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e O

ATLAS and, to a great extend, CMS develop aHeavy Ton Program. Their
performances, of ten complementary to ALICE, are not discussed here.
Very simplified overview of experimental results obtained at SPS and RHIC.
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@ Alittle bit of history ..

»~Hagedorn in 1965 got a value of the limiting
temperature of matter ~ 170 MeV. i oo 0 o
» Soon after the discovery of the asymptotic freedom;

* Quarks and gluons behave as a relativistic ideal gas of
particles at very high T : Collne & Perry PRL34 1353 (1975)

- ¢ = 15.62 T4 [MeV4] (like black body radiation);

- Early universe (10-%s) big QGP;

+ Quark Gluon Plasma in Had. Coll.;  §lare srnay 140 (1963,

» Lattice QCD calculations predict the QGP transition at
T ~ 175 MeV (up=0). Same transition as the Chiral

transition.
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Tform

Generation of transverse energy

T~ 1/A ocp

fbrn1

T>7T
ther

Beginning of longitudinal expansion
Hydro dynamlcal evolutlon




eleg ~ (T /ft)H?
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Longitudinal expansion
in QGP phase!
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EXERETER L :
End of longitudinal expansion

long

T>7
long

Beginning 3D expansion
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elT4~1.2
~10-20 fm

freeze

Freeze-out

p~ 0.15 fm-
T ~ 0.15 GeV
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hadm“ yields,
C flow, HBT

—

15/?f\’c"”'slons;
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o) Quarkonia suppression at SPS =
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el Expected LHC running conditions

LNominaI conditions |
System | sy "3(TeV) | Ly(cm2s) | <L>/<L,> | Runtime (syr') | o(b) | Statistics

op 14 <1031 107 0.07 7 1012

PbPb 5.5 1027 ~50% 106 7.7 4 10°

» Other Heavy-lon like systems: pp 5.5, pPb, lighter ions (O, Ar, Kr, Sn);
« Available energy in the center of mass: 14 (Z,Z,/A,A,)"? TeV: 7 TeV for ArAr;
* Rapidity shift : Ay = 0.5 In(Z,Z,/A,A,) : 0.47 for pPb, 0.12 for dPb;

v Expect ~10 years “baseline” program 2010-2020 (1 month per year);
v’ First 5 years: 1 PbPb low luminosity, 2 PbPb runs at nominal luminosity, pPb run and

| ArAr run;
v'Second 5 years (based on experimental results): lower energies, pp at 5.5 TeV, other

AA or pA, more statistics;
v Modest detector modifications or upgrades are being considered;
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Xperiment
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ALICE Preliminary - Mid-rapidity (p+p & Pb+Pb ;\s,, = 5.5 TeV)
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» Strongly depending on
the open charm
production;

» Direct probe of
deconfinement;

- Statistical
hadronization is one of
the foreseen scenarii:

0 50 100 150 200 250 300 350

e wt

A. Andronic, P. Braun Munzmger K. Redllch J. Stachel, Phys. Lett. B 652 (2007) 259.
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Quarkonia in the muon channeli
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ial Budget

(X.Y) position of photon
conversion vertices;
Depending on density and

average Z of the
material;

Electrons and positrons
identified by dE/dx in

the ALICE TPC;
Agreement with MC ~5%,;
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Kaon-Pion invariant-mass spectrum (like-sign background subtracted)
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