
















































Bjorken	  energy	  density	  

τ:	  proper	  1me	  
y:	  rapidity	  
R:	  effec1ve	  transverse	  radius	  
mT:	  transverse	  mass	  

Bjorken(’83)	  

total	  energy	  
(observables)	  



εc from lattice 

PHENIX(’05)	  
STAR(’08)	  	  





Two	  fiMng	  parameters:	  Tch,	  µB	  

direct	   Resonance	  decay	  



T=177MeV,	  µB	  =	  29	  MeV	  

Close	  to	  Tc	  from	  laMce	  





uµ	


Kine1cally	  equilibrated	  
ma[er	  at	  rest	  

Kine1cally	  equilibrated	  
ma[er	  at	  finite	  velocity	  
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Isotropic	  distribu1on	   Lorentz-‐boosted	  distribu1on	  



Blast	  wave	  model	  	  
(thermal+boost)	  

Kine1c	  equilibrium	  
inside	  ma[er	  	  

e.g.	  Sollfrank	  et	  al.(’93)	  

Pressure	  gradient	  
	  Driving	  force	  of	  flow	  
	  Flow	  vector	  points	  to	  	  

radial	  direc1on	  



Power	  law	  in	  pp	  &	  dAu	  

Convex	  to	  Power	  law	  	  
in	  Au+Au	  

• “Consistent”	  with	  
thermal	  +	  boost	  
picture	  
• Large	  pressure	  could	  
be	  built	  up	  in	  AA	  
collisions	  

Adopted from 
O.Barannikova, 
(QM05) 











Ollitrault	  (’92)	  
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QGP?	  jet	  



ppπ0X	  

















d+Au, 40-100% Au+Au, 0-5% 

Ridge	  structure	  in	  pseudorapidity	  direc1on	  (STAR)	  



Color	  Debye	  screening	  
(Matsui-‐Satz)	  

M.Asakawa	  and	  T.Hatsuda,	  PRL.	  92,	  012001	  (2004)	  
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G.Aarts	  et	  al.	  arXiv:0705.2198	  [hep-‐lat].	  (Full	  QCD)	  

Lattice studies: 
(PHENIX)	  
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Mass	  shis?	  
Broadening	  of	  peak?	  
Other	  mechanism?	  

(PHENIX)	  
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dilute	  parton	  

CGC 

DGLAP	  

BFKL 



y=0,1,2,3	  




