Sushi Wroclaw (2024)



  

…  dear Ludwik,     and best wishes from
     … my family and my parents Sto Lat !!! 
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