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

PHENIX
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Run 168875, Event 1577540 A\
Time 2010-11-10 01:27:38 CET %\
ny

A EXPERIMENT

Calorimeter
Towers

Experimental data

a few k to 10k particles per collision

Shinlchi Esumi, Univ. of Tsukuba




)/ dN_ /dn /(0.5 N__ ) [0-5%]

part

dN_ /dn /(0.5 N

ERBEEZEREBFIUIAL—IIVHIRE. 5/5ep/2015. FiEKFE

1.2

o
oo

o
(=]

o
S

‘ Nucleon or Quark participant scaling ‘
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History of temperature before/after the phase transition
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Initial temperature :
Direct thermal photon measurement
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Chemical Freeze-out temperature :
Particle species, ratios are fixed
at the end of inelastic interactions
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Thermal Freeze-out temperature :
Particle spectra are fixed
at the end of elastic interactions
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Critical Point :
15t order phase transition
non-monotonic behavior
expected fluctuation to diverge
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Enhanced thermal photon production at low p;
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Virtual and real photon measurements via
internal and external conversion methods
with electron pair measurements

Real photon measurements with EMcal
Initial temperature of 300~600MeV

arXiv:1405.3940
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‘ Direct (thermal) photon v, and v,

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 PRL 109 (2012) 152302
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jet

Energy loss at high p; and re-distribution
of the lost-energy at low p; at RHIC

prompt photon - hadron correlation
Nyy = associate hadron yield per trigger vy

Iaa = Npry(AA) / Npry(pp)
Low p; enhancement
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Modification of jet F.F. at LHC
re-distribution to lower p; «_

and to larger angle,,
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Number of quark scaling in elliptic flow
--- quark coalescence feature ---

Indication of quark flow (in partonic phase)
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ALICE 40-50% Pb-Pb |5, = 2.76 TeV

Elliptic flow with PID 0.4-om < arXiv:1405.4632
at RHIC and LHC

P .
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a precise comparison of v,(p) and v,(¢). <
e Some small deviation from hydro-like =
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Triangular expansion and shape
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charge separation signal w.r.t. reaction

| | | | |
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Fluctuation of conserved

quantities such as NE
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T (b) STAR net-charge data
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New data on net-proton distribution ‘

0-5% Au + Au Central Collisions at RHIC X Lue, ©POD2014
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‘A new RHIC Jet detector

BREERE

i
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Shutdown PHENIX detector
after run16 (next year)
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outer HCal
BaBar magnet
inner HCal

EMCal

tracking detectors

Interaction point

Shinlchi Esumi, Univ. of Tsukuba

22



Beam Energy Scan Program |l at RHIC-STAR R. Vértesi, Dec/2014,

14. Zimanyi Winter School

nner upgrade

vent Plane Detector

TOF

« Very important for flow and fluctuation analyses |
— independent from main detector

— reduces systematics (non-flow, centrality)!

. upgrade

— increases TPC acceptance to ~1.5in n

— improves dE/dx resolution




R. Vértesi, Dec/2014,
14. Zimanyi Winter School

3.9 GeV Au+Au

unl4 Set-up

-.‘-'d

Fixed Target
(z=210cm)

Fixed-Target Trigger:
* BBC-East

» Not-BBC-West

» TOFmult >130

« top 30% centrality Au+Au
« 108 Au+Al rejection

BBC-East .I - BBC-West|
‘E V‘L‘L """"""""""""" ?*i'}‘"d(/‘ o T _L Yéllow
" Y -| - Beam
\, Bl Beam Pipe 4.0 cm djameter Al BeamiiPipe Au+Au @ ,14'5 GeV ,
- E Be Beam Pipe E T
TQFE 5
A — 4
HiIEEEEEENENEIN | . :
£ : ]
‘2‘ OH &v ,‘ N =1
> i =
« Target inserted into beam pipe ; e
* Only a small percentage 10"
* Does not interfere with collider mode data taking 5 0 5



Summary of Beam Energy Scan Program |
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