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Perturbation theory at high temperature





Perturbation theory up to order
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Lattice:



Breakdown of perturbation theory (Linde 79)



Quantum ChromoDynamics

 Non linear effects become important when



Long wavelength thermal fluctuations

Breakdown of thermal perturbation theory 





Classical field approximation
      Dimensional reduction

Effective theories





( Dimensional reduction )



Integration over the hard modes

Integration over the soft modes

† 

(gT £ L £ T)
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Di = ∂i - igE Ai
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gE ª g T
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mE ª gT
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lE ª g4T

Dimensional reduction





Collective phenomena
   Hard thermal loops

Effective theories













Resummations









(From  hep-ph/0303045)



Skeleton expansion
   and the entropy 

See also hep-ph/0303185





(self-consistent Dyson equation, or «!gap equation!»)

Entropy is simple!

















   

Summary

Weak coupling calculations provide a coherent
 picture of the quark-gluon plasma in terms of
quasiparticles for

† 

T ≥ 3Tc

Accuracy of  perturbation theory depends on 
momentum scale (fluctuations)




