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 Motivation I:Motivation I:

✗  QQ bound states may survive above TQQ bound states may survive above TCC

      (Jakovac et al, PRD 07;  Aarts et al, PRD 07)(Jakovac et al, PRD 07;  Aarts et al, PRD 07)  

✗  (p)QCD calculations possible(p)QCD calculations possible

✗  test potential models at T>0test potential models at T>0
    (Karsch, Mehr, Satz, ZPC 88;(Karsch, Mehr, Satz, ZPC 88;
    Petreczky and Mocsy, 2005-2008)    Petreczky and Mocsy, 2005-2008)

✗  coalescence models for hadronization @ RHIC?coalescence models for hadronization @ RHIC?



  

[Kaczmarek et al: PRD 70 (2004)]
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 Motivation II: expanding plasma always             Motivation II: expanding plasma always             
   (slightly) out of equilibrium   (slightly) out of equilibrium

pz

pT

momentum
distrib. f(p)

anisotropy parameter

●  Relation to viscosity:Relation to viscosity:

f(p) = fiso(
p
p2 + »p2z )

[e.g. Asakawa, Bass, Müller: Prog. Theor. Phys. 116 (2007) p. 725]



  

  Covariant-gauge gluon propagator in anisotr. QGPCovariant-gauge gluon propagator in anisotr. QGP

1) HTL (retarded) self-energy [Romatschke, Strickland: PRD 68 (2003)]
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“Mass” scales:

Note:
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  Potential: F.T. of static propagatorPotential: F.T. of static propagator

Limiting cases:Limiting cases:

● ξ→0: Debye-screened potential

● r→0: Coulomb potential
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● weak anisotropy ξ«1: angular dependence of screening

valid for r̂ ´ rmD
<» 1

 screening weaker for r ║ z
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● numerical results for arbitrary anisotropy ξ and r ║ z:

weakening of screening more weakening of screening more 
pronounced at larger distancepronounced at larger distance



  

● r ║ z versus r ┴ z:

  angular dependence stronger at larger distanceangular dependence stronger at larger distance

  as ras r→→0, angular dependence disappears0, angular dependence disappears



  

  DiscussionDiscussion
[Kaczmarek et al: PRD 70 (2004)]
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[Mocsy & Petreczky: PRD 77 (2008)]

● We determined only the one-gluon exchange contribution
● string can be neglected for r~rmed if rmed<√(α/σ), ↔ T>2TC

rmed(T ) ¼ 0:5 fm (TC=T )



  

● consider QQ state of size √<r2> ~ rmed and T sufficiently 
high so that rmed < √(α/σ): 
screened Coulomb dominates, potential and its angular 
dependence can be determined from pQCD
● anisotropy (ξ>0) affects binding energy

● for larger states, shift of binding energy depends on angular             
  momentum ℓ !    (not the same for ηb, Υ, ...)

ground state, 1 » ξ » mD / (αs CF mQ) :
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  Outlook:Outlook:

● determine wave functions, binding energies etc in 
anisotropic plasma from potential model

● imaginary part of potential (→ width of quarkonium states) 
in an anisotropic plasma ? [Laine et al: JHEP (2007);

 Mocsy, Petreczky: PRL 99 (2007)]


