Equilibration
of Matter

Near QCD

Critical Point







M otivation

Why 40 AGeV?




Equation of State
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Tricritical point is
located around
10-40 GeV (LQCD)
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We have to explore
this energy range to
study the possible
phase transition

}

QGP can be formed
aready at low
energies



Experimental I ndications
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Central call:
Relaxation to
equilibrium




Equilibration in the Central Cell

R, Kinetic equilibrium:
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Statistical model of ideal hadron gas
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Pre-equilibrium Stage

Homogeneity of baryon matter

Absence of flow
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Thelocal equilibrium in the central zoneis quite possible



Kinetic Equilibrium

| sotropy of velocity distributions | sotropy of pressure
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Velocity distributions and pressure become isotropic at t=9 fm/c
(for 40 AGeV)



Thermal and Chemical Equilibrium

Energy spectra Evolution of erIdS
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Thermal and chemical equilibrium seemsto be reached



Total yields of hadronsin the cell

Hadron species in the cell at 40 AGeV/c at t=10 fm/c
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Negative net strangeness density
Net strangeness density in the central cell at 11 to 80 AGeV
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Equation of State
T vs. energy,
etc




| sentropic expansion
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0.25

Beginning of temperature ” saturation”

EOSin the cdll

temperature vs. energy
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EOSin the cdll

pressure Vvs. energy sound velocity
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EOSin the cdll

temper atur e vs. baryo-chemical potential
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The“knee” issmilar to that in 2-flavor lattice QCD




Conclusions
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Anisotropic flow




Elliptic flow of pions and protons at 40 AGeV

l:l1 LIS LB R e T P B i R oo i PR e | LB e BT

s | 3
, doaf ! =
= E ]
= 0.06F —
o - ]
= anaf 3
0.02 3
OF--- i el
a02F | -
-ﬂﬂl:— : Py =2 GeVie 3
R R IR a1 I o 8 Rl o o e It arir 1 Al e

2 45 4 405 0 03 A1 153 2

rapidity

13pT e
- O<y<iB 3
. 025F -
= o fa
E I:IE_ 1]
o g 3
045F | 3
: 2~
01E —]
0.05F = {1 =
0 g ? ———————————————————— —f
-0.05 ]
0 02 04 06 0B 1 12 14 16 18 2

P (GeVic)

C. Alt et al. (NA49), PRC 68 (2003) 034903

1

proton v,

0.05F

01E
005E

of

a1F

40A GeV :

-ﬂ‘_157' T FER ....I P

0.45 e

proton v,

0051

04|

n.0sf

<y<1d

@ central
B mid-central
A perpheral

¢ 02 04 06 0B 1 12 14 16 18 2

Py [GeVic)




Elli ptlc flow of pions and protons at 40 AGeV
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Elliptic flow of pions and protons at 40 AGeV

H. Stocker et al., nucl-th /0412022
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Collapse of proton elliptic flow:
evidence for a first order phase transition
or for non-flow two-particle correlations?




