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Résultats Quark Matter “saveurs légéres”

OUTLINE

 |nitial conditions and fluctuations;
« Measurements constraining the longitudinal expansion;

* Azimuthal anisotropy (vn=1-7), BES to ultra-central LHC events;

« Number of constituent quark scaling: energy validity range;

- Event shape engineering;

« Current modeling of the system evolution;

« Developments to model the “interface” of the system evolution;

« Chemical freeze-out, hadrochemistry and Laqcp;

« Hadronization (recombination, radial flow and kinetic freeze-out);
» Correlations

« Summary and outlook
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Résultats Quark Matter “saveurs légéres”

INITIAL CONDITIONS AND FLUCTUATIONS...

» cross roads: state-of-the-art modeling of initial conditions meets
extremely precise experimental measurements of fluctuations !

Initial energy density (arb. units)  Spectacularly good level of agreement:
IP-Sat. Glasma [t » Talk of B.Schenke: 3A

] “real QM time” matching of EbyE P(vn=2-4) VS. Vn=2-4 by ATLAS
75 Talk of J.Jia: 4A
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B.Schenke, P.Tribedy and R Venugopalan,
Phys. Rev. Lett.108, 252301 (2012)
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... MORE EXPERIMENTAL CONSTRAINTS...

« excitation function of nuclear stopping power;

« charge particle pseudorapidity density;

« transverse energy pseudorapidity density and excitation function;

Talk of H.Wohrmann: 3D
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Longitudinal constraints even if final state measurements...
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« transverse energy pseudorapidity density and excitation function;
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... ON FLUID-DYNAMICS: AZIMUTHAL ANISOTROPY

« starting from the Beam Energy Scan at RHIC then constraining further with LHC measurements...
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... ON FLUID-DYNAMICS: AZIMUTHAL ANISOTROPY

« to higher order harmonics at top RHIC energy ... Vn=1-5
Models by (n=1) Retlnskya et a/., PRL 108, 252302 (2012), Talk of Y.Pandit: 1A
(n=2,3) Schenke et al., PRL 106, 042301 (2011),
(n=2-5) Gardim et al., arXiv: 1293.2882.
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... ON FLUID-DYNAMICS: AZIMUTHAL ANISOTROPY
« up to Ultra Central Collisions (2%o) from CMS  Vn=2-7{2}

Talk of S.Tuo: 7D
Poster of W.Li: 242

Calculation by U.Heinz et al.

Calculation by M.Luzum et al.
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Would be interesting if IP-Glasma can also here reconcile vz and vn with a single n/s...
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SUMMARIZING: AZIMUTHAL ANISOTROPY

*  Many measurements from BES at RHIC up to LHC energies: strong constraints Talk of T.Niida: 1C
on our understanding of the QGP: how these fluctuations survive the evolution ? ' '
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SUMMARIZING: AZIMUTHAL ANISOTROPY
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Many measurements from BES at RHIC up to LHC energies: strong constraints

Talk of T.Niida: 1C
on our understanding of the QGP: how these fluctuations survive the evolution ? aro e

Possibility to measure v, E-by-E distributions at the LHC; Talk of J.Jia: 4A
Low viscosity (n/s~0.16) is always favoured when comparing with models; Talk of Y.Pandit: 1A
CMS provides vn=2.7 (2-part cumulant) for Ultra-Central Collisions (2%o); Talk of S.Tuo: 7D

Using higher cumulants for isolating non-flow and fluctuation contributions (and

Talk of S.Shi: 6B
being careful -w.r.t. radial flow- when drawing a comparison up to LHC energies); alo |
ALICE provides higher harmonics with higher cumulants Talk of A.Bilandzic: 7D

= experimental fact: non-negligible 3 moment when compared to 1st or 2nd;
= strong centrality dependence of v2{4} but weak centrality dependence of va{4};

In general excellent agreement between all results at the LHC. Talk of T.Bold: 6D
Ei 40-50% _ | | | ) _ T
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NUMBER OF CONSTITUENT QUARK SCALING... OR NOT

« Vv2+PID ! probing hadron mass and constituent quark dependence
VISH2+1, talk by H.Song Plenary ID

STAR at RHIC Talk of S.Shi: 6B ALICE at the LHC
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Precise measurements from 7 to Q) leaving very little
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EVENT SHAPE ENGINEERING Talk of S.Voloshin: Plenary IC

« Selection of azimuthally anisotropic events: length of flow vector, g2
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expected effect on v2 and consequence on PID’ed transverse momentum spectra
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STATE-OF-THE-ART SYSTEM EVOLUTION MODELING
« linking the wagons for a full description of the system evolution !

Talk of H.Petersen: Plenary VA
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STATE-OF-THE-ART SYSTEM EVOLUTION MODELING

* linking the wagons for a full description of the system evolution !
- state-of-the-art modeling of initial conditions;

Talk of H.Petersen: Plenary VA

initial fluctuations
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STATE-OF-THE-ART SYSTEM EVOLUTION MODELING

* linking the wagons for a full description of the system evolution !
- state-of-the-art modeling of initial conditions;
- state-of-the-art hydrodynamics (3+1)d viscous; Talk of H.Petersen: Plenary VA

ViSCOus
(3+1)-d

initial fluctuations

Rencontres QGP-France 2012 | Etretat | Mardi 25 Septembre | B. Hippolyte 14



Rencontres QGP-France-12
Etretat 25-28 sept.
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STATE-OF-THE-ART SYSTEM EVOLUTION MODELING

* linking the wagons for a full description of the system evolution !
- state-of-the-art modeling of initial conditions;
- state-of-the-art hydrodynamics (3+1)d viscous; Talk of H.Petersen: Plenary VA
- state-of-the-art freeze-out: hadronic afterburner;

hadronic afterburner
ViSCOus
(3+1)-d

initial fluctuations
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Résultats Quark Matter “saveurs légéres”

STATE-OF-THE-ART SYSTEM EVOLUTION MODELING

* linking the wagons for a full description of the system evolution !
- state-of-the-art modeling of initial conditions;
- state-of-the-art hydrodynamics (3+1)d viscous; Talk of H.Petersen: Plenary VA
- state-of-the-art freeze-out: hadronic afterburner;

hadronic afterburner Compilation by J.-Y. Ollitrault: Plenary IC
Vi S CO u S Huichao Song ID 1207.2396 v v
Teaney/Yan 1A 1206.1905 v
Chun Shen 1A 1202.6620 v
(3 + 1 )_d Sangyong Jeon 2A N Ng v N
Matt Luzum 2A v
H H Piotr Bozek 2C 1204.3580 N N v
initial fluctuations Biorn Schenke 3 |nosewss| v |yl v
Dusling/Schaefer 3A 1109.518I N
Chiho Nonaka 3A 1204.4795 v Ng v
Ryblewski/Florkowski 3D 1204.2624 N
Longgang Pang 4D 1205.5019 v v
Hannah Petersen VA 1201.188I N Ng N
Fernando Gardim 6D 1111.6538 v v
Zhi Qiu 29 1208.1200 v
Gardim/Grassi 52 1203.2882 v N
Katya Retinskaya 57 1203.0931 v
Hirano/Murase 255 1204.5814 Ng Ng v
Holopainen/Huovinen 284 1207.7331 v
Asis Chaudhuri 11121166 v v
lurii Karpenko 1204.5351 Ng N
Yu-Liang Yan 1110.6704 Ng v
|osh Vredevoogd 1202.1509 v v
Ron Soltz 1208.0897 N v
Rafael Derradi de Souza 1110.5698 v v
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Résultats Quark Matter “saveurs légéres”

STATE-OF-THE-ART SYSTEM EVOLUTION MODELING

* linking the wagons for a full description of the system evolution !
- state-of-the-art modeling of initial conditions;
- state-of-the-art hydrodynamics (3+1)d viscous; Talk of H.Petersen: Plenary VA
- state-of-the-art freeze-out: hadronic afterburner;

hadronic afterburner Compilation by J.-Y. Ollitrault: Plenary IC
Vi S CO u S Huichao Song ID 1207.2396 v v
Teaney/Yan 1A 1206.1905 v
Chun Shen A 1202.6620 v
(3 + 1 )_d Sangyong Jeon 2A v v v v
Matt Luzum 2A v
H H Piotr Bozek 2C 1204.3580 N N v
initial fluctuations Bjorn Schenke W nsews| ¢ | v | v
Dusling/Schaefer 3A 1109.518I N
Chiho Nonaka —— SIhh ]
Ryblewski/Florkowski —
Longgang Pang Gabriel Denicol 1A 1202.4551
Hannah Petersen Kapusta/Stephanov 6D 1112.6405
Fernando Gardim Andrej El 7E 1206.3465
é’“ ?:IG . Laszlo Csernai 23 11124287
ardim/Grassi .
Katya Retinskaya Amaresh Jaiswal 48 1204.3779
Hirano/Murase loannis Bouras 80 1208.1039
Holopainen/Huovinen Florchinger/Wiedemann 97 1108.5535
Asis Chaudhuri Harri Niemi 248
:"“L_Kaﬂ;e"“ Mate Csanad 295 1205.5965
L-Hang fan Gavin/Moschelli 296/354 1205.1218
|osh Vredevoogd
Ron Soltz Jaki Noronha-Hostler 304
Rafael Derradi de Souza | Pilar Staig 365
more... Akihiro Monnai 388 1204.4713
Philipe Mota 615
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Résultats Quark Matter “saveurs légéres”

STATE-OF-THE-ART SYSTEM EVOLUTION MODELING

* linking the wagons for a full description of the system evolution !
- state-of-the-art modeling of initial conditions;
- state-of-the-art hydrodynamics (3+1)d viscous;
- state-of-the-art freeze-out: hadronic afterburner;

Compilation by J.-Y. Ollitrault: Plenary IC

Talk of H.Petersen: Plenary VA

hadronic afterburner

Vi S CO u S Huichao Song ID 1207.2396 v v
Teaney/Yan 1A 1206.1905 v
Chun Shen 1A 1202.6620 v
(3 + 1 )_d Sangyong Jeon 2A v v v v
: Matt Luzum 2A v
H H N Piotr Bozek 2C 1204.3580 N N v
initial fluctuations : sjor Schenke o wess| v | v | v
. Dusling/Schaefer 3A 1109.518I v
i Chiho Nonaka —— SIhh '
° Ryblewski/Florkowski —
. : Longgang Pang Gabriel Denicol 1A 1202.4551
. N Hannah Petersen Kapusta/Stephanov 6D 1112.6405
: . Fernando Gardim Andrej El 7E 1206.3465
. . : é’“ ?:/G . Laszlo Csernai 23 1112.4287
. ardim/Grassi .
: : : Katya Retinskaya Amar.esh Jaiswal 48 1204.3779
R o . Hirano/Murase loannis Bouras 80 1208.1039
D . o Holopainen/Huovinen Florchinger/Wiedemann 97 1108.5535
e . Asis Chaudhuri Harri Niemi 248
.« o . :’r“L_Karl;e"“ Mate Csanad 295 1205.5965
o v . e Gavin/Moschell 296/354 1205.1218
o o o losh Vredevoogd
o o o Ron Soltz Jaki Noronha-Hostler 304
. Rafael Derradi de Souza _[Pilar Staig 365
And control each interface ! more... Achiro Monr | 1oaans
Philipe Mota 615
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Résultats Quark Matter “saveurs légéres”

CONTROL EACH INTERFACE

. Including quantum fluctuations K.Dusling, T.Epelbaum, F.Gelis, R.Venugopalan arXiv:1206.3336

= so far: matching of classical non-equilibrated Yang-Mills

solutions to viscous (i.e. close to equilibrium) fluid dynamics; Talk of K.Dusling: Plenary IC

= needed: equilibration of YM solutions including quantum Talk of R.Venugopalan: 4D

fluctuations for longitudinally expanding scalar field;

« Converging on the EOS Talk of Y.Hidaka: 6B
= Budapest-Wuppertal and HotQCD agree: Tc = 155 MeV

Viscosity Bound

* Tcdependence for n/s

UL ¥ 1 5 1 % 1

fluid dynamics bound using WB data
== == == = fluid dynamics bound using hQCD data
= KSS conjectured bound -

1 Talk of P.Romatschke: 5D

i

) * 0.4 * 0.6 * 0.8 * 1
T [GeV]

* Turning fluid into particles
: : : o _ K.Dusling, G.D.Moore and D.Teaney
= ¢ f corrections to the single-particle distribution function at Phys. Rev. C 81 (2010) 034907

freeze-out: f=Ffo+0of 5f(p) a pzfo ?
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Rencontres QGP-France-12

Etretat 25-28 sept. 2012

CHEMICAL FREEZE-OUT FROM HADROCHEMISTRY

between hydro and afterburners: Tch

pions
o
@

O
N
o

Yield relative to
o o
o N
[ T 1T T 7T ] T T 17

o
.

0.05

' particle+anti-particle

ALICE

PRELIMINARY

————

M \s,,=2.76 TeV (ALICE, 0-20%, preliminary)
\S\=0.2 TeV (STAR)
\Syn=0.2 TeV (BRAHMS)
\ \S=0.2 TeV (PHENIX)
—— Model, T=164 MeV
----- Model, T=152 MeV

lllllll

llllllllllllll.llll[lll

=< IIII]I[IIIIIIIITIIII
i

px3  Ax4  Ex30 Qx200 ¢x20

K*°%x10
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Talk of L.Milano: 5A

Some “tension” at the LHC for a statistical
thermal description relying on Tch only

Talk of P.Braun-Munzinger: 5A

Stressed the importance of corrections
for feed-down and secondaries from
interaction with material

Poster of M.Petran: 319

Underlined the importance of the charm
contribution to strangeness production

16



Résultats Quark Matter “saveurs légéres”

FURTHER CONSTRAINTS FROM HADROCHEMISTRY

 from BES at RHIC: Teh vs. UB

talk of S.Das: 6B

e — e
0.18 Grand Canonical Ensemble ] 0.18- Strangeness Canonical Ensemble ]
20068V 5 Gev ] [ 200GeV 39 Goy 1.5 Gev i
0.16[& I . 0.16 .
N . i . S ® 77Gev A
> i > I i
o . o [ AutAu B .
0.14 0.14
) - ® 00-05% 5 S - ® 00-05% 7
5 o SR I L ‘
= 0128 © 2050% - = 0128 © 2050% -
- © 30-40% — Cleymans 1 - © 30-40% — Cleymans .
[ £ 40-60% === Andronic N [ & 40-60% === Andronic ]
0.1 ® 60-80% i 0.1~ ® 60-80% )
[ STAR Pll'eliminary | | i [ STAR Pll'eliminary 1 1 1 1:
PR T T | L1311 L1 11 ' | P | I T 1 11 1 PR T T | PO T T 1 PI T T 1
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
u, (GeV) n, (GeV
8; AutAu 7.7 GeV . )
U3 ® Grand Canonical fits done with THERMUS, S.Wheaton et al.,
6F W Strangeness Canonical Comput. Phys. Commun.180:84-106, 2009
5 fm  STARPreliminary
* .
£, . " Observation of a centrality dependence of the freeze-out
s, ® temperature vs. baryo chemical potential (beam energy)
0:.
0

PIFITS INIFENITS INIFITAT APAPATITE NI A IPAArS I AT A
50 100 150 200 250 300 350
(N_)

part



Résultats Quark Matter “saveurs légéres”

COMPARISON WITH LQCD EXPECTATIONS
« Handles on chemical freeze-out, Tch

I I I I I I I I I I I
T; [MeV
170 |1 MeV] -
165 o -
160 |-, O* -
155 O Talk of V.Skokov: Plenary VA
150 = 30  |e2.4 + "
145 + 17.3 7 :
140 . Talk of S.Das: 6B
LGT: T(ug)
Cleymans: PRC 73, 034905 (2006) Talk of S.Mukherjee: 5B
== Andronic: PLB 673, 142 (2009)
4l STAR: PRC 79, 034909 (2009)
-@+ Becattini: PRC 85, 044921 (2012) ug [MeV]
| | | | | | | | | | |

0 25 50 75 100 125 150 175 200 225 250 275

Freeze-out is close to crossover line for energies from Vs=200 GeV to Vs=17.3 GeV
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Résultats Quark Matter “saveurs légéres”

NUCLEI HYPERNUCLEI AND EXOTICA
 both at RHIC and at the LHC

1/2np_d*N/dp_ dy

o
o

o O
o O

TPC ionization signal (
= N W A OO O
o
o

o
o

oo

T T T T T T T T 3103_"' L L L L L B L o
- 10_3 TTT | TTTT I TTTT ] L | TTTT Fit parameter f = : :
i T(7.7) 313.8% 3.1 MeV 8 - ® STAR Preliminary 9
107 e, “Z._ T(11.5) 329.8 + 3.4 MeV &) K STAR(Science 328 (2010) 58) |
T {835") 3634241 MV 2 STt STAR 2010+2012 combined fit |
, 8 Ty % 2+ 4.1 MeV J < o
10° _.,*‘.— —*0— _‘Fr T(39) 395.0* 4.4 MeV 1 "‘+ N STAR 2012 A lifetime fit |
-, T(200) 502.4 £ 5.4 MeV 3 - g [T - ] )
10 oy . " L SF | mmden | (anti-)Hypertriton spectra at RHIC,
07 N - ® .17 excitation function and lifetime !
10" _é : 058 ] :
o ] - ILLLA] Talk Y.Zhu: 5A
« Runl0 7GeV mb He(><3 0) 3 N
10"°E-* Run10 11GeV mb *He(x2.0) _ 10 —
* Runll 19GeV mb " He(><0 7) F ]
[ ¢ Runll 27GeV mb He(xO 2) C o ]
107E "« Run10 39GeV mb *He(x0.1) 5 [ STAR Preliminary \ 1
5 '%“nlozoo(‘evmb He(xo‘)‘z) | | | . IIIIIIIIIIIllllllllllllllllll
e b b b b b b by by Ly
5272573 35 4 45 5 55 6 65 7 5 100 15 20 25 30
p,(He)(GeV/e) decay-length/fy(cm)
Pb-Pb, 2011 run, Sy, =2.76 TeV negative particles ~ 1200
- 0 T T T (&) =
| ALICE > b Pb-Pb | s, = 2.76 TeV
£ PERFORMANCE 1000 — 13.8 million events (0-80% central)
E July 4", 2012 =
L Z I\ C data . . .
E £ wl ALICE . Csysterror anti-Alpha and (anti-)Hypertriton
E\ 3 800— .+! —— injected signal (m =2.21 GeV/c?) .
E 8 [ PrELIMINARY | ! syst. error (m =2.31 GeVic?) measured at the LHC... no signal
E 00— — injected signal (m =2.23 GeV/c?) _Ai
E L. - - . syst. error (mH=2.2H3 GeVi/c?) Of H dlbaryon e yet '
= T (GeVZ/c?) -
E z 400—
g C Talk of B.DOnigus: 5A
= 200(—
E trigger-, -
B L
E WS L o e i SN T TR . Y PEPRE BT TR
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Résultats Quark Matter “saveurs légéres”

Rencontres QGP-France-12
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INVESTIGATING THE RECOMBINATION SCENARIO

«  Using baryon vs. meson production and pr ratios at the LHC

........................
® 0-5%Pb-Pb |5, = 2.76 TeV ® 510% Pb-Pb \sy, = 2.76 TeV 10-20% Pb-Pb |8, = 2.76 TeV
® pp1s=2.76 TeV T ® ppi1s=2.76 TeV ® pp1s=2.76 TeV
F ALICE | I
PRELIMINARY T ’\ r
(] 2 r
N ] s 1 ¢ 5 L
os- £ e Ti & T ]
. .
i L] T ! ‘ L] | 1
L M ° 1 M . L M J
IIIIIIIII § 1 1 1 1 1 1 1 1 1 L 1 Il Il 1 1 1 Il 1 1
...........................
® 20-40% Pb-Pb s, = 2.76 TeV 1 ® 40-60% Pb-Pb |5, = 2.76 TeV o 60-80% Pb-Pb |, = 2.76 TeV .
® ppis=2.76 TeV 1 ® pp1s=2.76 TeV ® pp1s=2.76 TeV
0.5 e -T 1 ]
L (] 1 e L
. L) 4 . . L
.. -+ .. L
Y AT T T T T T & e Y AT T e ST ST
0 2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18

P, (GeV/c)

Effect getting smaller from central to peripheral events

Several models using different hadronization
mechanisms are compared...
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(p +P)/(m*+1)
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i ¢ EPOS2.17v3 i
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0 1

At intermediate pr, the
enhancement of the baryon/
meson ratio seen at RHIC is

still visible at the LHC

Talk of A.Ortiz: 5C
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CONSTRAINTS FROM HADROCHEMISTRY

. Radial flow and kinetic freeze-out temperatureT«in Talk of S.Das: 6B
0.2

103E b
S Au+Au 11.5 GeV (0005% [ STAR Preliminary
R BW fits B
® 10§ )
- 0.15[
o 1 — i
© -
-iv—10'1 %} o
‘:.' - 1
So'f S o1k ;i
=z ot on .
%103— ;5 ?; STAR Preliminary 5 i O 200 GeV

I ST TUTITE R | O 62.4 GeV

0.2 04 0.6 0.8 1 1.2 14 1.6
p (Gevic - . hea
0.05[ W 7.7 GeV
fits done with blast wave -
OnChargedT[,Kandp I-llllllllllllllllllllllllllllllllll
0 01 02 03 04 05 06 07

Radial flow increase from most peripheral collisions at Vsnn= 7.7 GeV
to most central Au-Au events at Vsnn = 200 GeV
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CONSTRAINTS FROM HADROCHEMISTRY

d*N/(dp_dy) (GeV/c)? e

T

1/N,, 1/27p

Data/Model

Radial flow and kinetic freeze-out temperatureT«in Talk of L.Milano: 5A

10°
10°

10°

10

O = NDNO aw NO @a b

O—II!II——II!II-IIlII——

T T T I ]
—o— ALICE, Pb-Pb \s\, = 2 76 TeV

—#— STAR, Au-Au,|s,, =200 GeV |
Mo, —5— PHENIX, Au-Au,|s,, = 200 GeV]

P I

II II II II II II II II II T

77 VISH2+1 Og @“@@E@] p+p(x1)
~— HKM O =

R . Cla
= Krakow 04

£ MUSIC + UrQMD

0 5% Central coII|S|ons —

ALICE CoIIaboration, arxiv:1208.1974

Large radial flow: <Bt> = 0.65 + 0.02
(~10% higher w.r.t. RHIC)

Very good description of hydro(s)...

model comparison:

- VISH2+1 (Viscous hydro)

- HKM (Hydro+ UrQMD)

- Krakow (viscous corr., lower the effective Teh)

- MUSIC (EbE 3+1D Hydro + UrQMD): 100 events

Next: Evolution vs. centrality and for hyperons

Any room for a ~30% drop of protons due
to hadronic rescattering and annihilation ?

Test: Proton and Lambda femtoscopy

Talk of M. Szymanski: 1C
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SUMMARIZING: CORRELATIONS

« AtRHIC,
= correlations K/x and p/n (vs.\'s) are below hadronic model predictions;

Talk of P. Tribedy: 2C

= charged to neutral (chtot,y) shows anti-correlation (opposite to models);

= <pr> fluctuations increase with Vsnn (~UrQMD) but differs strongly from CERES;

—h

p>> (%)

\’<°ApuApg>/<<
IS o

Illllllllll[lllIIII]II]II

Lol ]

- -
7ﬂAR Preliminary

0-5% STAR BES
CERES

UrQMD
ALICE preliminary

STAR (published)

:4’..)"

10

10?

\/S,, (GeV)

10°
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Effects of acceptance difference with
CERES are under investigation.

23
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SUMMARIZING: CORRELATIONS

cos<¢.+¢ -2y))

+¢2 2y))

1

cos(¢

-0.0005|

-0.004

0.002-

At RHIC,

= correlations K/x and p/n (vs.\'s) are below hadronic model predictions;

= charged to neutral (chtot,y) shows anti-correlation (opposite to models);

Talk of P. Tribedy: 2C

= <pr> fluctuations increase with Vsnn (~UrQMD) but differs strongly from CERES;

Lattice QCD is trying to include electric charge fluctuations;

Result from ALICE in charge fluctuations and balance functions
= <A¢> and <An> decreases with Vsnn (NA49 to STAR then ALICE);

Events with charge asymmetry seen at RHIC and at the LHC;

0.0015F
0.001F

2 0.0005fF
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Opp05|te sngn :

T T T
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Talks of C. Schmitt and S.Mukherjee: 5B

Talk of M.Weber: 2C

N,-N_ Talk of G.Wang: Plenary IVB

N,+N_ .
107 Talk of Y.Hori: 2C
~ 0.57
%m ] ,\(cos((pu-(mn )(pll+m‘¥’2)) ,
;1 0.4— mxﬁ%a’é‘&oa ALICE ALICE, i
= E m=-2 Cm=-2 arXiv:1207.0900
+ E -m=2 ®em=2
é 03_ Me=-4 Om=-4
é_: r -m=4 em=4
) 0.2 Mi<08 02<p <50Gevic
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NERS
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centrality percentile

CME or Effects of local charge conservation ?
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SUMMARY AND OUTLOOK

* Very near future: scrutinize new measurements:

« Systematic studies for constraining initial conditions;
 Hydrodynamics with fluctuations;
* Hydrodynamics with dynamical chiral fields.



