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RHIC at BNL, sqrt(sy,) = 10 - 200 GeV/c LHC at CERN, sart(sy,) =0.5 - 5.5 TeV/c
(New York, USA) (Geneva, Switzerland)
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Experiments at RHIC and LHC ‘

PHENIX
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Run 168875, Event 1577540 ’\ .
Time 2010-11-10 01:27:38 CET Q.
0,

2 EXPERIMENT

Calorimeter
Towers

Experimental data

a few k to 10k particles per collision

PHENIX
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Enhanced thermal photon production at low p;
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. \'
‘ Direct (thermal) photon v, and v, 3
v, =< oS n(q) particle _ (I)nplane) >
(n=2: elliptic flow), (n=3 : triangular flow)
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e comparable to hadron for both v, and v; at 2~3GeV/c
e significant contribution from photons from later stages
(inconsistent with early photons from hotter period)

o flatter p; dependence of v, at low p;
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High p; direct photon
as penetrating probe
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Energy loss at high p; and

re-distribution of the lost-energy at low p;

jet

(Nppy = associate hadron
yield per trigger y)

Iaa = Npry(AA) / Npry(pp)
PRL 111 (2013) 032301
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Event Fraction

Jet quenching at RHIC vs LHC
(A, : di-jet energy asymmetry)

visible effect with smaller jet cone R~0.2 at RHIC
lower jet energy than LHC,
smaller effect than LHC
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Event Fraction
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mostly recovered jet energy A=

within larger jet cone R~0.4
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Various flow
studies at RHIC
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Event shape selection by Q, (~v,) ‘

relation of g,"tal —y, — g final
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History of temperature before/after the phase transition
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neutron stars

Initial temperature :
- Direct thermal photon measurement

2

Chemical Freeze-out temperature :
Particle species, ratios are fixed
- at the end of inelastic interactions

-l

Thermal Freeze-out temperature :
Particle spectra are fixed
at the end of elastic interactions

—
-—-—
—

Critical Point :
15t order phase transition
non-monotonic behavior
expected fluctuation to diverge

1.4
baryonic chemical potential u, [GeV]
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Fluctuation of conserved
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sPHENIX upgrade at RHIC-
BNL (New York, USA)

ALICE at LHC-CERN for Luminosity upgrade
(Geneva, Switzerland)
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A J-PARC at JAEA/KEK
& for heavy-ion collisions
(Tokai, Japan)
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Di-jet calorimeter
Forward calorimeter
High-speed read-out

| THE ALICE DETECTOR

a. ITS SPD Pixel
b. ITS SDD Drift
c. ITS $SD Strij
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d. V0 and TO
e. FMD
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FAIR at GSI

(Darmstadt, Germany)
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Antiproton
Production Target
Plasma Physics

Atomic Physics
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Summary

Initial temperature and collective flow via thermal photons
Partonic energy-loss using jets and prompt photons
Collective flow even in small system

Event shape selection as another control parameter

Beam energy scan to search for a critical point



