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Running coupling from confinement 

to QGP

Karsch et al. 



Running coupling from confinement 

to QGP

Karsch et al. IRUV



Heavy Quarks  insensitive to
Chiral Symmetry : Quarkonia probe 
Dynamics of Confinement  

Picture from B. Mueller



Quarkonia and Quark Gluon Plasma

from Helmut Satz @ LNFI : From Helmut  Satz, Lecture III @ LNFI



From H. Satz, Lecture III @ LNFI
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T melting  from potential models:

ambiguous results, pure QM not 

really justifiable



T melting from lattice QCD + MEM

analysis

Petreczky , 2009

Hower .....
( H.  Satz)



THIS TALK:

LATTICE QCD  for light quarks + NRQCD for bottom 

Ambiguous

Still too expensive 



BOTTOMONIUM AND QUARK 

GLUON PLASMA



Three steps to Bottomonium: 

1. Work in Euclidean space..... 

Laine, Petreckzy  et al.



..use NRQCD – still valid in our T range 

Laine et al 2010

and consider  free behaviour for S and P waves 



Step 2:

Full Relativistic Lattice QCD for light quarks with 
asymmetric gauge couplings to increase number 
of points in t-direction



Step 3 : NRQCD for bottom quarks

Check: Zero Temperature Results  



Bound states

Free quarks 

:RESULTS



Effective mass for the U



Effective mass for the c



c propagators and power law at T = 2.09 Tc : 

consistent with a free behaviour!



Y and (NO) free behaviour 



c free behaviour at T = 2.09Tc



Summary

 We have studied the temperature 
dependence  of bottomonium  for  T < T 2.1 
Tc, using nonrelativistic dynamics for the 
bottom quark  and full relativistic QCD for 
two light quarks

 The U is insensitive to the temperature in 
this range

 The c  show a crossover from an 
exponential decay characterizing the 
hadronic phase to a power-law behaviour 
consistent with nearly-free dynamics at 2Tc


