Hot and Dense QCD Matter
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QCD at non-vanishing chemical potential ~, >0
Bielefeld-Swansea approach
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Chemical freezeout curve from heavy ion data

TH=0 ~173+8[|\/|eV]<:> CO|nC|deSW|th freezeout T at RHIC and SPC

250
T U
150
100

SO

T, [MeV]
T (m, = 0.7GeV)

Fodor & Katz

.0

W-}-}.{\T\‘FI BG4T-'
. % (4) :
:- 2 -:
- . [« 1
' — S EJITIL Al 5 1
E/N~1GeV ]

. J..Cleymans.& KR, | . .

0.2 0.4 0.6 0.8

ug [GeV]

.0

AGS, SPS, RHIC

J. Stachdl, et al.

J. Cleymans, et al.

F. Becattini, et al.

P. Braun-Munzinger, €t al.
N. Xu, €t al..

SIS

H. Oeschler, et al..
R. Averbeck, R. Holzmann,
V. Metag, R. S. Simon

Thermal Freezeout

I

see recent results of
CERES Collaboration ;



particle ratios
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Taylor expansion of resonance pressure

Factorizatiﬁﬁ the baryonic pressure baryon mass spectrum
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QCD partition fuction from LGT and Phenomenology

F. Karsch, A. Tawfik, K

U /T = factorization Taylor cooficientsof cosh(x)
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Hadron Mass Spectrum - LGT and Bag model results

F. Karsch, A. Tawfik, K.R.
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Deconfinement is density driven - (percolation)
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Phase boundary of fixed energy density versus
chemical freezeout

1O Spliting of chemical
] freezeout and phase
boundary surface appears
when the densities of
mesons and baryons
1 arecomparable
JOFor E<40 AGeV strong
collective effectsin
hadronic medium areto
be expected thus,
1Oextrapolation of critical
] condition of fixed €
calculated with free
particle dispersion
0.0 02 04 06 08 1.0 relation can be only a
u; [GeV] crude approximation

see also NJL resultson critical conditions (T. Kunihiro et al.)
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Chiral critical point in 3-flavour QCD

F. Karsch et al.

Strong dependence of the position of second order endpoint on
the quark mass!
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Chiral Symmetry Restoration

— need in-medium spectral function
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Collision broadening — vector mesons
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Vector meson spectral function
effective Lagrangian approach
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In medium effects and dilepton yield
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BCS in a degenerated quark matter

small T but large baryon-chemical potential
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BCS Gap in MC-study of NJL-model

S. Hands & N Walters
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Dileptons from color-flavor locked CFL phase
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Conclusions

() Resonances are essential degrees of freedom near

deconfinement% s density driven

®¢cgs LGT < egs heavy ion phenomenology

) Intermediate energy heavy ion collisions (1-40) AGeV

(GSI future experiment)

: > laboratory

for collective effects and chiral symmetry restoration in
high density and temperature baryonic medium

O Color superconductivity could be accessible via dilepton
yields — provided that the energy gap is > 100 MeV
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