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Heavy Quarkonia in QGP
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Free energies of static charges
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2000 | Py M

eV]

confinement

J*wV o

03

1500

1000 +

00 T/,

0.87 ——
0r 094
1.05 —=—
190 —s—
007 . | 3.00 o
15 F T%MeV] STI"Ing br‘eaking
138 —x—
150 &
163 —e—

Tr 138 $ N, = } 1
205 f— iz % %é%%
2 Jed i,

05 F ggéi @@aq}@@om@@@@@@ =

| 410 AAAA&AA&&AA&

vvwvvvwwwww

ol @‘.‘%vav

v ¢
/f P.P, Petrov, PRD 70 (2004) 0545
' . |
-0.5

0.2 0.4 0.6 0.8 1 1.2
r [fm]

1.4

0.6 T T
T
Ose(r, T) #' 1=
0.5 | 1.05
as(r,T) < as(r, T'=0) = % 1.10
1.20
04 11.30
1.50
I 11.60
0.3 3.00
6.00
0.2 9.00
12.0
0.1
0
kil " e QuenchedQCD +
1L N=3 QCD, my=0.2mg —=— |
09
o
£ .
= 07t (] :
Pl My, o 7y = 0.44 fin
05 i + + % + T - .l 1
04| te |
0.3 —
0.6 0.8 1 12 14 16 1.8 2 22 24

T/T,

We would expect that J/) is dissolved

at 1.27



Entropy and internal energies of static charges
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Screening cannot be understood in terms of medium modification of the 2-body
potential, there is significant entropy production associated with it !



Meson correlators and spectral functions

Spectral ( dynamic structure ) function
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Reconstruction of the spectral functions : MEM
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G(r.T) = /O dwo(w. T) - K(w,T)
O(10) data and O(100) degrees of freedom to reconstruct

Bayesian techniques: find o (w, 7") which maximizes P[o| D H ]
H - data =@ T

Prior knowledge
o(w,T) >0 = Maximum Entropy Method (MEM)
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Heavy quarkonia spectral functions
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Charmonia spectral functions at T=0

Anisotropic lattices: 163 x 64,¢£ =2 163 x 96,6 = 4, 243 x 160,({ = 4
Ls=1.35—-1.54fm, #configs=500-930;
Wilson gauge action and Fermilab heavy quark action

Jakovac, P.P., Petrov, Velytsky, hep-1at/0603005
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For w > 5 GeV the spectral function is sensitive to lattice cut-off ;
In the SC channel even the ground state is poorly resolved ;
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Charmonia spectral functions at T=0 (cont'd)

What states can be resolved and what is the dependence on the default model ?

Reconstruction of an input spectral function : Lattice data in PS channel for:
a; 1 =14.12GeV, N; = 160
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Ground states 1s well resolved, no default model dependence;

Excited states are not resolved individually, moderate dependence on the default model;
Strong default model dependence in the continuum region, w > 5 GeV
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Charmonia correlators spectral functions at T>0

Datta, Karsch, P.P , Wetzorke, PRD 69 (2004) 094507
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Charmonia spectral functions in PS channel at T>0
T=1/(Nwa) < Tmaz=1/(2T)
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Charmonia spectral functions in SC channel at T>0
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Bottomonia spectral functions on anisotropic lattices

Jakovac, P.P., Petrov, Velytsky, hep-lat/0509138
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Vector correlator and heavy quark diffusion

1S charmonium states
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Transport contribution to the Euclidean correlators

ttransport = M/T2 >1/T>1/M
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Conclusions

 Screening at high temperature cannot be understood purely in terms of

modification of inter-quark forces, there is significant entropy generation
by static charges. Potential model approach need to be revisited

* 1S charmonia states (7¢, J/% ) survive till unexpectedly high temperatures
« indications for melting of 1P charmonia states ( X0, Xc1 )
» indications for melting of 1P bottomonia states ( X»0, X»1 ) Unexpected !

 Euclidean correlators calculated on the lattice are sensitive to transport

contribution to the spectral functions
Better lattice data are required but no indication for D7</ from the current lattice data
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