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1) Introduction

Details of the calculations

2) Renormalized free energies

Short vs. large distance behaviour
Running coupling and screening

4) Connection to entropy and energy
F(rhrT)=E(r,T)—TS(r,T)
5) The renormalized Polyakov loop
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N-point correlation functions (qqq)
Heavy quark free energies at finite density



Nt =2 withm/T = 0.4 (my/my = 0.7 at Te)
Lattice size: 163 x4 , T.~ 170MeV

(generated by the Bielefeld-Swansea collaboration)

Symanzik improved gauge action and
p4-improved staggered fermion action

Physical scale is determined by string tension

T=0 potential obtained from Wilson loops
[F. Karsch, E. Laermann and A. Peikert, Nucl. Phys . B 605 (2001) 579]

Coulomb gauge fixing [O. Philipsen, Phys. Lett. B535 (2002) 138]
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Energy and entropy contributions

F(rhrT)=E(r,T)—TS(r,T)
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Energy contributions at infinite quark separation
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Finite string breaking energy below T,

Peak in the energy near T,
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Renormalized Po

Defined by long distance behaviour of F(r,T). | /

Renormalized by renormalization of F at-3

small distances.
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Renormalized free energies
Zero-T behaviour at small r
Complex r and T dependence

Short vs. long distance behaviour [
T-independent at small r, running coupling g(r) oa |17

047 ¢

Screening properties at large r, running coupling g(T )..
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Free energies, internal energy and entropy
Entropy contributions play a role at finite T 1
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Renormalized Polyakov loop N
Defined by long distance properties of F E@‘
Well behaved in the continuum limit oy T EEE




Outlook

Short distance behaviour
More detailed analysis of g(r) and zero-T behaviour
Smaller lattice spacings needed

Long distance behaviour
Extraction of screening properties and masses
Larger lattices needed, rT > 1

N-point correlation functions
Check of renormalization procedure
3-quark free energies
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Different color channels: 3®3®%3=1008 @841
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Short distance behaviour
More detailed analysis of g(r) and zero-T behaviour
Smaller lattice spacings needed

Long distance behaviour
Extraction of screening properties and masses
Larger lattices needed, rT > 1

N-point correlation functions
Check of renormalization procedure
3-quark free energies

Extension to finite density
Taylor expansion of correlation functions/free energies
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Taylor expansion of the correlation functions in
Fi(rT,0)/T = Co(r)+Ca(r)u®+Ca(r)p’
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Outlook

Short distance behaviour
More detailed analysis of g(r) and zero-T behaviour
Smaller lattice spacings needed

Long distance behaviour
Extraction of screening properties and masses
Larger lattices needed, rT > 1

N-point correlation functions
Check of renormalization procedure
3-quark free energies

Extension to finite density
Taylor expansion of correlation functions/free energies

Application in potential models
Charmonium wave functions and suppression pattern
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Short vs. long
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