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FIG. 1: Charged-particle multiplicity normalized to Npart/2 in pp and central A+A (Au+Au and Pb+Pb) collisions as a
function of /syn. The increase in central A+A collisions with /sy is stronger than in pp collisions. [Fig. from 1208.1626]
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similar shape. [Fig. from 1208.1626]
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Some surprises at LHC

@ pp collisions: MC event generators & NLO pQCD calculations were
not able to predict correctly hadron production at LHC energies.

@ p/m" and p/m~ abundance ratios too low (by a factor 1.5) compared
with the prediction of the statistical /thermal model.

@ Raa for J/1 (at forward rapidity) ~ 0.545 almost independent of

centrality at ALICE. Was ~ 0.2 at PHENIX at comparable forward
rapidity.
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Colour Glass Condensate - 1
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Unpolarized parton distribution functions in proton (PDG 2010)
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Colour Glass Condensate - 2

@ As x decreases, xg(x, Q?) increases. Transverse phase space density
of gluons rises. It is expected to saturate. CGC: this dense but weakly
coupled system.

@ CGC is a form of QCD matter associated with the wee partons.
@ CGC is coherent unlike QGP which is incoherent.

@ Source of QGP: Collision of 2 sheets of CGC — Glasma — QGP.
@ Colour: Gluons carry colour.

@ Glass: Natural time scales of small- and large-x gluons are fast and
slow, resp. But small-x gluons arise from larger-x gluons.

o Condensate: Like Bose condensate. Quantum states are multiply
occupied. Coherence.
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Take-Home Message

@ Quark-Gluon Plasma has been discovered, and we are in the midst of
trying to determine its properties accurately.

@ Collective flow at RHIC/LHC has put an upper limit on the n/s of the
QGP fluid as ~ 2.5/(4~). This is the average value in the relevant
temperature region. Uncertainties associated with (mainly) the initial
conditions prevent a more precise determination.

@ QCD Phase Diagram still remains largely unknown.

@ RHIC remains operational. LHC results have just started coming.
FAIR & NICA are several years in the future. So this exciting field is
going to remain very active for a decade at least.

Rajeev S. Bhalerao Relativistic Heavy-lon Collisions Slide 4 of 4



